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Abstract 

Several papers report a positive effect of financial participation (profit-sharing, employee share ownership) on 

firms’ economic performance. This increase can be obtained in two main ways: by increasing the effort 

(extrinsic, intrinsic or commitment) of workers, directly or indirectly through worker selection; or by 

transferring more risk to the workers. The question is of course not neutral. Indeed if the risk transfer story is 

true then it means that the increase of economic performance is obtained at the expense of workers, who 

support more risks. The question is especially important in France where financial participation is associated 

with tax exemption for firms and where it is forbidden by law to substitute base wage and profit sharing. The 

purpose of our paper is to use three French data sets (an employer-employee data set- and two employer panel 

data sets), to answer the question of whether financial participation schemes are mainly designed as a risk 

transfer (from firms to workers) device. 
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Introduction 

In France, financial participation and especially profit sharing are a legacy of the French Council of Resistance 

(which included a large spectrum of French politicians from the left to the right wing) after World War II. The 

philosophy behind the setting up of profit sharing was, to quote President Charles de Gaulle, “to share the fruits 

of growth with employees”. The motto was “one third of the profit for the employees, one third for the firm’ 

owners, one third for investment”. However, in an attempt to avoid base wage/ profit share substitution, French 

legislators (Article L 3312-4 of the French Labor Code) forbad firms to substitute the profit share for the base 

wage. From this perspective, the profit share is an addition to the base wage, not a substitute. This point is 

important and implies, according to Cahuc and Dormont (1997), that profit sharing cannot be used in France as 

a device to increase employment (contrary to Weitzman 1984). This point of view is reinforced by the fact that 

Cahuc and Dormont (1997), using a panel data set including 172 French industrial companies between 1986 

and 1989, show that profit sharing leads to higher productivity. However this non-substitution principle 

stipulated by French Law is not as strict as it looks, since it requires only a period of 12 months of non-

substitution between the last payment of any base wage element and the profit sharing starting date. Moreover 

from an empirical standpoint, Mabile (1998), examining the effect of profit sharing over total and base wages 

using microeconomic data sets, argues that despite the non-substitution law, the substitution actually takes place 

and profit sharing serves as a wage flexibility device. The result of Mabile, however, is somewhat doubtful 

because she does not take into account the potential bias selection while it may be the case that firms which 

implement financial participation attract some specific workers. 

At first glance, this debate looks very restricted to a French perspective. Actually the stakes are higher and go 

beyond the French situation. It is a debate between whether financial participation schemes (profit sharing, 

ESOP) are mainly designed by firms as a workers incentive device or as firms-to-workers risk transfer. This 

debate can be found in Wadhwani and Wall (1990), Bell and Neumark (1993), Ichino (1994), Bhargava and 

Jenkinson (1995), Black and Lynch (2000), Kruse (1998), Azfar and Danninger (2001), Black et al. (2004), 

Cappelli and Neumark (2004) or Kruse et al. (2008). The Bell and Neumark (1993), Ichino (1994), Black and 

Lynch (2000) results are in favor of the risk transfer story whereas the other papers reject it. 

The debate is actually not new and takes its roots from the work of Weitzman. Indeed in his vision of the share 

economy, Weitzman (1984) saw profit sharing as a macroeconomic flexibility tool to reduce unemployment 

during recessions. When firms face increasing output fluctuations which may decrease their profits, profit 

sharing permits the downward adjustment of the employees’ total wages. In this sense, profit sharing in 

Weitzman’s framework permits the transfer of more risks from firms’ owners to employees and thereby 

increases or stabilizes the profits. According to Weitzman, workers accept this risk transfer because the share 

economy increases the probability of them keeping their jobs, especially in a context of recession. Some other 

studies (Blanchflower and Oswald 1988; Cooper 1986; Estrin et al. 1987; Chang 2006), while recognizing the 

role of risk transfer in the share economy, argue that the reaction of workers to this risk transfer should not be 

taken for granted. Indeed the quantity of risk transferred by firms to employees depends on both agents’ 

attitudes towards risk. For instance, if firms and workers are both risk averse then the quantity of risk 

transferred to employees will be higher than in the case where firms are risk neutral and workers are risk averse. 

If there is a relative consensus in the literature about the positive effect of financial participation on firms’ 

productivity and firms’ economic performance in general (Fitzroy and Kraft 1987; Mitchell et al. 1990; 

Barghava 1994; Doucouliagos 1995; Kruse 1996; Cahuc and Dormont 1997; McNabb and Whitfield 1998; 
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Brown et al. 1999; Kraft and Ugarkovic 2006; Bryson and Freeman 2008 etc.), risk transfer is not the only 

mechanism that may explain this positive effect. For instance, it may be the case that financial participation is 

mainly a workers incentive scheme
1
 aiming to generate incentives to improve the employees’ level of effort. 

Thus, firms improve their labor productivity and become more competitive, leading in fine to an increase of 

their profits. Financial participation acts as a workers incentive scheme because workers align their interests 

with those of firms’ owners and this increases workers’ willingness to cooperate between themselves (reducing 

the free-riding problem). 

The risk transfer issue is important for at least two reasons. Firstly, as we notice above, while there is a 

consensus in the literature concerning the positive effect of financial participation on firms’ business 

performance (for instance, profit), the channel through which this performance increase is obtained is usually 

explained by an incentive effect (increased worker motivation, worker individual effort, productivity). However 

if financial participation schemes are mainly designed by firms as a risk transfer device from firms to workers, 

then the observed increase of business performance is simply obtained by transferring more risks from firms to 

workers. Secondly, financial participation schemes are associated with substantial tax exemptions both for 

firms and for workers. For instance in France, in 2009, the French high court of justice (auditors section) 

estimated the total amount of tax exemption at about €6.4 billion. Such a big amount paid by taxpayers could 

not be politically justified if the risk transfer (from firms to workers) story was true, since taxpayers would 

therefore accept to pay for a device to transfer more risk from firms to workers and to give more revenue to 

firms’ owners. This question, which makes sense especially in a context of economic recession, led the Sarkozy 

administration on January 1, 2009, to require firms to pay a special tax (called “forfait social” in French) of 2% 

of their shared profit. This tax was increased to 4% on January 1, 2010, to 6% on January 1, 2011 and to 8% on 

January 1, 2012. 

The purpose of our paper is to provide an answer in the case of France to the question whether financial 

participation (profit sharing and ESOP) schemes are mainly designed as a risk sharing device.  

In order to answer to this question, we use three data sets. The first one is a French matched employer-

employee survey on the wage structure called “Enquête sur les Coûts et la Structure des Salaires 2006” (2006 

ECMOSS). The second data set is an employer panel survey that we have constructed
2
 from the French 

“Enquête ACEMO sur la Participation, l’Intéressement, les Plans d’épargne et l’Actionnariat salarié” (PIPA 

2000-2005). Note that the PIPA survey is a part of a broad survey called ACEMO (Activité et les Conditions 

d'Emploi de la Main-d'Oeuvre). The third data set is also an employer panel survey that we have constructed 

using the French PIPA surveys over the period 2006-2008. We have constructed two panel data sets instead of 

one from 1995 to 2008, because the structure of the ACEMO survey was completely redesigned in 2006 by the 

French National Institute of Statistics (Insee). 

Our strategy of “proof” is the following. Firstly we make an analysis over the matched employer-employee 

ECMOSS 2006 survey. The main advantage of this data set is that we can make our analysis directly at the 

employee level using workers’ base wage and total wage. Secondly we use the panel data sets for a robustness 

analysis, to see if the answer provided by the matched employer-employee cross-section survey remains true at 

the employer level, taking into account unobserved individual and time heterogeneities.  
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When using the ECMOSS data set, our strategy of estimation is to run two wage regressions (total wage, and 

base wage as dependent variables). If the risk sharing story is true then we might always expect a negative 

impact on the base wage. However it may be that firms adopting financial participation are particular. For 

example, Pendleton et al. (2003) show that the likelihood of a firm implementing  ESOP or profit sharing 

increases with the firm’s size, capital intensity, the ratio exports-turnover, as well as investments in ICT, the 

ratio skilled labor to total workforce, and the use of some specific management tools (like teamwork). In other 

words, there is a self-selection of firms and the matching between firms and financial participation schemes is 

anything but random. As a consequence, the matching between workers and firms implementing financial 

participation is not random. In order to take this fact into account, we use a two-regime (endogenous switching) 

regression model. 

When using the panel data, we estimate a two-components random effect and a two-components fixed effect 

model with firm gross annual payroll per head as dependent variable. Note that firms’ gross annual payrolls are 

collected directly from an administrative file called DADS (Annual Declaration of Social Data: see Insee 2012). 

We find that financial participation (profit sharing, ESOP) increases both base wage and total wage. If the 

increase of total wage is not in contradiction with the risk transfer story (because using compensating 

differentials theory, workers might be compensated for the increase of risk, assuming that they are relatively 

risk averse), the increase of base wage is, by the definition of risk transfer, in contradiction with the risk transfer 

story. Our result is in accordance with the findings in other countries (for instance Kruse et al. 2008, for the 

US). 

The plan of the paper is the following. Section 2 is devoted to a brief review of related literature. Section 2 

presents the 2006 ECMOSS data set and provides some descriptive statistics, while section 3 presents the 

econometric methodology, and section 4 the results concerning this data set. Section 5 is devoted to our second 

analysis using two employer panel data sets. We conclude in section 6.

The ECMOSS matched employer-employee data set 

We use the Annual Survey of the Cost of Labor and the Wage Structure
3
 (ECMOSS) for 2006. This survey was 

implemented in 2006 in order to allow a harmonized comparison between all European Union countries in 

terms of the cost of labor and the wage structure. It concerns establishments employing at least 10 workers, in 

which small samples of employees were randomly selected. For each employee in the sample, the labor force 

section of the survey provides information about his socio-demographic, employment characteristics and the 

structure of his total earnings. For the establishment, the data set includes information about size, sector, the 

ways the wages are updated, etc.. The database, of course, also supplies information about the implementation 

or not of financial participation schemes. 

Let us point out that there are two kinds of profit sharing schemes in France, a mandatory scheme called 

“participation aux bénéfices” and a voluntary one called “intéressement”. Of course, our profit sharing variable 

is the voluntary one. 

The ECMOSS 2006 survey includes 13,985 establishments belonging to 11,116 firms and 118,241 employees. 

In order to ensure wages comparability, our sample includes (i) full time workers, (ii) who have a permanent 
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contract, (iii) who have worked
4
360 days in 2006, (iv) who are less than 55 years old, and (v) with an annual 

gross wage reported by their employers different from zero. We exclude from the data (i) chief executive 

officers, traders and artisans (because they may, because of their positions, extract the most benefits from 

financial participation), and (ii) workers with less than one year’s experience (because their total wage may 

artificially be weaker than workers with more than one year’s experience, all other things being equal).  

Our dependent variables are constructed as following:  

• Base wage is computed as total gross annual wage minus remuneration of paid leave and overtime, 

bonuses and various supplements
5
. We exclude from the data set  4,253 employees earning a base wage 

less than €15,000 (about 9% of our initial sample) and 80 employees earning a base wage more than 

€150,000 (0.17% of our initial sample). 

• Total wage is computed as the sum of total gross annual wage, employee savings plans (ESOP), profit 

sharing, and employer’s contribution to employee savings plans and to pensions as well as other non-

specified compensations.  

Finally, our final sample includes 42,780 employees working in 8,806 establishments.  

Table 1 shows the distribution of profit sharing practices over establishments and employees. It suggests first 

that the absence of financial participation is the most common. Descriptive statistics show that 48.84% of 

establishments do not adopt any of the two schemes (Voluntary Profit Sharing or ESOP). Secondly, many 

establishments implement both employee savings schemes (33%) and employ a large share of workers 

(43.52%). Thirdly, the few establishments adopting just ESOP (10%) employ a significant share of workers 

(13.23%). The fact that French firms implement both schemes together is in line with the issue of 

complementarity (see for instance Ben-Ner and Jones 1995 or Robinson and Wilson 2006). According to this 

literature, it is the simultaneous use of profit sharing and ESOP or of financial participation schemes and 

devices in connection with employee participation in the life and control of the firm
6
, or of financial 

participation schemes and some management tools (quality circle, vertical autonomy, horizontal autonomy etc.) 

that has more impact on firms’ profit. 

{{Place Table 1 about here}} 

Table 2 presents full definitions of the variables that are used in our empirical analysis, while table 3 provides 

some descriptive statistics. 

{{Place Table 2 about here}} 

{{Place Table 3 about here}} 

Empirical specification over the matched employer-employee data set 
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In the basic Principal-Agent model, the optimal contract depends to the degree of risk aversion of both the 

principal and the agent. The more the agent is risk averse, the higher the fixed part of the wage. Let us 

remember also that in the Principal-Agent model, the agent makes his decision considering the expected utility 

of his total wage. We state that there exists a risk transfer from firms to workers if the base wage of individuals 

when working for firms which implement financial performance (regime 1) is lower than their base wage when 

working for firms which do not (regime 2), while the effort is the same or is lower. Likewise, we define 

substitution (resp. complementarity) between base wage and financial participation as the case where the base 

wage of individuals in regime 1 is lower (resp. higher) than their base wage in regime 2.  

There are nine possible cases (see table 4) when comparing the total wage (w_total) and base wage (w_base) of 

individuals when they work for firms with financial participation (regime 1) or without financial participation 

(regime 2). Let us remember that we want to test whether the financial participation schemes imply a risk 

transfer from firms to workers. Our strategy of estimation is therefore to run some wage regressions in order to 

test whether the wage profiles are compatible with our null hypothesis (i.e., financial participation schemes 

imply a risk transfer from firms to workers). For instance, the cases 1, 2, 4, 5, 7, 8 are not compatible with the 

risk transfer story. 

{{Place Table 4 about here}} 

As we see above, the literature shows that firms that use both PS and ESOP behave differently from firms that 

use PS only or ESOP only. In order to take this observation into account, we run three regressions with PS only, 

ESOP only, and PS and ESOP respectively as explanatory variables. Let us note that these variables are 

constructed in such a way as to have the same reference, namely the case where neither PS nor ESOP has been 

implemented. For instance PS only = 1 is where the individual works in a firm with PS only and 0 is if the 

individual works in a firm with neither PS nor ESOP. Moreover we run the three above regressions on: (i) the 

whole sample, (ii) a sub-sample including only the executives, and (iii) a sub-sample including only the non-

executives. Indeed, executives are often assumed to benefit more from these financial participation schemes. 

Finally, the nine above regressions are performed for two dependent variables: base wage and total wage. 

Of course it may be the case that the fact a worker works in a firm that implements financial participation is not 

random. To account for such potential selection bias and endogeneity, we estimate an endogenous switching 

regression model (Maddala and Nelson 1975). In this type of specification, we estimate simultaneously the 

outcome equation and the selection equation. Compared to a non-parametric approach(such as propensity score 

method), the parametric one has the advantage of  taking into account the phenomena of selection on 

observable and unobservable characteristics, but on, the other hand imposes a functional restriction between 

variables. 

Consider a worker i. Let FP be a dummy variable equal to one if this worker is working in an establishment 

which uses financial participation. We suppose that worker i faces two regimes: 

-regime 1, when she/he works in an establishment with a financial participation scheme, 

-and regime 2, when she/he works in an establishment without a financial participation scheme. 

Let Y1i be the wage of worker when facing regime 1 and Y2i the observed wage when worker faces regime 2. 

The “decision” of worker i to work in an establishment which adopts or not financial participation is not purely 

random and depends on a matching between the characteristics of this worker and those of firms. As a 

consequence, the regression model includes three equations specified as follows: 



�

6�

�

                  1, if 0>+= u�ZFP ii
*
i                                (1)

FPi =          0, otherwise 

Log Y1i = X1i �1+ �1i     if FPi = 1 (regime 1)                    (2a)

Log Y2i = X2i �2+ �2i     if FPi = 0 (regime 2)                    (2b)

Where Zi is a vector of exogenous variables that may explain the choice to work in an establishment with a 

financial participation scheme, such as worker characteristics (e.g., gender, status, age, education) and 

establishment characteristics (e.g., sector, size, location, presence of trade union delegates). Xi represents a 

vector of variables that determine the wage of workers (X1i when the worker I works in an establishment with a 

financial participation scheme and X2i when this is not the case). Full variable definitions are detailed in table 2. 

Note that some exogenous variables such as age, gender and educational level can belong both to Z and X. The 

vector of disturbances (ui, �1i, �2i) is assumed to have a trivariate normal distribution with mean zero and 

covariance matrix � with: 
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Where σ2
u is the variance of the error term in the selection equation (equation 1)

7
, σ2

1  and σ2
2 are the variances 

of the error terms in the wage functions (2a) and (2b), σ u1 is the covariance between ui and �1i and σ u2 is the 

covariance between ui and �2i. Note that the covariance between �1i and �2i is not defined because y1i and y2i are 

never observed simultaneously (Maddala 1983).  

Endogenous switching regression model is efficiently estimated by maximum likelihood estimation method 

(Lee and Trost 1978). Given the assumption on error terms distribution, the logarithmic likelihood function for 

our model is: 
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Withρj , j=1,2, denotes the correlation coefficient between the error term ui of the selection equation and the 

error term �ji of wage equations (2a) and (2b) respectively; and �� , j=1,2, (the standard error) is the square root 

of ���, j=1,2 defined in covariance matrix �. 
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The estimated correlation coefficients ρj provide interesting conclusions about heterogeneity effects. If ρj  is 

significant, this implies that workers have different average wages because of their initial unobservable 

characteristics which both influence the probability of working for a firm adopting financial participation and 

influence wages. 

Finally, in order to ensure that the model is identified, we have put in the selection equation as an exclusion 

variable, namely the existence of a committee within the establishment
8
. Our exclusion variable is related to the 

existence of a “comité d’établissement” (establishment committee). We argue that this variable may directly 

affect the probability of an agent working in an establishment that implements a financial participation scheme, 

but not his wage. Indeed establishment committees can be considered
9
 as producers of social ties within 

establishments. From this perspective their existence may be positively correlated with the implementation of 

financial participation schemes (whose role is also to involve workers). However establishment committees are 

not trade unions and they have no power concerning firms’ wage policies. As a consequence we expect no 

direct effect
10

 of their existence on the wage of a given worker. The distribution of this variable is the 

following: Yes = 72.18% and No = 27.82%. 

{{Place Table 5 about here}} 

In addition, we calculate the effect of the treatment (financial participation scheme) on the treated workers 

(ATT) according to Heckman et al. (2001) as follows: 

The ATT represents the effect of financial participation schemes on the base and total wages of workers who 

work in establishments which use financial participation.  

�We also compute the effect of the treatment on the untreated workers (ATU). That is the effect of financial 

participation schemes on the base and total wages of workers who work in establishments which do not use 

financial participation schemes: 
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Among these two figures, the ATT is considered to be accurate since it is a measurement of the current 

efficiency of the treatment. 

Results 

Tables A to F in the appendix report the switching model results (on the whole sample, on the executives 

restricted sub-sample and on the non-executives restricted sub-sample) regarding the effects of financial 

participation schemes (ESOP only, PS only and PS and ESOP) on base and total wage. We will not comment 

on these results since they are not at the core of our paper. We will instead comment on the results concerning 

the correlation coefficients (namely ρ1 and ρ2, ρ1 being the correlation coefficient between the error term of 

the selection equation and the error term of wage equation in regime 1; and ρ2 the correlation coefficient 

between the error term of the selection equation and the error term of wage equation in regime 2) and 

concerning the ATT (Average Treatment on the Treated) and the ATU (Average Treatment of the Untreated). 

The correlation coefficients ρρρρ1 and ρρρρ2 

Concerning the estimated correlation coefficients, we observe (see table 6) that �1 is not significant in the bulk 

of cases while �2 is significant and negative (13 out of 18). However, �1 is positive whenever it is significant (5 

out of 18).  The positive sign of �1 indicates that employees who actually work for a firm with financial 

participation schemes have above average base wages. This is mainly the case (3 out of 5) for employees 

benefiting from both PS and ESOP: they have higher total wages than a random individual from the sample.  

The negative sign of �2 indicates that there is a “positive selection” for individuals in not working for financial 

participation firms (regime 2). In other words, non-financial participation workers have higher base wages than 

a random individual from the sample would have earned. Finally, in 15 cases out of 18, at least one of the 

correlation terms is significant. These findings support our choice of the endogenous switching regression 

model. 

{{Place Table 6 about here}} 

Total wage and base wage  

Table 7 includes the naïve estimates (which are simple means difference), the ATT and the ATU defined as in 

equations (3) and (4) respectively. According to the ATT figures, the base wage and the total wage of the 

treated workers increase when they move from non-financial participation establishments to profit sharing, 

ESOP or Profit sharing and ESOP establishments. This result remains globally
11

 true when the sample is 

restricted to the executives or to the non-executives. Finally, we see that the effects seem to be more important 

for the executives than for the non-executives. Concerning the ATU figures, we have three kinds of results. 

Firstly the base and total wages of the untreated workers increase when they move from non-financial 

participation establishments to ESOP establishments. The result remains true when the sample is restricted to 

the non-executives; the effect are however negative for the executives. Secondly, the base wages of the 

untreated workers decrease when they move from non-financial participation establishments to profit sharing 

establishments; their total wages however increase. The result remains true when the sample is restricted to the 

non-executives. Concerning the executives, both base and total wages increase. Thirdly the base and total 

wages of the untreated workers decrease when they move from non-financial participation implementing 
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establishments to profit sharing and ESOP implementing establishments. The result remains true when we 

restrict the sample to the executives. For the non-executives, we find a positive effect for base wage and a 

negative effect for total wage.  

Let us remember that our null hypothesis is whether the financial participation schemes imply a risk transfer 

from firms to workers. From the standpoint of the ATT, all results except one are in the configuration of the 

case 1 of table 4. The exception is the case of non-executive workers working in establishments which 

implement profit sharing only. Such workers are in the configuration of the case 2 of table 4. Since both cases 1 

and 2 are not compatible with the risk transfer (from firms to workers) story, the answer to our null hypothesis 

is negative: French firms do not use financial participation schemes in order to transfer more risk to their 

workers. 

{{Place Table 7 about here}} 

�

Robustness analysis using a panel data set 

Do our results depend on the fact that we use a cross-section data set? For instance it may be the case that over 

time, the positive effect of financial participation schemes diminishes and even becomes negative. In order to 

check this assumption, we need a panel data set. Therefore we use an employer panel data set and use as 

dependent variable the (log) gross wage per head
12

. Of course this variable, representing firms’ average base 

wage, is less precise than base wage measured on the employees’ side.  

We have constructed two panel data sets from the PIPA surveys (survey on participation, profit sharing, 

employee savings plans and employee share ownership), which deal with profit sharing schemes and group 

savings. The PIPA survey is an annual survey sent by post to about 17,000 firms employing ten or more 

employees, representing all non-agricultural market activities. The set of firms surveyed changes each year. We 

have constructed two panel data sets. One from 2000 to 2005 (six periods) includes 1,957 firms and the other 

from 2006 to 2008 (three periods) includes 6,135 firms. Of course, if each PIPA annual survey is representative 

of the population of French firms, it is not necessarily the case for our two panel data sets
13

. 

{{Place Table 8 about here}} 

The model writes: 

��� � 	
� ����� � �� � ������ � ������ � ������ � ������ ��� ������ � ������
Where i=1 to n (the number of firms) and t=1 to T (the number of periods). Wit is firm i gross annual payroll at 

period t, and mit is firm i size at period t. X1it , X2it andX3it are our main dummies’ explanatory variables, 

namely the existence or not at period t in firm i of respectively ESOP only, profit sharing only, ESOP and profit 

sharing. The X4it , …, Xpit are our control variables: firm’s business sector, firm’s size
14

.  

The residual ��� is written: ��� � �� � �� � ��� where �� represents the (unobserved) individual specific effects, 

�� represents the (unobserved) time specific effects, and ��� represents a random error term with �������� � � �
and !����� � ", whatever i,t.�� . �� can be random and iid (random effect model) or non-random (fixed effect 
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model). In a random effect model, !���� � "# $%&  , E���� � "# $%' ,  ������� � �(� , $& and ������� ����%# $'. Of course, we assume that the explanatory variables are not correlated, in the case of a random effect 

model, with the �� , �� and ��� ,∀i, t; and are not correlated, in the case of a fixed effect model, with the ��� ,∀i, 

t. Finally we assume that the%�� , �� and ��� are not two by two correlated, whatever i,t. 

Let us note that in a fixed effect model, the �� and �� are (in addition to the parameters ��# ��# � # ��) to be 

estimated. However we need to state two identification constraints in order to estimate the model. We choose as 

constraints: �) � " and λT = 0. 

It is easy to see that Equation (5) is written using matrix notation: %� � �� � *(� � *+, � -%%%�.�
Where  / � 0��1�)2�)3#��with�� � 0���1��32�3#��, X is the matrix of explanatory variables and its dimension is (nT, 

p+1), *( � 4)5 63 is the Kronecker product of  4) (the identity matrix of dimension (n,n)) and 63 (the (T,1)-

dimension vector with 1 everywhere), *+ � 6)743 , � � 0��1�)2�)#�� and , � 0,�1,32�3#��
 . Of course by definition, 

the error term � is: %� � *(� � *+, � -%%%%�8�.  As a consequence, the matrix of variance-covariance is written: 

� � !���9� � � �:: � ���;< � ���;3 � ��� =)3>? �@�
Where :: � !)5!3  with !) � 4) A BC)  and =) � 0D � D1 � 1D � D2�)#)�, ;3 � BC) 5!3,  

��� �%� � � ?�(�  ,  ��� � � � � >�+�    ,   ��� � � � � ?�(� � %>�+� .  ::%%# ;<%%�>E%%;3 are matrices of 

orthogonal projection and are called respectively double within matrix, individual between matrix and time 

between matrix. Of course, in a fixed effect model, since the �� and �� are certain, then  �(� � �+� � ". As a 

consequence, in fixed effect model  � � � �4)3 and the model can be estimated directly since the residuals are 

homoskedastic. In random effect model, we use the Fuller theorem to correct for the heteroskedasticity, which 

proves the equivalence between using a generalized least square over equation (6) and an ordinary least square 

over the below equation (9):   � �F�GH� � � �F�GH�� � � �F�GH*(� � � �F�GH*+, � � �F�GH-%%%%%�I�. 
Of course, since � �%%# �(�%�>E%�+�  are unknown, we need to estimate them. For this purpose, we use the Fuller-

Battese method
15

.More precisely, the method 

1) first estimates -# �%%�>E%,  by respectively: 

-J � ::� A::�KL�KM::�KNF�KM::�
�O � �:: � ;3�P� A �KQ�KM�:: � ;3��KRF�KM�:: � ;3��S,T � �:: � ;<�P� A �KQ�KM�:: � ;<��KRF�KM�:: � ;<��S

where%UF is the generalized inverse of matrix A and �K is the matrix X without its first column 6)3 ; 

2) then estimates  � �%%# �(�%�>E%�+�  by respectively: 
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�O � � -JM-J
�> A D��? A D� A ��>VL�KM::�KN

�O(� � �OM�O A W?�> A D� A ��>VL�KM;<�KNX�O �?�> A D� A ?G '��Y6PQ�KM�:: � ;3��KRF�KM;3�KS
�O+� � ,TM,T A W>�? A D� A ��>VL�KM;3�KNX�O �>�? A D� A >G '��Y6PQ�KM�:: � ;<��KRF�KM;<�KS

The results of the estimates provided in tables 9 and 10 are clearly not compatible with a risk transfer (from 

firms to workers) story. Indeed the only coefficients associated with financial participation schemes that are 

significant have a positive sign
16

. 

{{Place Table 9 about here}} 

{{Place Table 10 about here}} 

Conclusion and discussion 

In many countries, financial participation schemes are associated with tax exemption for firms. For instance, In 

France, in 2009, the total amount of profit sharing tax exemption was estimated at about €6.4 billion. However 

such a big amount paid by taxpayers could not be justified politically if firms used financial participation 

schemes to transfer more risk to their workers. Using two types of French data sets (matched-employer 

employee data set -ECMOSS 2006-, and an employer panel data set), we analyze the effect of financial 

participation schemes over base and total wages. We conclude that financial participation increases both base 

and total wages. As a consequence, firms do not use financial participation in order to transfer more risk to 

workers. However, in order to reach this conclusion about the workers’ incentive story, it must be the case that 

financial participation leads also to the increase of workers’ effort. Concerning France, whether workers’ effort 

is measured by average productivity (Cahuc and Dormont 1997) or by average annual number of days of 

absence (Brown et al. 1999 over 127 French firms data set from 1981 to 1991), there is a relative consensus that 

financial participation increases workers’ effort. As a consequence, the view that financial participation 

schemes are mainly used by firms as a workers’ incentive device seems plausible. Our ECMOSS 2006 matched 

firms-employees data set includes the information concerning the number of days of absence measured at the 

employee level. The number of days of absence is detailed in terms of number of days of absence for: a) 

sickness, b) maternity/paternity, c) family/personal, d) on the job accident, e) strikes, f) other reasons. 

Using the number of days of absence for sickness as measure of effort and taking this variable as a counting 

variable, we estimate a negative binomial regression (because of over-dispersion). The results (reported in the 

appendix) seem to suggest that things are perhaps more complicated. We find no significant difference in the 

number of days of absence for sickness between individuals who work in firms that implement ESOP only and 

individuals who work for firms that do not implement either ESOP or profit sharing (PS). However, we find the 

expected result concerning profit sharing only (PS) and both profit sharing and ESOP (PS and ESOP). When 

we divide our sample into executives and non-executives, we find that the expected results hold only for non-
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executive workers. As a consequence, even if the estimates clearly show that financial participation does not 

lead to a risk transfer from (firms to workers), the incentive story and its main corollary, the efficiency wage 

story, should not be taken for granted. It may be the case that the channel through which financial participation 

increases firms’ profit is not via more quantitative efforts from workers, but more qualitative efforts (more 

cooperation between workers -Fitzroy and Kraft 1987-, more trust between workers and the management, more 

cognitive effort from workers, etc.). For instance Kruse et al. (2008) using the General Social Surveys (GSS 

2002, 2006) and a NBER-sponsored firm survey (with about 40,000 workers) reject the “management by 

stress” hypothesis (which argues that the increase of performance is obtained at the expense of workers in terms 

of stress) and show that share capitalism is associated with a perception from workers that their firms are fair 

with them. They also show less supervision from management, better co-worker relations, better training, and 

more job security. 
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Table 9: Panel estimates over the period 2000-2005 (six periods) for 1,957 firms (dependent variable: log of gross wage per 
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Table 10: Panel estimates over the period 2006-2008 (three periods) for 6,135 firms (dependent variable: log of gross wage per 
head)�
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Appendix 1 : Detailed results of the switching regressions 
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