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Abstract

This study analyzes the trade-off relationship between layoffs and wage cuts. If the introduction
of a performance-based payment system stimulates workers’ pecuniary-motivated minds, their morale
can be damaged more severely by wage cuts than prior to the introduction thereof. Utilizing this idea,
we demonstrate theoretically that the more heavily wages are based on performance, the more firms,
fearing that workers’ morale will be damaged by wage cuts, try to avoid wage cuts and instead prefer
layoffs. Next, we show empirically the trend whereby firms with performance-based payment systems
are unlikely to implement wage cuts. Given this first-stage regression, the status of a performance-
based payment system, based on the firm’s past decision and assured to be exogenous, is employed as
an instrumental variable (IV) for wage cuts in a layoff regression model to overcome simultaneous bias.
In the second-stage regression, the IV estimates for the impact of wage cuts on layoffs are significantly
negative: if a firm implements wage cuts, it will reduce the probability of layoffs by 0.172. This
supports the theoretical implication that implementing wage cuts can be a potential device for reducing
layoffs. These results may imply an unexpected side effect of the increasing use of performance-based
payment systems: as such systems become more widespread, layoffs will increase because firms will
become less likely to impose wage cuts, thus potentially resulting in high unemployment.
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1 Introduction

If firms face financial crisis during a recession and this situation continues, there is a possibility

of those firms going bankrupt. To avoid this worst-case scenario, some firms may consider recon-

structing their businesses before it is too late. Indeed, there have been periods of recession in Japan

in which many firms have tried to reconstruct their businesses (e.g., the financial and real estate

bubble at the end of the 1980s, the Asian currency crisis in 1997, the IT bubble in the early 2000s,

and the global financial crisis in 2008). During financial crises, if there is no surplus money to

invest in reconstruction, firms need to collect funds by implementing layoffs and/or wage cuts.

According to Bewley (1999)’s findings, when firms are forced to decide between layoffs and

wage cuts, there is a tendency to adopt the former. What, then, is the mechanism whereby firms

are reluctant to cut wages and tend to implement layoffs?1

Bewley (1999) implemented commendable field research and provided a clue to the cause of

nominal wage rigidity. According to Bewley (1999), the key reason for a firm’s reluctance to

cut wages is the belief that nominal wage cuts damage worker morale. Many studies have since

appeared in support of Bewley’s finding (Gneezy and List 2006, Kawaguchi and Ohtake 2007,

Hennig-Schmidt et al. 2010, Kube et al. 2013).

For example, Kube et al. (2013) conducted field experiments and found evidence that is con-

sistent with Bewley (1999)’s finding that workers’ morale does not increase with a wage increase,

although it can be damaged by pay reductions. Hennig-Schmidt et al. (2010) also showed that

it is not necessarily that workers’ efforts increase in response to an increase in their wages. In a

field experiment, Gneezy and List (2006) found that the positive effects of wage increase on pro-

ductivity dwindle over time. Using an employer-employee survey conducted in Japan, Kawaguchi

and Ohtake (2007) showed that workers are demoralized by nominal compensation cuts, even dur-

ing times of deflation. Their results support the morale theory of wage rigidity, which is again

consistent with Bewley (1999)’s finding.

Thus, it should not be an overstatement to say that workers’ morale is a key factor in consider-

1Martins (2009) finds that firms that gain flexibility in terms of dismissals see their performance improve consid-
erably. However, he finds only moderate evidence of increases in worker flows and hirings and no evidence that the
higher levels of firm performance then lead to higher wages.
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ing the effect of wage cuts. In this study, we investigate the mechanism whereby firms are reluctant

to cut wages and tend to implement layoffs, by clearly introducing a parameter that represents the

magnitude of decline in morale caused by wage cuts. To empirically explore this mechanism, we

require a proxy variable for the parameter, and as a candidate for the proxy, we utilize information

on the performance-based payment system for each firm.

As performance-based pay has become widespread in many countries since the 1990s, many

researchers have explored the effects thereof on workers’ motivation and morale. It is well known

that one of the positive aspects of performance-based pay systems is that they incentivize work-

ers to work hard, but it has also been shown that such systems have negative effects on workers.

Among these negative effects, the most famous are called “crowding out” effects: According to

Frey (1997) and Frey and Jegen (2001), external intervention via monetary incentives such as the

introduction of a performance-based pay system may undermine workers’ intrinsic motivation.

This “crowding out” occurs when the negative effect on intrinsic motivation of offering a mone-

tary reward outweighs the positive extrinsic motivation. This negative effect runs counter to the

traditional predictions of economic theory; however, what is very understandable is the fact that

the introduction of a performance-based payment system will increase the weight of motivation

that comes from the amount of money paid. It is then easy to imagine that with their pecuniary-

motivated mindset, workers’ morale can be damaged more by wage cuts in a performance-based

payment system, and the more pay is based on performance, the more severely workers’ morale

can be damaged by wage cuts.

Utilizing this idea, in the theoretical section of our study, we use a wage piece rate, i.e., a

reward paid for each unit of productivity, as the parameter that represents the degree to which pay

is based on performance. Then, in the empirical section, we use information on whether the firm

is using a performance-based payment system as the proxy for the parameter.

We first construct a theoretical model to illustrate the mechanism whereby firms become more

reluctant to cut wages when the expected reduction in morale caused by such wage cuts is greater,

and as a result, tend to implement layoffs.

The main results obtained from the theoretical model are as follows: (i) the more sensitive
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workers’ morale is to wage cuts, the more reluctant firms become to cut wages, and in such cases,

firms prefer layoffs to wage cuts. (ii) If the wage piece rate, which represents the degree to which

pay is based on performance, exceeds a certain threshold, firms do not implement wage cuts, and

instead collect funds solely by implementing layoffs.

While empirically demonstrating the trade-off between wage cuts and layoffs is an important

issue, estimating the relationship credibly is difficult due to simultaneity. Thus, by employing the

status of a performance-based payment system, based on the firm’s past decision and assured to

be exogenous, as the instrumental variable (IV) for wage cuts, we estimate the impact of wage

cuts on layoffs. The result of the first-stage regression is consistent with the theoretical prediction:

firms that adopt a performance-based payment system are less likely to cut wages. Confirming the

sufficient correlation of the IV stated above and wage cuts, the IV method of the second stage is

performed. In the second stage, we regress layoffs on wage cuts using the IV, and the coefficient

on wage cuts then becomes significantly negative. More concretely, using the most preferable

specification, if a firm implements wage cuts, it will reduce the probability of layoff by 0.172. In

other words, this may suggest that wage cuts and layoffs are in a mutually alternative relationship,

and the result of the estimated causal relationship suggests that wage cuts function as an effective

measure to avert layoffs. In this study, we obtain a result that is exactly consistent with the argu-

ment of the existing studies on downward wage rigidity; that is, if wages are not decreased during

a recession, it may prevent new workers from being hired (Akerlof 1982, Akerlof and Yellen 1988,

1990, Azariadis 1975, Baily 1974, Gordon 1974, Lindbeck and Snower 1988, Shapiro and Stiglitz

1984).

To sum up, based on the efficiency wage hypothesis, even if a firm tries to increase employee

incentives by employing a performance-based payment system, as this unintentionally acts as a

device for stimulating workers’ pecuniary-motivated minds, their morale can be damaged more

severely by wage cuts than prior to the introduction thereof. As a result, the firm may end up

shying away from imposing wage cuts. In such cases, where wage cuts are unlikely to be imposed,

layoffs are likely.

This paper is organized as follows. Section 2 describes the framework of the basic model.
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Section 3 presents an empirical strategy to test the implications of the theoretical model. Section

4 provides a brief description of the data, and Section 5 discusses the results from the empirical

analysis. Finally, Section 6 presents the conclusion.

2 Basic Model

Suppose that a firm faces financial crisis during a recession and if this continues, there is a pos-

sibility that the firm will go bankrupt. To avoid this worst-case scenario, the firm may consider

reconstructing its business before it is too late. Let us assume that the amount of funds necessary

for reconstruction is Y . Here, it is also assumed that during a financial crisis, there is no extra

money to invest in reconstruction, and thus the firm needs to collect money by implementing lay-

offs and/or wage cuts, d, per worker. Before layoffs are conducted, the total number of workers is

N.

We assume that wage level is determined based on two components; namely, a fixed pay com-

ponent and a performance-based pay component. Therefore, wages are expressed as follows:

w(q) = w+bq (1)

where w represents fixed pay and b represents the “piece rate” paid for each unit of productivity, q,

which is distributed by F(q) that is the productivity distribution function, with a density function

f (q)> 0 for any q ∈ [q,q]. Thus, bq represents performance-based pay. As a result, w(q) becomes

the total wages, which is an increasing function for q.

Before adopting wage cuts, the original wage level is given by w(q), and the wage is adjusted by

the amount of the wage cut, d.2 We also assume that a firm implements wage cuts fairly, meaning

that the same amount, d, is applied regardless of productivity. When a layoff is conducted, it is

accompanied by a layoff cost per worker of cL, which captures the severance allowance or cost to

2Note that in this model, we consider a situation where a firm collects a certain amount of money from wage cuts
and/or layoffs, taking the existing wage structure as given. In order to collect the target sum of money, from which
component a fixed pay or piece rate, the saved money, d, comes is not of interest here. Thus, we assume that the wage
cuts take the form of a subtraction from the total payment, and endogenizing the fixed pay and piece rate lies outside
the scope of this study since we are interested solely in the amount of money saved from the total wages regardless of
its source.
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search employees who match the employer’s preferences.

Although a wage cut can only reduce wage cost, when a layoff is implemented, it is considered

that the fixed costs of employment (cH), such as benefits other than wages, including labor space

and resources, can also be reduced. We also assume that when wage cuts are implemented, no

transaction costs such as those for negotiation, etc., are incurred.

For firms, the effect that wage cuts have on workers’ productivity is considered unknown, and

when wage cuts are introduced, a determination is made for wages after predicting the effect on

productivity in advance. At that time, the magnitude of the impact resulting from the same amount

of wage cuts, is considered to be common for all workers, and for a one-dollar wage cut, a decline

in worker productivity of α > 0 is expected.3

As stated in the introduction, with their pecuniary-motivated minds, workers’ morale can be

damaged more by wage cuts under the performance-based payment system, and the more pay is

based on performance, the more severely workers’ morale can be damaged by wage cuts. Utilizing

this idea, we use a wage piece rate, i.e., a reward paid for each unit of productivity, as the parameter

that represents the degree to which pay is based on performance. Thus, α is a strictly increasing

function of b, i.e., the degree to which pay is based on performance. It is interpreted that wages and

morale are more strongly associated under the performance-based pay system. Therefore, firms

can simply estimate that following a d dollar wage cut for workers with an original productivity

of q, the productivity will be q−α(b)d. As a result, the wage level after conducting a wage cut is

rewritten as follows:

ŵ(q) = w−d +b(q−α(b)d) = w(q)−d−bα(b)d (2)

Let ŵ(q) denote the modified wage level, and we naturally assume that ŵ(q) is positive. We can

decompose the effect of wage cuts into two terms: direct effect and indirect effect. The second

term in Equation 2, d, is the direct effect, which expresses the direct decrease in wage level due

to wage cuts (d). On the other hand, the third term in Equation 2, bα(b)d, is the indirect effect

3This model setting is based on Bewley (1999)’s finding that workers’ morale does not increase with wage increase,
while it can be damaged by pay reductions.
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because this is the indirect decrease in wage level through the decline in performance owing to

wage cuts. As a recession is considered in this case, it is assumed that no spontaneous turnover of

workers due to wage cuts will occur.

In contrast, what the firm can save by laying off one worker before cutting wages is the sum of

the total wage (w(q)) and other fixed costs of employment (cH), that is, w(q)+ cH . The number

of workers subject to layoffs with a productivity below q̂ is represented by NF(q̂). As a result, if

a firm carries out layoffs, it can save N
∫ q̂

q (w(q)+ cH) f (q)dq.4 Furthermore, by performing the

layoffs, the total number of workers will be N(1−F(q̂)) persons. Therefore, by performing a wage

cut of d yen per worker, it is possible to procure funds of N(1−F(q̂))d yen overall. In addition,

wage cuts affect performance, which leads to a decrease in performance-based pay. As a result,

a firm can save the payment bα(b)d per worker, for a total of N(1−F(q̂))bα(b)d. To sum up,

the firm can save the amount of (w(q)− ŵ(q))N(1−F(q̂)) in total. In this way, firms can secure

necessary funds (Y ). When this is expressed formulaically, it results in Equation 3:

Y = N
∫ q̂

q
(w(q)+ cH) f (q)dq+(w(q)− ŵ(q))N(1−F(q̂)) (3)

However, if a firm implements layoffs or wage cuts, a variety of costs occur. The costs incurred

by layoffs include not only layoff costs (cL), but also production decreases caused by the decrease

in the number of workers. On the other hand, if a firm implements a wage cut of d yen, the

productivity of workers who are not laid off will decline by α(b)d per worker. Thus, the total cost

caused by a wage cut is equal to N
(
1−F(q̂)

)
α(b)d because the number of workers is N

(
1−F(q̂)

)
4In most economic models, firms lay workers off randomly or based on seniority. For example, Baily (1977)

and Macleod et al. (1994) presented models wherein firms lay off workers randomly, while Grossman (1983) and
Reagan (1992) assumed seniority-based layoffs. Nosal (1990), Strand (1991) and Strand (1992) considered both types
of layoffs. Laing (1994) and Gibbons and Katz (1991) proposed signaling models wherein firms may choose to lay
off workers according to their observed abilities. Ioannides and Pissarides (1983) presented a model in which a firm
decides to lay off a worker based on information about an external offer to the worker. In Shapiro and Stiglitz (1984),
the dismissal rule is given exogenously, and workers caught shirking are fired. Sparks (1986) and Yokoyama (2014)
further developed the rule of Shapiro and Stiglitz (1984) by making workers’ level of effort and criterion for dismissal
endogenous. In Sparks’ model, it is assumed that workers who provide effort equal to or above the minimum standard
are never dismissed. Yokoyama (2014) made the dismissal rule in Sparks (1986) contingent on the output price.
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after implementing layoffs. Hence, we can express each cost as follows:

LayoffCost = N
∫ q̂

q
q f (q)dq+NF(q̂)cL (4)

Wage-Cut Cost = N
(
1−F(q̂)

)
α(b)d (5)

In this situation, a firm chooses q̂ and d to minimize the sum of the layoff cost and wage-cut cost

subject to Equation 3 to collect funds Y . Therefore, we can set the following optimization problem.

minq̂≥q,d≥0 N
∫ q̂

q
q f (q)dq+NF(q̂)cL +N

(
1−F(q̂)

)
α(b)d (6)

s.t. Y = N
∫ q̂

q
(w(q)+ cH) f (q)dq+(w(q)− ŵ(q))N(1−F(q̂))

We can then write the Lagrangian for this optimization problem as:

L = N
∫ q̂

q
q f (q)dq+NF(q̂)cL +N

(
1−F(q̂)

)
α(b)d

+λ

(
Y −N

∫ q̂

q
(w(q)+ cH) f (q)dq− (w(q)− ŵ(q))N(1−F(q̂))

) (7)

where λ is the Lagrange multiplier on the constraint (3). The first order conditions with respect to

d, q̂, and λ are given by:

∂L
∂d

= Nα(b)(1−F(q̂))−λN(1−F(q̂))−λN(1−F(q̂))bα(b) = 0 (8)

∂L
∂q̂

= Nq̂ f (q̂)+NcL f (q̂)−Nα(b)d f (q̂)

−λ

(
(w(q̂)+ cH)N f (q̂)−N f (q̂)d−N f (q̂)bα(b)d

)
= 0

(9)

∂L
∂λ

= Y −N
∫ q̂

q
(w(q)+ cH) f (q)dq−N

(
1−F(q̂)

)
d−N(1−F(q̂))bα(b)d = 0 (10)

Before beginning to examine the properties of optimal solution, we assume the following condi-

tion:
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Assumption I.

Y < N
∫ q

q
(w(q)+ cH) f (q)dq (11)

This assumption means that the firm does not have to lay off all workers to collect necessary funds,

Y . In other words, the amount of funds needed, Y , is not of such a large scale that the firm has to

lay off all workers. If this assumption was violated, the firm could not remain in business because

the financial crisis would be especially serious.

Note that if this assumption holds, ∂L
∂λ

in Equation 10 will never equal zero but will always

take a negative value, which means that this first-order condition will never be satisfied. This is

equivalent to saying that the optimal level of q̂ cannot be q because the cost-minimizing firm’s

objective is to collect the necessary amount of funds, Y , at the lowest cost, and thus no cost-

minimizing firm will fire all workers to collect more money than is necessary.

From Equation 8 and F(q̂)< 1, we can obtain:

λ =
α(b)

1+bα(b)
(12)

By substituting Equation 12 into Equation 9, we have:

q̂ =
α(b)

1+bα(b)
(w(q̂)+ cH)− cL (13)

Moreover, substituting Equation 13 into Equation 10 yields:

d =
Y −N

∫ q̂
q (w(q)+ cH) f (q)dq

(1+bα(b))N(1−F(q̂))
(14)

Equations 13 and 14 comprise the optimal cut-off point in terms of layoffs and the optimal level of

wage cuts, respectively. From these results, the following can be said:

Proposition 1

1. Suppose that the first derivative of α with respect to the piece rate (b), denoted by α′(b), is
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sufficiently large. As the degree of performance-based pay (b) rises, the level of wage cut

declines and the level of cut-off point for layoffs rises.

2. The higher the fixed wage level (w) or fixed costs of employment (cH), the lower the level of

a wage cut and the higher the level of the cut-off point for layoff. Furthermore, the higher a

layoff cost (cL), the higher the level of a wage cut and the lower the level of the cut-off point

for layoff.

Proof

Proof for Proposition 1.1

By differentiating Equation 13 with respect to b, we obtain:

∂q̂
∂b

=
α(b)

1+bα(b)

[
b

∂q̂
∂b

+ q̂
]
+(w(q̂)+ cH)

[
α′(b)

1+bα(b)
− α(b)(α(b)+bα′(b))

(1+bα(b))2

]
(15)

Rearranging this equation, we can procure the following:

∂q̂
∂b

= α(b)
[

w(q̂)+ cH

1+bα(b)
α′(b)
α(b)

− cL

]
(16)

Note that according to Bewley (1999), the key reason for a firm’s reluctance to cut wages is the

belief that nominal wage cuts damage worker morale. This finding is nothing but proof that α(b),

i.e., firms’ belief about the magnitude of a decline in worker productivity in response to a one-

dollar wage cut, is not small. Given this situation, α′(b) should be large enough for Equation 16 to

be positive.

Similarly, by differentiating Equation 14 with respect to b, we have:

∂d
∂b

=
1

(1+bα(b))(1−F(q̂))

[
∂q̂
∂b

f (q̂){d(1+bα(b))−(w(q̂)+cH)}−d(1−F(q̂))(α(b)+bα
′(b))

]
(17)

From the definition of ŵ(q), as well as Equation 2, the modified wage can be written as ŵ(q) =

w(q)−d−bα(b)d. Then, by substituting this into Equation 17, we can rewrite ∂d
∂b as follows:
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∂d
∂b

=
1

(1+bα(b))(1−F(q̂))

[
∂q̂
∂b

f (q̂)(−ŵ(q̂)− cH)−d(1−F(q̂))(α(b)+bα
′(b))

]
(18)

Therefore, from the assumption that ŵ(q) is positive for any q, we can conclude that the sign of ∂d
∂b

is negative as long as ∂q̂
∂b is positive.

Proof for Proposition 1.2

Similarly, we can prove Proposition 1.2 as follows:

∂q̂
∂w

= α(b)> 0 (19)

∂d
∂w

=− F(q̂)
(1+bα(b))(1−F(q̂))

+ (20)

f (q̂)
(1+bα(b))(1−F(q̂))

∂q̂
∂w

(
d(1+bα(b))− (w(q̂)+ cH)

)
< 0

∂q̂
∂cH

= α(b)> 0 (21)

∂d
∂cH

=− F(q̂)
(1+bα(b))(1−F(q̂))

+ (22)

f (q̂)
(1+bα(b))(1−F(q̂))

∂q̂
∂cH

(
d(1+bα(b))− (w(q̂)+ cH)

)
< 0

∂q̂
∂cL

=−(1+bα(b))< 0 (23)

∂d
∂cL

=
f (q̂)

(1+bα(b))(1−F(q̂)
∂q̂
∂cL

(
d(1+bα(b))− (w(q̂)+ cH)

)
> 0 (24)

Q.E.D.

These results are intuitive. First, when α′(b) is sufficiently large, workers’ morale is significantly
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affected by the wage piece rate, and hence, a performance-based payment system.5 In this case,

the more pay is based on performance, the more severely workers’ morale can be damaged by

wage cuts, and thus firms tend to implement layoffs rather than wage cuts. Second, the increase in

the level of the original wages (w) or fixed costs of employment (cH), such as benefits other than

wages, implies that when the firm implements layoffs, it can save more funds. Therefore, these

factors can also be an incentive for the firm to implement layoffs rather than wage cuts. Inversely,

the higher the layoff cost per worker (cL), the less the incentive for the firm to implement layoffs.

In this way, from Proposition 1, we have obtained the fact that there is a trade-off relationship

between layoffs and wage cuts.

Herein, we theoretically investigate the reasons why firms tend to adopt layoffs rather than wage

cuts; that is, almost no firms simultaneously implemented both layoffs and wage cuts as shown in

the results of Bewley (1999)’s research.

If a firm does not implement wage cuts and collects funds Y by layoffs only, the following

equation holds from Equation 10:

N
∫ q̂

q
(w(q)+ cH) f (q)dq = Y (25)

In contrast, if N
∫ q̂

q (w(q)+cH) f (q)dq <Y holds, the firm simultaneously implements both layoffs

and wage cuts. From Proposition 1, we can say that Equation 25 is likely to hold when:

• piece rate, b, is high, which means wage cuts greatly demoralize workers.

• layoff costs, cL, are low. (e.g., The amount of retirement benefits is low.)

• the fixed costs of employment, cH , that a firm can save by implementing layoffs are large.

• the amount of the total wage, w, is high.

Next, we will focus on the effect of the piece rate, b, on a firm’s choice between layoffs or

wage cuts. As Bewley (1999) observed in his interview studies, the main reason a firm avoids
5This condition corresponds to the instrument relevance assumption in the empirical section, which assures a

sufficient correlation between the endogenous variable, i.e., wage cuts, and the instrumental variable, i.e., the status of
a performance-based payment system.
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wage cuts is that they damage morale. If a firm conducts wage cuts, it may demoralize workers,

and the damage to morale can be larger when the piece rate is higher. Hence, the level of b greatly

affects a firm’s decision to implement layoffs or wage cuts. Now, we define b as the value that

satisfies Equation 25. We can express this as an equation:

N
∫ q̂(b)

q
(w(q)+ cH) f (q)dq = Y (26)

This means that, since a firm whose piece rate is b expects that a decline in worker productivity by

conducting wage cuts is most sensitive, it conducts layoffs only. From the fact that b is a threshold,

if the firm’s piece rate is higher than b, it keeps implementing layoffs only, while if a firm’s piece

rate is lower than b, it simultaneously implements both layoffs and wage cuts. Hence, the follow-

ing proposition summarizes these results.

Proposition 2

1. If the piece rate meets a certain threshold (b) or higher, (i.e., if b ≥ b holds,) a firm will

implement layoffs only.

2. Otherwise, (i.e., if b < b < b holds,) a firm will simultaneously implement both layoffs and

wage cuts.

where b is the minimum level of b, with which a firm implements wage cuts only.

In Proposition 2, we focus only on the relationship between the piece rate and the firm’s choice

between wage cuts and layoffs. We can theoretically confirm that the firm collects funds by imple-

menting only layoffs if the piece rate (b) is sufficiently large. Therefore, in a situation where wage

cuts damage the worker’s productivity, the higher the piece rate b, the more firms try to avoid wage

cuts and prefer layoffs.
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3 Empirical Model

Given the theoretical implication, we will consider the following model in the empirical part to

examine the trade-off between layoffs and wage cuts using data:

Layo ffit = α0 +α1WageCutit +Xitγ+uit (27)

where Layo ffit is an indicator function that equals one if firm i has implemented layoffs in year

t, and WageCutit is an indicator function that equals one if the firm imposed wage cuts in order

to prevent layoffs in year t. Thus, given the trade-off relationship confirmed in the theoretical

part, α1 is expected to be negative when a firm has to decide between layoffs and wage cuts.

However, as layoffs and wage cuts are determined at the same time, Equation 27 has the problem

of simultaneity; thus, the coefficients would suffer from a simultaneous bias. For example, in a

regular probit model where the simultaneous bias is not considered, as wage cuts and layoffs are

likely to occur at the same firm during economic distress, both can be thought to have a positive

correlation, which leads to an upward bias in α̂1. However, what we want to capture is the causal

relationship that represents whether implementing wage cuts contributes to avoiding layoffs. To

do this, we need an appropriate instrument variable for WageCutit .

As a factor that influences the firm’s behavior toward wage cuts but has no effect on layoffs, the

answer to the question “do you currently employ a performance-based payment system?” can be

a candidate as an instrumental variable for the wage cut dummy. If a performance-based payment

system stimulates workers’ pecuniary-motivated minds, wage cuts could damage worker morale

more after introduction of this system than before. Thus, a firm that uses a performance-based

payment system would more likely opt for layoffs than wage cuts.

In the first place, the status of a performance-based payment system could be considered a good

candidate as an IV for wage cuts only if the two variables are sufficiently correlated. To examine

if there is enough correlation between the two, we will first implement the following first-stage
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regression:

WageCutit = β0 +β1PerformancePayit +Xitγ+ εit (28)

where PerformancePayit is an indicator function that equals to one if firm i is employing a performance-

payment system in year t. The coefficient β1 is expected to be significantly negative. In other

words, it raises the hypothesis that the more a firm uses a performance-based payment system, the

greater is the expected decline in employee morale as a result of wage cuts. If, after first examin-

ing this hypothesis, the use or non-use of a performance-based payment system is found to affect

the imposition of wage cuts statistically significantly, and if the error term, uit , in Equation 27 is

uncorrelated with PerformancePayit , this variable can potentially be an instrumental variable for

WageCutit .

If the simultaneous bias is removed by the IV method in Equation 27, it can be expected that

α̂1, which is significantly negative, will be obtained.

4 Data

The data used in this paper are from the “Survey on Business Restructuring and Employment,

2002” by the Japan Institute for Labor Policy and Training (known then as the ”Japan Institute of

Labor”). This survey was conducted in response to the economic slump that commenced in the late

1990s, as well as the intensification of competition between firms both domestically and overseas,

with the aim of reviewing business development, resource allocation, etc., and clarifying how

business restructuring was progressing at the corporate level. The survey included a firm-level

survey targeted at firms and an employee (personal) survey targeted at persons re-employed by

those firms; however, as the decision-maker in our theoretical model is the firm, only the corporate

survey was used in this study. The firm-level survey targeted all firms with over 300 employees,

and after the performance of a random sampling, achieved a collection rate of 15.6%, with a total

of 1,683 firms.

This firm-level survey is suitable for the examination of the theoretical model presented in the
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previous chapters because it asked (1) whether any domestic employees had been subject to layoffs

in the previous three years, (2) whether firms that had laid off employees had imposed wage cuts

in order to prevent layoffs, and (3) to what extent a performance-based payment system had been

adopted as a means to provide financial incentives. In terms of surveys that shed light on such

sensitive matters on the employer’s side, it is comparable in scale and content to Bewley’s survey

conducted in the United States.

Table 1 summarizes the descriptive statistics of this study. As predicted, the probability of

wage cuts is lower for firms using a performance-based pay system. Thus, under such systems,

firms become more reluctant to cut wages, worrying about the reduction in worker morale. At

the same time, the probability of implementing layoffs is higher for firms using the performance-

based pay system. For firms that had not yet laid off workers, the question on downsizing asks

about the main possible reason for the potential downsizing. Since all firms in the sample actually

answered this question about the reasons for (potential) downsizing, these firms are likely to be

facing some necessity to downsize now or in the future, or can imagine why they might downsize

in a future crisis. Note that they answered the questions regardless of whether the firm had already

implemented layoffs.

5 Empirical Results

In the explanatory variables, we included the capital size, firm age, limitation for voluntary retire-

ment, and reason for downsizing dummies.6

Through the first-stage regression, we will verify the hypothesis that, within a firm that adopts

the performance-based payment system, wage cuts are less likely to be implemented. Here, the

dummy variable representing whether or not wage cuts are implemented is regressed on a dummy

variable representing whether or not the performance-based payment system is adopted. If the

hypothesis is supported, then the coefficient of the performance-based payment system dummy

variable should be significantly negative.

6The survey also asked about application criteria for and limitations in eligibility for voluntary retirement and early
retirement incentive plans. For example, the categories of age, length of service, position, job type, and department are
potential factors in avoiding voluntary retirement; thus, these factors can also be considered to affect layoff decisions.
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The result of this first stage regression is shown in Table 2. As predicted, the coefficients of

the performance-based payment system dummy are significantly negative. This suggests that the

dummy variable of the performance-based payment system may be an appropriate candidate as the

IV of the wage-cut dummy variable. This result supports Proposition 2, which states that if the

piece rate (b) is sufficiently high, layoffs are preferred to wage cuts.

The Probit and IV-Probit (hereafter, IV) results are shown in Table 3. As predicted, the co-

efficient of the wage-cut dummy variable is positive in the probit obtained without the use of the

instrumental variable method. In contrast, the IV estimate of the wage-cut coefficient, using the

performance-based payment system dummy variable as an IV, was significantly negative. More

concretely, using the most preferable specification, i.e., Column (4), if a firm implements wage

cuts, it will reduce the probability of layoffs by 0.172. In other words, this may suggest that wage

cuts and layoffs are in a mutually alternative relationship, and the result of the estimated causal

relation suggests that the wage cut functions as an effective measure to avert layoffs.

In this study, we obtained a result exactly consistent with the argument of downward rigidity

of wages, in which wage cuts reduce layoffs, and hence, unemployment. That said, the study

successfully explained, from the viewpoint of behavioral economics, the mechanism by which

wage cuts reduce layoffs.

For other coefficients, the greater the capital size and the longer the history of the business, the

less likely that layoffs will be implemented, which sounds like a reasonable result. The reason for

downsizing dummies is insignificant overall.

Concerning the exogeneity of the instrument variable, the introduction of a performance-based

payment system in the past is allowed to correlate with layoffs only through wage cuts. In the

first place, it is unlikely that whether a performance-based payment system was previously intro-

duced or not directly correlates with factors in the error term that determine the current layoff

decision, after each firm’s current situation and original characteristics, such as capital size, firm

age, and rules of voluntary retirement, are controlled for. In addition to this, we also implemented

over-identifying restrictions tests using the two IVs, and confirmed that all the IVs are statistically

exogenous as shown in Table 3.7 We also tested many specifications, but after trying many spec-

7In addition to the fact that each firm has implemented a performance-based payment system, information about
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ifications, found that the negative coefficient of wage cuts with statistical significance does not

change at all in the IV regressions. Thus, we believe that our estimates are very robust. It is true

that the adoption of a performance-based payment system was originally an endogenous choice,

but it is not surprising that we passed the test of over-identifying restrictions: We utilized the result

of past decision on the adoption of a performance-based payment system, and found that it is un-

likely that past choice influences factors that determine the current layoff decision after controlling

for various firms’ current characteristics as well as those fixed over time.

6 Conclusion

In this paper, we have analyzed the optimal combination of wage cuts and layoffs from the view-

point of behavioral economics, using sufficiently wide valuable data in Japan. By conducting an

empirical analysis using the instrumental variable method, we cleared the simultaneous problem

and estimated the impact of wage cuts on implementation of layoffs.

The theoretical model and first stage regression reveal that the more heavily a firm relies on a

performance-based payment system, the less likely it is to impose wage cuts, and the parameter

of wage piece rate employed in the theoretical model can be partially captured by the presence or

absence of a performance-based payment system. In the IV regression, the status of a performance-

based payment system, based on the firm’s past decision and assured to be exogenous, is utilized

as an IV for wage cuts, and the second-stage regression showed that the imposition of wage cuts

significantly reduced layoffs.

This result has important implications for employment practices: As an unexpected side effect

of the haphazard use of a performance-based payment system, layoffs will increase because firms

become less likely to implement wage cuts. This may lead to a high unemployment rate.

the future plan for the payment system can also be obtained from the survey. Thus, a dummy variable that takes the
value of one if the firm is planning to introduce a performance-based payment system is also available as another IV.
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Table 1: Descriptive Statistics

(1) (2) (3)
All Performance Pay=1 Performance Pay=0

Firm Age 60.330 60.415 60.292
(37.644) (41.392) (35.866)

Capital Size (Million Yen) 5746.805 4241.802 6418.290
(55183.413) (14671.411) (65633.987)

Layoff=1 0.036 0.037 0.035
Performance Pay=1 0.309 1.000 0.000
Wage Cut=1 0.011 0.007 0.013
Limitation for Voluntary Retirement=1 0.012 0.017 0.010
Reason for Downsizing Dummies
To Cope with Present Critical Management Adversity 0.185 0.193 0.181
To Cope with Critical Management Adversity Expected in the Future 0.183 0.180 0.184
To Cope with a Present, Temporary Profit Reduction 0.087 0.091 0.085
To Improve Earnings by Focusing on the Company’s Specialty 0.043 0.050 0.040
No Response 0.013 0.024 0.008
Observations 1491 460 1031

Note: Standard deviations are in parentheses. One question concerns the application criteria and limitations regarding
eligibility for voluntary retirement and the early retirement incentive plan. “Limitation for Voluntary Retirement”
takes the value of one if the firm circled at least one of the following categories: age, tenure, position, job type, and
department. For firms that had not yet laid off workers, the question about the reason for downsizing asks about the
main possible reason for the potential downsizing.
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Table 2: First-Stage Regression (Probit)

Dependent Variable: Wage Cut=1 (1) (2)
Performance Pay=1 -0.0069 -0.008

(0.0036) (0.004)
ln(Capital Size (Million Yen))/100 0.037 0.012

(0.056) (0.058)
Firm Age/1000 0.029 0.031

(0.051) (0.050)
Limitation for Voluntary Retirement - 0.019

(0.016)
Reason for Downsizing Dummies
To Cope with Critical Management Adversity Expected in the Future - 0.021

(0.014)
To Cope with a Present, Temporary Profit Reduction - 0.006

(0.012)
To Improve Earnings by Focusing on the Company’s Specialty - -0.003

(0.005)
No Response - 0.004

(0.003)
Foundation Year Dummies Yes Yes
Pseudo-R-squared 0.024 0.048
N 1491 1491

Note: Standard errors clustered at an industry level are reported in parentheses. Marginal effects evaluated at the
mean of the covariates are reported. One question concerns the application criteria for and limitations on eligibility
for voluntary retirement and the early retirement incentive plan. “Limitation for Voluntary Retirement” takes the
value of one if the firm circled at least one of the following categories: age, tenure, position, job type, and
department. The reference group for the downsizing reason dummies is “To Cope with Present Critical Management
Adversity.” For firms that had not yet laid off workers, the question on downsizing asks about the main possible
reason for the potential downsizing.
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Table 3: Layoff Regression (Probit and IV-Probit)

Dependent Variable: Layoff=1 (1) (2) (3) (4)

Method Probit Probit IV-Probit IV-Probit
Wage Cut=1 0.466 0.547 -0.364 -0.172

(0.095) (0.104) (0.059) (0.038)
ln(Capital Size (Million Yen))/100 -0.343 -0.381 -0.551 -0.796

(0.111) (0.113) (0.479) (0.376)
Firm Age/1000 -0.255 -0.303 -0.275 -0.443

(0.181) (0.179) (0.499) (0.486)
Limitation for Voluntary Retirement - -0.198 - -0.363

(0.038) (0.337)
Reason for Downsizing Dummies
To Cope with Critical Management Adversity Expected in the Future - 0.021 - 0.052

(0.010) (0.027)
To Cope with a Present, Temporary Profit Reduction - 0.038 - 0.064

(0.013) (0.042)
To Improve Earnings by Focusing on the Company’s Specialty - 0.002 - 0.021

(0.020) (0.055)
No Response - 0.036 - 0.187

(0.027) (0.199)
Foundation Year Dummies Yes Yes Yes Yes
Pseudo R-squared/ Log Likelihood 0.272 0.303 1108.786 1119.368
N 1491 1491 1491 1491

Tests of Overidentifying Restrictions (H0: All IVs Exogenous)
χ2 - - 0.292 0.131
P-value - - 0.589 0.718

Note: Standard errors clustered at an industry level are reported in parentheses. Marginal effects evaluated at the
mean of the covariates are reported. One question concerns the application criteria and the limitations regarding
eligibility for voluntary retirement and the early retirement incentive plan. “Limitation for Voluntary Retirement”
takes the value of one if the firm circled at least one of the following categories: age, tenure, position, job type, and
department. The degree of introduction of a performance-based payment system is used as an IV for Wage Cut. The
reference group for the reason for downsizing dummies is “To Cope with Present Critical Management Adversity.”
For firms that had not yet laid off workers, the question about the reason for downsizing asks about the main possible
reason for the potential downsizing.
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