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Abstract

This paper discusses an externality associated with the provision of job security. We
consider a matching model of frictional unemployment in which firms can choose between
‘secure’ and ‘risky’ contracts, which differ only by their exogenous layoff rate. The
adoption of secure contracts by one group of firms generates a spillover onto other workers
and firms, the direction of which depends on the returns to scale in the matching function.
Increasing returns generates a negative externality to job security. This can be counteracted
by the provision of unemploymient insurance that is not fully experience rated. © 1998
Elsevier Science B.V. All rights reserved.
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1. Introduction

In the absence of mandated job security, under what conditions will job security
be provided in private employment contracts? Will the private market provide the
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socially desirable level of job security? The answers to such questions are clearly
related to the existence of unemployment, and to the reasons for its existence.

The relationship between unemployment and job security runs in both direc-
tions. The existence of unemployment is a large part of the reason why workers
put a value on job security: The fear of being dismissed would be much reduced if
workers knew that they could quickly and easily find another job. In the other
direction, the widespread provision of job security may influence turnover in the
labor market and thereby affect the level of unemployment.

The interaction between the duration of unemployment and job security may
produce an externality in the labor market that results in too much job security
being provided. The basic idea of this externality is as follows. If the provision of
job security reduces the level of layoffs, then, in steady state, there must also be a
low level of new hires. If an economy with low turnover and high job security is
associated with similar levels of unemployment as one with high turnover and low
job security, then the low level of hiring must also imply a low hiring rate (hires
divided by the stock of unemployment). That is, economies with widespread job
security will tend to be ones where the expected duration of unemployment is
high. In this case, the provision of job security imposes external costs on
unemployed workers. Furthermore, the provision of job security at one group of
firms imposes costs on workers at other firms who may be laid off in the future
and who will be worse off if they face a low probability of rejoining the work
force. '

This externality implies the existence of strategic complementarities between
firms as the provision of job security at some firms creates a demand for job
security at others. This, in turn, implies the possibility of multiple labor-market
equilibria: In a high-turnover equilibrium, workers have a low preference for job
security because the probability of quickly finding a new job is high, whereas in a
low-turnover equilibrium there is a self-fulfilling demand for job security. |

We have previously examined this externality in Hogan and Ragan (1995). That
paper was primarily concerned with worksharing between workers. This is a form
of job security widely used in European countries that takes the form of mutual
insurance between workers as firms adjust to downturns by lowering the average
number of hours worked by each worker rather than reducing the size of the
workforce. In order to focus on the particular issue of hours versus employment
adjustment, we exogenously imposed in the earlier paper the two key features of
the labor market that are required for the job security externality to exist. The first
of these is that workers prefer employment to unemployment so that the desire for
job security depends on the arrival rate of new jobs when unemployed. The second
- is that an increase in the layoff rate must result in an increase in the hiring rate out
of unemployment. h |

Making these features exogenous rather than constructing a full equilibrium
model keeps the intuition very general but it does beg a number of important
questions concerning the interaction between job, security and unemployment.
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First, the positive correlation between the layoff and hiring rates requires that an
increase in the layoff rate does not cause too large an increase in the unemploy-
ment rate. Specifically, any increase in unemployment must be proportionately
smaller than the increase in layoffs. To know whether this assumption makes
sense, one needs to know the underlying cause of the unemployment. Second, any
welfare results in a model involving unemployment are likely to depend on the
reason for its existence. For example, if unemployment exists because of frictions
in the labor market, then any welfare analysis of job security needs to consider the
interaction between job security and those frictions. Finally, it is very difficult in a
non-equilibrium model to examine how behavior would change in response to
changes in government institutions, thus making it difficult to model the effects of
economic policy.

To address these issues, this paper presents a simple model with endogenous
unemployment to further examine the effects of job security on the labor market.
We construct a simple flows-based equilibrium model of the labor market in
which job search generates frictional unemployment. Job security is examined by
considering two alternative types of employment contract that differ only with
respect to the exogenous layoff rates: ‘secure’ contracts have a lower layoff rate
than ‘risky’ contracts. Firms and workers are brought together by an €xogenous
matching function, as in Diamond (1982a), Blanchard and Diamond (1990) and
Pissarides (1990). In this model, the cause of equilibrium unemployment is the
existence of matching frictions that requires a stock of unemployed workers to
produce a flow of new hires. The greater is the average layoff rate, the greater is
the proportion of the workforce that must be unemployed at any one time in order
to generate the greater flow of hires. Whether this increase in unemployment is
proportionately less than or greater than the increase in the layoff rate depends on
the returns to scale in the matching function. If the matching function exhibits
increasing returns to scale, then the layoff and hiring rates are positively correlated
and the job-security externality outlined above is present. With constant or
decreasing returns to scale, it is not.

The equilibrium framework used here makes it possible to consider the
interaction between privately provided job security and government labor-market
“policies. In this paper we consider one particular policy institution—unemployment
insurance. We consider the effect of instituting an unemployment insurance regime
that is fully experience rated, and compare it to one with zero or partial experience
rating. We show that, in the presence of increasing returns to scale in the matching
function, the distortion created by not fully experience-rating unemployment
insurance can be beneficial because it counteracts the market failure of excessive
job security being provided in private labor markets.

The paper is organized as follows. In Section 2 we lay out the basic model;
Section 3 shows the derivation of the equilibrium. In Section 4 we examine the
job-security externality and its relationship to the returns to scale of the matching
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function. Section 5 considers experience rating of unemployment insurance.
Section 6 contains some final remarks. \

2. Layout of the model

2.1. The basic setting
) 9 . .

We use a simple continuous-time, flows-based matching framework similar to
Diamond (1982a). The labor force consists of L infinitely lived workers who are
either employed or unemployed. Similarly, there are N infinitely lived firms, each
having one job slot which is either filled or vacant. Employed workers can be
separated from their jobs according to an exogenous layoff rate. Jobs can be
‘risky’ or ‘secure’, referring to whether the layoff rate is high or low.

Unemployed workers and vacant firms are brought together with a matching
function. The flow of matches is a function of the stocks of unemployment and
vacancies, M(U, V). We impose no conditions on the form of A aside from its
being increasing in both U and V.

Discussions of unemployment often distinguish between frictional and
demand-deficient unemployment, the latter being the amount of unemployment
that would remain if all available vacancies were filled from the current unem-
ployment pool (e.g., Dow and Dicks-Mireaux, 1958). Full employment in a world
of frictions is often defined as occurring when the number of unemployed workers
equals the number of vacancies. In this paper, our focus is on the steady-state
implications of job security, leaving aside the issues of business-cycle dynamics.
Since it is frictions rather than deficient demand that presumably explains the
existence of steady-state unemployment, we simply assume that L = N and hence
U= V. As a result, we can define

m(U) =M(U,U)
If M is increasing in U and V, then m is increasing in U. The condition that

U=V implies that the steady-state arrival rates of workers to firms and firms to
workers have the same value, A: \ :

_m(U)  m(U)
U v

A

2.2. Firms

Each job slot represents a single firm. The model could easily permit multi-slot
firms, but it is the number of slots rather than the number of firms that is
important. Each firm must choose to offer its worker either a risky or a secure
contract. Firms are risk neutral and live forever. Each firm, however, is forced to
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lay off its worker at an €xogenous rate which depends on the type of contract it
uses. Upon laying off its worker, the job slot is vacant and the firm immediately
begins the process of searching for a new worker !,

The layoff rates from risky and secure contracts are I, and [, respectively.
Risky contracts can be thought of as being the natural arrangement, in which a
worker is laid off as soon as his firm is hit by a shock that makes the job slot
unproductive. A secure contract is one in which the firm absorbs some shocks
itself, thus producing a lower layoff rate; that is /> [ . Each worker in a risky
contract will produce «, dollars of output per unit time. In a secure contract the
employer will face an expected cost, ¢, of absorbing some shocks. Accordingly,
s product in a secure contract is @, = a, — c. The basic product, a,, is

- providing security; there is a distribution across firms in ¢ leading to a distribution
across firms in a;, '

Although there may be some firms that benefit by hoarding labor so that ¢ < 0
and thus «, > «_, one would generally expect a, to be less than a,. In that case,
- risky contracts offer a larger combined surplus to the worker and firm, but for a
shorter expected duration. In equilibrium, there will be a critical value & < a,
such that firms will choose risky contracts if and only if a, < &,.

Firms and workers maximize the expected present value of future profits and
wage earnings, respectively. Let II,, be the expected present value of a firm
offering a contract of type i, i € {r, s}, but whose single job slot is vacant, and
ITI.(w,) be the expected present value of the firm when employing a worker at a
wage of w,. Letting r be the exogenous market interest rate, the steady-state
values of IT., and IT(w,) are given by the asset pricing equations:

rHi(Wi) =(ai_wi) +li(17iv_l]i(wi)) (1)
il = MII(w) ~1II,,), i€ {r,s) | (2)

Eq. (1) shows that the flow return to a firm with an occupied job slot is the
surplus produced by the worker plus the expected value per unit of time of the
capital loss that arises when the job slot disappears and the worker is laid off.
Similarly, Eq. (2) states that the flow return to a firm whose job slot is vacant is
~ the expected value of the capital gain that occurs when the slot is matched with a
worker.

! The assumption that firms begin recruiting immediately after laying off workers appears odd, and
is clearly not an accurate description of firm behavior in actual labor markets. One way of interpreting
this is that ‘risky’ and ‘secure refer to whether the firm chooses to have volatile or stable employment
over the business cycle. We wish to examine the longer-term implications of having different amounts
of turnover; the assumption of exogenous layoff rates in different types of contracts allows us to focus
~on the steady state while ignoring business-cycle dynamics,
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2.3. Workers

Unemployed workers receive a utility flow of 8 which can be interpreted as an
unemployment benefit or the dollar value of leisure. Let W, be the expected
present value of being unemployed when the market wages are w, and w, in risky
and secure contracts, respectively, and let W;(w,) be the expected present value of
being employed at a wage w, in a contract of type i. These value functions are
then given by | |

W () =+ (W, = W(w,)) | (3)
W, =B+ YMW,(w,) — W)+ (1—y)NW(w,) —W,), ie{r,s)
(4

where y is the proportion of firms offering risky contracts.
2.4. Wage determination

Assume that a, exceeds S so that all job slots provide more value to society
when filled than when vacant. Each newly matched pair of a worker and firm then
has a surplus to divide. Let w, be the maximum wage that a firm would be
prepared to pay in a risky contract if future matches result in the market wage of
W, that is, w, is the wage that gives all the surplus to the worker:

Hr(wr) = HI'V | (5)

Similarly, define w, as the lowest wage that a worker would accept in a risky
contract:

W,(w,).= W, (6)

If there were only one type of contract available (in which case all firms would
be identical), this model would be identical to that of Diamond (1982a). Diamond
assumes that the market wage results from a (modified) Nash bargain to split the
rent:

w,= 8%, + (1— 8)w,, 6 € [0,1] 7)

where 6 is a measure of the bargaining power of workers.

Here, the model is complicated slightly by the availability of two contract
types. Since firms differ according to their value of a, the total surplus available
in secure contracts is firm-specific. We assume that at firms offering risky
contracts the wage is set by the bargain described by Eq. (7). At firms offering
- secure contracts, the firm offers a wage, w,, that gives the worker the same
expected utility as he would have received earning w, in a risky contract. That is,
w;, is determined by the bargain, and then w, is given by

W(ws) = W(w,) . (8)
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There are other ways of -modelling the bargain but this keeps the model closest
in spirit to the familiar one by Diamond and thus brings out more clearly- the
source of the results. Also, the assumption that bargaining is over the surplus
obtainable in risky contracts is in keeping with the idea that risky contracts are the
natural arrangement with a, being the residual net of the costs of providing
security. For-instance, it is reasonable to imagine that the productivity of workers
is much more readily observable than is the expected cost of providing security to
a firm facing random shocks. If @, is observable while the cost of providing
security is private information to the firm, then bargaining can only be over risky
contracts. In any event, the basic intuition about the relationship between the
returns to scale in matching and externalities in the provision of job security is not
sensitive to the precise form: of the bargain as long as it is efficient.

3. Labor market equilibrium
 .3.1. The firm’s contract choice

The choice variable that characterizes the equilibrium in this model is the type
of contract chosen by each firm. Standard manipulation of Eqs. (1)—(8) produces

the following value functions for a firm offering risky and secure contracts,
respectively:

1-6)(r+A
i ny = D (g,
rlifs(ws)= r+a o(r+A)

ey C O L Al%F)

Each firm will select thé contract type that gives it the highest éxpected present
value of profit. Since II(w,) is increasing in a, there is a critical point,
&; = &(A), at which IT(w,) = IT(w,).

o ~r+g+A
a,(A) = vm(ar—ﬂ) fﬁ | (9)

Since &,(A) is the point of indifference for firms, any firm with a, < &,(A) will
choose to offer risky contracts. Let the distribution across firms in «; be described
by the distribution function F. The proportion of firms offering risky contracts, vy,
is then F(@&,) and we can define the function

v(A) =F(&,(7))

Note that &, depends positively on the arrival rate of new matches: The greater
is A, the lower is the expected duration of unemployment or vacancy and so the
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o, =10,000

o,,~U[9000,9450]

Fig. 1. Decreasing returns to scale.

lower is the cost of using contracts with a high layoff rate. y is then a
non-decreasing function of A. This relationship between A and vy is shown as the
solid line in Figs. 1 and 2.

3.2. Determination of the arrival rate

Now consider the determination of the arrival rate, A. For any single measure-
- zero firm, A is given. For the economy as a whole, however, A is a function of the
proportion of firms using risky contracts, A = A(y). The link is as follows. The
greater is vy, the greater is the average layoff rate, [:

I(y) =7yl +(1-7v)l

The average layoff rate in turn determines the level of‘ unemployment. In steady
state, the flow of new matches must equal the flow of layoffs,

{y)(L=-U)=m(U)

So the greater is the average rate of layoff, the greater must be the level of
unemployment to generate the required steady-state flow of new matches:

o (L-U)lI(y)
o " 1(y) +mU)
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Characterisation of the Equilibria and the Social Optimum in Figure 2 |
| | Unemployment: | Unemp. Welfare
7’ Dype A E[duration] Rate Q)
y=0.00 | _ Stable 3.00 | 40months | 4.0% | 177,120
: Equilibrium _

y=0.08 | Umswble | 55 | 53¢ onths | 4.4% | 177.836
Equilibrium :

y=0.86 Stable 557 | 22months | 7.4% | 183,634

Equilibrium
y=1.00 Social 588 | 20months | 7.8% | 184,323
Optimum

Fig. 2. Increasing returns to scale.

Finally, the level of unemployment determines the arrival rate. The sign of the
relationship between U and A depends on the returns to scale in the matching
- function. Recall that A =m(U) / U so that

IA(y) _ m(U)U-m(U) U

dy

U2

By

oU
=m(U) 5 (= 1)
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where & is the elasticity of matches with respect to unemployment. If this
elasticity is everywhere less than 1 (i.e., there is decreasing returns to scale in
matching), then the increase in matches is proportionately smaller than the
increase in unemployment causing it, and A is a decreasing function of y. With
increasing returns, A is an increasing function of y. These two possibilities are
illustrated by the dotted lines in Figs. 1 and 2, respectively. '

3.3. Eqdilibrium

An equilibrium occurs where the two functions v(A) and A(y) intersect — that
is, where the proportion of firms choosing risky contracts generates an arrival rate
of new matches that reinforces those contract choices for those firms. Formally, an
equilibrium is a value of y, ¥ *, such that |

(M) =7v"
Clearly, as illustrated in Fig. 1, if there is decreasing or constant returns to scale so
that A is non-increasing in vy, then there must be a unique equilibrium. In contrast,
when there is increasing returns to scale and hence A is increasing in 7, then the
choice of contract at one firm is a strategic complement to the choice of the other
firms. In this case there may be multiple equilibria.

This possibility is illustrated in Fig. 2 for an example where there are two stable
equilibria and one unstable equilibrium. The accompanying table gives the equilib-
rium values of the unemployment rate and the expected duration of unemployment
for the numerical example used to generate this graph. These values illustrate the
role played by increasing returns. As the proportion of firms using risky contracts

rises, so does the level of unemployment and vacancies needed to generate the
~ increased level of steady-state hires in a market with more turnover. With
incréasing returns, however, this increase in the unemployment rate is associated
with a decrease in the expected duration of unemployment as the flow of new
matches increases by a greater proportion than the stock of unemployed workers.

There are many search models in which increasing returns to scale in matching
can lead to multiple equilibria. The key property of increasing returns is that it
generates a positive relationship between the inputs to the matching function
(unemployment and vacancies) and the arrival rate of new matches to unemployed
workers. This is not sufficient, however, to generate the strategic complementarity
that is the source of multiple equilibria. For instance, in Diamond (1982a) where
firms and workers make no decisions regarding the acceptance of a job match or
the type of contract, the retirns to scale of the matching function has no qualitative
effect on the results. |

In order for increasing returns in matching to lead to a strategic complementar-
ity, there needs to be a behavioral response generating a positive feedback from
the arrival rate to the matching-function inputs. In the model of Diamond (1982b)
of matching in a barter economy, for instance, a greater arrival rate of trading
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opportunities induces more traders to enter the market to search for those
opportunities. Alternatively, as in Howitt and McAfee (1987), the positive feed-
back can be that a greater arrival rate induces searchers to search more intensively.

In the present model, the source of the positive feedback is quite different,
Here, it is the choice by firms of either risky or secure contracts that affects the
average layoff rate and hence the level of unemployment. If firms were con-
strained to choose only risky contracts (in which case the term ‘risky’ would lose
its meaning), there would be no relationship between the arrival rate and the
average layoff rate. In short, the possibility of multiple equilibria in the presence
of increasing returns does not simply arise from the use of the search /matching
framework — it results within that framework from the decision that firms must
make about the provision of job security. |

4. Welfare

The relationship between the average layoff rate and the arrival rate of new
matches describes the job-security externality that is the focus of this paper. Firms
face a trade-off between the high profits earned while matched in a risky contract
and the greater expected duration of periods with zero profits while unmatched.
The arrival rate of matches to vacant firms and unemployed workers determines
this expected duration of vacancy. Any action by one firm that lowers the arrival
rate then imposes a cost on other firms. It also imposes an external cost on the
workers at those firms by raising the expected duration of unemployment.
Similarly, an action that increases the arrival rate provides an external benefit.

This externality is seen in the value functions by the fact that the contract
choice of any firm affects the value functions of other firms and of employed and
unemployed workers through the effect of that choice on A. To consider the
aggregate welfare effects of the amount of job security in the economy, however,
it is not enough to note that all value functions are increasing in A: We must also
take account of the fact that the proportion of workers and firms who are
unmatched increases when there is an increase in the proportion of firms using
risky contracts.

Consider an economy in which there is a critical value a, such that firms offer
risky contracts if and only if a; < aj,. Let (¢, a,) denote the flow of welfare at
time ¢. It is the sum of the flow of output by employed workers and the flow of
utility to unemployed workers, expressed as a per worker average,

0(6.) =B+ [“n(t, a)(a, - B)dF(a,)

tfrta)a=par@)
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where n(t, a,) is the fraction of job slots filled at time ¢ at firms whose
secure-contract productivity is «,. In steady state, there will be a single value for
n(t, a;) at firms offering risky contracts and another value at those offering secure
contracts.

Total social welfare, (2(@,), is the present value of all future welfare flows:’

(g, = f:n(t, @,)e " dr )

Let @’ be the value of @, that maximizes total social welfare. [f a; = a,
then the free-market steady-state equilibrium is also a welfare maximum. If
a, > &, then too few firms are choosing risky contracts relative to what is
socially optimal. In this case, it is possible to increase welfare by providing an
incentive to firms on the margin to switch from secure to risky contracts.
Similarly, if @* < &, the free market produces too little job security. All three of
these cases can occur, depending on the returns to scale in the matching function:

Theorem 1. If the matching function is everywhere characterized by constant
returns to scale then the free market will provide the optimal amount of job
security in steady state. If it is everywhere characterized by decreasing (increas-
ing) returns to scale, then the free market will provide too little (too much) job
security.

Proof. . Given in Appendix A.

The intuition behind this result is that, when there is constant returns to scale, A
is exogenous and so there is no effect on other workers or firms from the decision
at one firm to switch from risky to secure contracts, and so private decisions can
achieve the optimal outcome. When those decisions do affect A, however, as with
either increasing or decreasing returns, then private agents will not take into
account the positive or negative externality onto other workers and firms, and the
private market will produce too much or too little job security, respectively.

5. Unemployment insurance

The analysis of the previous section shows that in the presence of non-constant
returns to scale in the matching function there is a market failure, suggesting a
potential role for government policy. In this section, we consider one possible
policy intervention in the labor market — the provision of unemployment
insurance (UI). o
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5.1. The effect of Ul on the provision of job security

Let the dollar flow to unemployed workers be B =B+ b, where B is a base
dollar value of leisure and b is an additional monetary unemployment benefit. To
finance this benefit, the government will levy a premium flow of p,(b) on
employment in contracts of type i.

We assume that the UI system is fully funded and actuarially fair. This implies
that the two premia are such that the expected present value of payments by any
worker while employed in the current contract equals the expected present value
of benefits received in the subsequent spell of unemployment.

Let P; be the expected present value of premium payments made by a worker
in the current spell of employment, and B the expected present value of benefits
received in the next spell of unemployment. The flow of payments is discounted
by both the interest rate, r, and the arrival rate of layoffs from the current contract,
l;. Therefore,

1
i—r+l,-pi

Similarly, the expected discounted value of benefits received at the start of any
unemployment spell is b/(r + A). If the next such spell commences at time ¢,
then the present value at time 0 for a currently employed worker is

- I,
-rt _I‘t — !
r+/\/oe (Le™t)de (r+)\)(r+l,-)b

To be actuarially fair, P(b) = B, giving,

[
(b)) = ——b
Pi(b) r+ A
The UI premium reduces the surplus available to be split between the worker and
the firm. This can be interpreted as simply reducing the worker’s productivity in a
contract of type i to «;—p/(b). Eq. (9) which describes the optimal contract
choice of a single firm then has to be modified to

. r+l.+ A — —
as()\)=m(ar—lﬂr(b)—B—b)+Ps(b)+B+b (12)

r+l.+A

SrriealaB)+B ()

Eq. (13) is identical to Eq. (9); That is, a fully funded, actuarially fair UI system
has no effect at all on firms’ decisions to offer risky or secure contracts.
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Note that p,(b) > p(b). Since workers in risky contracts are more likely to be
laid off, the premium in those contracts needs to be greater to be able to fund (on
average) the subsequent spell of unemployment. These actuarially fair premia are
what the UI system would converge to if premia were experience rated. Many
real-world UI systems, however, have zero or only partial experience rating. That
is, although the premia are sufficient to fund the benefits in aggregate, there is an
implicit cross-subsidy from firms with secure employment to firms with high
layoff rates, such as those in highly cyclical industries. '

Partial experience rating can be thought of as an implicit subsidy, s, that
reduces the Ul premium in risky contracts and is funded by an implicit tax £(s)
that raises the Ul premium in secure contracts. Thus,

lI' lS
p(b) = 0 p(b) = ——b+1(s)
r

A r+ A
Putting these expressions into Eq. (12), the critical value, a,, is shown to be:
R r+l.+A — —
as(A) = m(ar_ﬁ+S) +B+t(S)

Since s and (s) are both positive, it is clear that a UI system that is not fully
experience rated raises the critical value &, and thus has the effect of inducing
firms near the margin to switch from secure to risky contracts.

3.2. The desirability of experience-rated Ul

A widespread view of unemployment insurance is that full experience rating is
desirable on efficiency grounds. For example, Feldstein (1978) states in the US
context that:

.. our current Ul program does impose an efficiency loss by distorting the
behavior of firms to lay off too many workers when demand falls rather than
cutting prices or building inventories. (p. 844)

Underlying Feldstein’s view is clearly the suggestion that in the absence of the Ul
system firms would be conducting the optimal amount of layoffs. In this case,
since there is no underlying market failure, a non-distorting (fully experience
rated) Ul system is appropriate. |

There is also a view that the cross-subsidies present in a system of only partial
experience rating may be responsible for greater unemployment than would exist
with full experience rating. Topel (1983), for example, when studying data on
individuals across several US states, finds that the Ul subsidy accounts for more
than a quarter of all layoffs in his sample. Broadly similar results are reported by
Brechling (1981). There is a clear suggestion that by moving toward a fully
experience-rated UI system, the amount of unemployment would be reduced.
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The model developed here corresponds very closely with these views. Relative
to a UI system with full experience rating, partial experience rating subsidizes the
use of risky contracts and thus leads more firms to choose them. This increases the
average layoff rate in the economy and raises the amount of steady-state unem-
ployment.

Whether partial experience rating is desirable on efficiency grounds, however,
depends on the underlying market failure (if any) in. the economy. In the case
where there is constant returns to scale in matching, there is no job-security
externality and thus the private market generates the optimal layoff rate. Full
experience rating is then desirable because it does not distort firms’ decisions
regarding layoff; this case corresponds to Feldstein’s view. :

Topel (1983), on the other hand, raises a different possibility:

.. under circumstances where labor turnover may be viewed as a public
good..., firms (and workers) will undervalue separations and so complete
experience rating of UI may inefficiently discourage permanent layoffs. (p.
555)

Such a situation in which turnover is a public good arises in our model when there
is increasing returns in the matching process and hence, as shown by Theorem 1,
the private market provides too much job security. In this case, zero or partial
experience rating would be desirable because it would work to offset the external-
ity. ..
The distinction raised by Topel between temporary and permanent layoffs is
important here. Temporary layoffs are those where the workers expect to be
recalled to the same firm, as would be the case, for example, in many seasonal
jobs. In contrast, workers who are permanently laid off do not expect to return to
the same firm. Though the temporary—permanent distinction is not mentioned in
our model, the layoffs should be interpreted as permanent layoffs. After being laid
off, workers begin the process of searching for new jobs; also, after laying off a
worker, the firm begins searching for a new worker. The permanence of the
layoffs in our model is central to the nature of the job-security externality: The
reason why (in the presence of increasing returns) the adoption of a risky contract
by one firm generates benefits for unemployed workers is that it increases the
hiring rate out of unemployment. But this would not be the case if layoffs were
temporary, because then the job slot vacated by the laid-off worker would not
really be vacant in the sense that it would not lead to new hiring by the firm.
The policy conclusions coming from this model must therefore be tempered
with this permanent—temporary distinction. If all layoffs are permanent, then the
presence of the job-security externality provides a role for welfare-improving
policy based on partial experience rating of the Ul system. If layoffs are
temporary, however, then full experience rating is likely to be optimal since there
would be no externality associated with the provision of job security.
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6. Discussion

In Hogan and Ragan (1995), we considered a negative externality to the
provision of job security. The model in that paper simply assumed the existence of
unemployment. For the results to hold, two things about that unemployment
needed to be true: that workers considered unemployment less desirable than
employment; and that the relationship between the layoff and unemployment rates
are such that an increase in the layoff rate implies an increase in the hiring rate.
The first of these seems self-evident; and we showed in the earlier paper that the
second is at least consistent with cross-section data comparing a number of OECD
economies. ,

The current paper has re-examined the issue of a job-security externality by
modelling a possible micro-foundation for the unemployment. The first of the two
requirements is generated by the search model of frictional unemployment.
Unemployment results from the time delay in matching workers to firms through
the matching function. The time delay also implies that workers and firms who are
matched have an incentive to agree to a contract rather than wait for a new match.
The resulting bargain generates the employment rent for workers. The second
requirement — -the positive correlation between the layoff and hiring rates —
does not follow automatically from the model, but rather depends on the returns to
scale in the matching function. If there are increasing returns to scale, then there is
a negative externality to job security with the result that too much will be provided
in a free-market equilibrium. With decreasing returns to scale, however, the
externality is positive, and too little job security will be provided.

Theoretical reasoning suggests that there should be increasing returns to scale
in labor-market matching functions (e.g., Hall, 1989). There is certainly no
theoretical or empirical basis for considering decreasing returns to scale. The
theoretical argument in favor of increasing returns is the following: If one were to
replicate an economy but not allow the unemployed workers in one economy to
match with vacant firms in the other, one would observe constant returns to scale;
any amount of cross matching would then produce increasing returns. Although a
number of empirical studies (e.g., Blanchard and Diamond, 1990) have found little
empirical evidence to support this strong theoretical presumption of increasing
returns, other authors have suggested reasons why there may be a downward bias
in empirical estimates of the returns to scale in matching (e. g. Hall, 1989; Burdett
et al., 1994; Baker et al., 1996).

One should not, however, put too much emphasis on the characteristics of the
matching function as a means of identifying whether there exists a negative
externality to job security. The exogenous matching function is, after all, only one
way of modelling the bringing together of workers and firms in a world of
frictional unemployment. The key relationship, more generally, is between the
separation rate and the hiring rate in the labor market. If the reduction in the
separation rate which accompanies the increased provision of job security leads to
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a reduction in the hiring rate, then job security generates a negative externality.
Ultimately, it is an empirical question whether this relationship exists.
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Appendix A

The following lemma, which is obvious and hence stated without proof, will be
useful in the proof of Theorem 1.

Lemma 1. Let x be differentiable function of t. If
(1) x(0) =0, and
(2) () > 0 whenever x(¢) = 0,
then
x(1)>0 Vre (0, x)
Proof of Theorem I. From Egs. (10) and (11) in the text we have,

0() = [ B+ [“n(e, ) (e, ) ar(a)

+/_n(t, as)(as—ﬁ)dF(as) e~ ds

A marginal change in a; has two effects on welfare: it changes the output per
worker and the employment rate at the marginal firms; and it changes the time
path of A by changing the average layoff rate /. We can then write,

) N af2 9l
—_— + —_———
dag  Oar, , 0l da

Cdnsider first the case of constant returns to scale. In this case, the arrival rate
A is constant and so 342/3] = 0. The employment functions n(t, a,) are given by
the differential equation:

at, a) = '-—lin(t, a;) + A(1 = n(t, as)) = n(t, a,)

A .
= (n(o’ as) -

A
—(l,-+,\)t+ _— Al
I+ X )e I+ A (A1)
where I, =1 if o < o, and [, = [ otherwise.

{
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We therefdre have
0{2 af?

dw, oa,

= _/:O(n(t’ as)(ar - ﬁ)f( C—ts) o n(t’ as)(as - B) df( as))e—”dt

_ (m(o’ as) +/\')f(as) a,—f _ a;— B
B r r+l+A  r+l +A

where f(a,) is the density of F(@,). Note that the term in parentheses is
decreasing in @, so {2(@,) is clearly quasi-concave. The optimum is then given
by

(a r+l,+A

=0 = a5 = a.—B)+B=a A2
da, S oor+l+A EEYEY B)+B=4, (A2)
That is, with constant returns to scale, the free-market level of job security in
steady state also maximizes social welfare.

Now consider the case of decreasing or increasing returns to scale. Consider an
economy that is at steady state at the free-market level, @, = & so that, from Eq.
(A2),

a(2

o

80(&,) a2(a,) ol

= O = =
o, ol om,

S

!

We want to show that 32(&,)/0a, <0 if there are everywhere decreasing
returns and 302(&,)/da@, > O if there are everywhere increasing returns. Now,

l=F(&s)lr+(1—F(&S))lS => % =f(a,)(l,—1)>0

S

and

() &, on
i) —f(f M) (- p)ar(a)

+[ a"(t (a ~ B)dF(a,)|e " dt

To show that Bﬂ(as) /oo, <, ,>0 with decreasing and increasing returns,
respectively, it is then sufficient to prove the following lemma.

Lemma 2. If the matching function has everywhere decreasing (increasing)
returns to scale, then

on(t, a,)

. <0(>0) Vre(0,)
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Proof..

From Lemma 1, it is sufficient to show two conditions:

- on(0,a
(1) (“al—)— =0

on(t,a,) an(t,a,)
(2) T <0(>0) if e - 0V te (0,)

Let A(z,1) and u(t, 1) be the time paths of A and the aggregate unemployment
rate, u, respectively. Note that A(t, [) is fully determined by wu(z, 1),

- m(u(t,1)L)
Mt l) = u(t, 1)L
and that
(e, 1) =11 —u(t,1)) = A(t, Du(t, 1) (A3)

At time t = O when [ is first changed, the employment and unemployment rates
are not affected instantaneously, so

an(0, a,)
———— =0 Ve, (A4)
al
and
du(0, 1
(al ) = () (A5)

and Eq. (A3) implies that
w(nl) (s

Y = Y >0 | (A6)
Lemma 1 then implies that
du(t, 1)
Y >0Vre (0,) (A7)
Now
oA A
- 2 (e(U) = 1) (A8)

where &(U) is the elasticity of matches with respect to unemployment at U.
Decreasing returns to scale in matching implies that £(U) <1 YU, and increasing
returns implies that e(U) > 1 YU. Egs. (A7) and (A8) then imply that
0A(t, 1) {< 0 Vre (0,) ifdecreasing returns
dl

>0 Vre(0,) if increasing returns (A9)
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Eq. (A4) gives the first condition. Taking the derivative of Eq. (A1) with
respect to [ and using Eq. (A9) then gives the second conditon. [J
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