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Trade and Labour Rents: An Analysis of the Recent OECD Wage Inequality
and Unemployment Experience

by
Paul Oslington

Abstract

There has been much discussion of increased wage dispersion and unemployment across the
OECD over the last two decades. This paper suggests an explanation of these trends based on
the effect of international trade on labour rents extracted as a result of the existence of hiring
and firing costs. Unlike the standard Stolper-Samuelson trade explanation of the trends it can
account for rising relative skilled wages at the same time as rising skilled labour intensity of
production, and unskilled unemployment. Considering differences in labour market institutions,
the model is also able to shed some light on the differences between US and European
experiences over the period.
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1 Introduction

An issue which has rightly been absorbing the attention of economists has been the increasein
earnings dispersion across the OECD over the past two decades. In many OECD countries
there has aso been high and rising unemployment. Apart from general humanitarian, fairness
and social cohesion issues, the developments directly concern economists because of the
shadow they cast over trade and immigration policy. The facts and concerns have been
documented by Wood (1994), Freeman and Katz (1995), Richardson (1995), Krugman (1995),
Leamer (1996a,1996b), Lawrence (1996), Rodrick (1997) and many others.

This paper isa contribution to better understanding the causes of the changes in wage dispersion
and unemployment across the OECD*. An dternative to the Stolper-Samuelson trade
explanation will be offered, where trade impacts |abour rents, with genera equilibrium feedback
effects on the alocation of resources and employment. Some previously puzzling features of
the developments can then be understood, as can the variation in the effects of the common

trade changes in different parts of the OECD.

Before considering the model in the next section, it will be helpful to discuss the Stolper-
Samuel son trade explanation of these developments, and some of its problems. It has been
argued (most strongly by Wood 1994,1995) that the growth of low skill intensive
manufacturing in developing countries has increased the world supply of unskilled labour
intensive manufactured products these products and lowered their relative price on world
markets’. In a standard competitive full employment model of a small trading economy, with
skilled and unskilled labour the factors of production, the Stol per-Samuel son theorem says this

world price change will increase skilled wages and reduce unskilled wages.

Initially the doubts about the Stolper-Samuel son explanation were that evidence of changein
relative world prices was only weak. The early empirical studiesfailed to find large changesin
relative prices (Laurence and Slaughter 1993, Sachs and Shatz 1994), but more recent work

has identified significant declines in the relative world prices of goods which use unskilled

1| take the central fact to be explained as increased dispersion of wages. Other writers have considered particular
manifestations of thisincreased dispersion, for instance high/school college wage premiums, unskilled vs skilled
wages, production vs nonproduction wages.

2 A trade based explanation is also suggested by the increase in low skill intensive imports (for instance Borjas,
Freeman and Katz 1992, Wood 1994 1995) but the interpretation of such quantity evidencein relation to price
evidence has been the subject of much debate among labour economists and trade economists.



labour relatively intensively (Sachs and Shatz 1996, Leamer 1996a 1996b). Sachs and Shatz
(1996p238), based on a more comprehensive study than their earlier paper and an assessment
of other subsequent studies, are now emphatic about the relative world price changes, stating
“relative value-added prices of low-skilled intensive products have in fact declined markedly
during the period 1979-1990 ...[and this] has continued during 1990-1995". This doubt now

seems resolved.

There are till two unresolved problems with the Stol per-Samuel son trade explanation of the
trends. Firstly, the model from which the theorem comes is a full employment model, so it
cannot simultaneoudly explain the wage and unemployment changes. It can be shown that the
Stol per-Samuel son result carries over to amodel with minimum wage unemployment and the
minimum wage model has begun to be applied to the issue by Krugman (1995) and Davis
(1998a) so this problem appears resolvable. The second, more serious problem is that the
Stol per-Samuel son effect on relative wages brings with it with a change in the factor intensity
of production, so that al industries should become more unskilled labour intensive. The
empirical evidence (for instance Krugman and Lawrence 1994, Lawrence 1996) is sharply
inconsistent with thisimplication of explanation, showing little change in factor intensity or a

change in the opposite direction.

These unresolved problems with the Stolper-Samuelson have contributed to trade based
explanations losing ground to explanations based on technologica change (e.g. Berman, Bound
and Griliches 1994; Berman, Bound and Machin 1997), failures of education systems (Nickell
and Bell 1996), lack of incentives for human capital formation (Heckman, Lochner and Taber
1998), ingtitutional changes (Fortin and Lemieux 1997), the increasingly tournament character
of labour markets (Frank and Cook 1995) and the collapse of social norms (Atkinson 1997).

However, al trade based explanation should not be dismissed because there are problems with
the smple Stolper-Samuel son version. An aternative trade based explanation working through
changesin labour rents based can deal with the problem of explaining wage and unemployment
changes together, and is consistent with the lack of change in the factor intensity of production.

Despite mounting empirical evidence that such labour rents are large (most recently



Blanchflower, Oswald and Sanfrey 1996) the link between trade and labour rents has not been
fully explored®.

2 Main Features of the Model

The modé is of an open economy with two traded goods sectors, facing given world prices.
A single period will considered®. The primary sector produces a good using labour X and
capital K according to a concave and linearly homogenous production function F(X,K) while
the secondary sector good uses labour x and capital k according to the concave and linearly
homogenous function f(x,k). For smplicity the two sectors will be represented by single profit
maximising firms, and the firms may make positive profits. The interaction of firmsin product

markets is not central to the argument, and no further restrictive assumptions will be made.

The labour market interactions, though are crucial. There will be assumed to be an economy
wide wage floor set at alevel R, which captures the effect of minimum wage laws, the socia
welfare payments and so forth. 1t is assumed that a part of the endowment of N workers are
unemployed, denoted U, and so new workers are available to both primary and secondary sector

firms at awage of R.

All labour employed in the primary and secondary sectors is identical, thus abstracting from
issues of generaised skill coming from national education and training systems or human capital
investments by workers; issues which have been considered by other researchers. The crucia
feature of the model is the existence of hiring and firing costsin the primary sector which give

incumbent primary sector workers some market power, allowing them to force their wage W

3 There are two papers which examine links between trade and labour rents, but in different ways to the present paper.
Borjas and Ramey (1994) present empirical evidence of a link between the trade deficit in durable goods and
inequality, arguing that increasing foreign competition in durable goods depressed the previously high rents earned
by unskilled workers employed in durable goods industries, and that this has significantly increased overall wage
dispersion. The explanation in terms of labour rents offered in the present paper is somewhat different. Bhagwati
and Dehegjia (1997) present a model where increasing foreign competition in autos and steel can depress rents
obtained by unskilled union membersin these industries, where the effects depend on the extent to which theincrease
in foreign competition is foreseen, and the behaviour of the union.

* The ideal would be to construct a dynamic general equilibrium, with a stochastic price process along the lines of
Bentolila and Bertola (1990) or Bertola (1990). However these existing models are partial equilibrium with a
fixed wage, and departing from these assumptionsin adynamic stochastic setting has thus far proved intractable.
In arecent survey of dynamic labour demand models Hamermesh and Pfann (1996 p1270) comment that a
departure from the assumption of given product and factor prices leads to "substantial complications', and thus far
no papers have managed to endogenise the wage. In the PhD thesis chapter on which this paper is based thereis
further discussion of dynamic issues, but little can be added to the argument of the present paper through the fully
dynamic stochastic specification.



above the value of their marginal product®. Firing one of the X, incumbent primary sector
workers costs a constant amount f while hiring an additional primary sector worker costs h,
both in discounted present value terms. Voluntary quits and retirements are not considered in
the model. Costs of firing include the firing procedure itself, as well as any termination
payments or litigation, while hiring costs include advertising and selection, outlays on firm
specific training, and lost output while anew worker learns about the firms operations. It isthe
large training element of the adjustment costs and the empirical association between skill and
adjustment costs which will support the identification of primary sector workers as skilled

workers later in the paper®.

Capital, with endowment denoted V, is fully employed and receives a return r.  For
convenience this other factor of production is referred to as capita but may be any
intersectorally mobile factor not subject to hiring and firing costs and for which the reservation

wage does not bind.

3 Employment and Wage Setting in the Primary Sector

The most important feature of the model, the behaviour of primary sector firms and incumbent
workers, will now be examined in detail. Their interaction isin two stages; first the wage is
negotiated by the firm and workers, and secondly the firm chooses employment to maximise
profit, given the wage negotiated at the first stage. Asisthe case with all such problems, they
are solved backwards, initially considering the firm's profit maximising employment choice for
a given level of wages and then considering wage negotiations in the light of the parties

knowledge of the responses of employment to wages'.

® The potential for incumbent workers to extract rents from hiring and firing costs was pointed out Lindbeck and
Snower (1988), who used it to explain hysteresis in unemployment, a variety of other macroeconomic
phenomena. The specification of the primary sector wage/femployment bargaining in this paper is based on their
work.

® There has been a limited amount of empirical work on the size and form of hiring and firing costs, beginning
with Oi (1962), and summarised by Nickell (1986) and Hamermesh and Pfann (1996). The evidence suggests
they arelarge, vary greatly between industries, and are higher for skilled workers. The form is contentious, but
the linear form adopted for this paper has stronger empirical support than the quadratic form often used in the
dynamic labour demand literature.

" Thistwo stage process is the same as the monopoly union process in the labour economics literature. The trade
union bargaining models embodying this monopoly union process are open to the criticism that the outcomeis Pareto
dominated by an the outcome of an alternative process where the firm and unions bargain jointly over employment
and wages. This criticism has less force for the present model because the bargaining is between the firm and
individual worker, and employment of an individua is less divisible, and thus less easy to bargain over, than
employment of alarge number of union members.



The competitively determined rental price of capital cannot be influenced by firms or workers
and will be taken as given throughout the discussion of primary sector employment and wage
setting in this section. It will of course be determined in the full general equilibrium model of

the economy described in the next section.

The primary sector firm's profit maximisation problem for a given goods price p, wage W, rental

price of capital r, and incumbent workforce X, is:

(1) Max p=pF(X,K) -W X, - RIX—Xq] - K1 i-h[X=X]if X>Xoy1i-f[Xe-X] if
X, K X<Xoy

This isaproblem of choosing employment X and capital usage K to maximise profit, which is
the value of output p F(X, K), lessincumbent wages W X,, less wages of additiona workers
hired at R, less capital paymentsK r, lessthe bracketed costs of hiring and firing which are
the unit costs h and f, multiplied by number of workers hired or fired. Conditions for a

maximum are:

2 pFMX,K) - R i-hif X>Xoy i +fif X<Xoy = 0
B pFCGK)-T =0

These will form part of the equilibrium conditions of the full genera equilibrium model in the

next section, but are needed for bargaining over wages, which will now be considered.

It is assumed that workers act individually to maximise their expected wage, knowing that the
firm will choose employment to maximise profits’. Each worker is identical and knows the
parameters of the problem, is of negligible size and negotiates one at atime in arandom order
with the firm. Under these assumptions there is no interdependence between the individual

workers actions, so we can consider how a representative worker negotiates with the firm.

How will arepresentative worker seeking to maximise their expected wage behave at the wage
bargaining table? If the worker sets a wage above the level where the firm fires, They can
expect to be fired because they are the worker with whom the firm is currently negotiating. The

8 In contrast to many union bargaining models, there is no need for an arbitrary assumption of union monopoly
power in the labour market. 1nthe hiring and firing cost model any market power that workers posses is explained
within arational individual agent framework.



firm can credibly make this threat because costs of firing are the same regardless of the
particular worker fired. For the representative worker, then, maximising their expected wage

is equivalent to setting their wage as high as possible without inducing the firm to fire aworker.

How high can the wage be pushed? This depends on the firm's employment responses, which

trandate into a set of constraints on wage setting:
Any worker always has the option of the reservation wage, so will never set it below this:
(4 W3 R

A worker must ensure that it is profitable for the firm to continue to employ them, and thiswill
be so if the wageisnot set above the value of marginal product plusfiring costs. Thisisthe

retention constraint on wage setting and requires:
5) W E£pF(XK) +f

A worker must also ensure it is not in the firms interest to replace them with an unemployed
worker, so the wage cannot be set above the reservation wage plus the sum of hiring and firing

costs. Thisisthe hiring constraint and requires:
6) W ER+f+h

Whichever of the above constraints (4)-(6) binds determines how high the wage can be pushed
and defines the potential rents’. The other issue is how much of these rents the worker can
extract, and in this paper it will be assumed that incumbent primary sector workers are able to
capture all the potential rents associated with the hiring and firing costs. If they are only able
to extract part of the rents then the nature of the results will not change, and an additional

parameter representing the division between firms and workers could be introduced.

Most economistsintuition is that the individual worker is at a distinct disadvantage in bargaining

and will only gain asmall proportion of any rents from the employment relationship. This need

® The worker might also be concerned about being replaced by a unit of capital, and must ensurethat W £ r p Fy
X,K) pFc(X,K) + f sothatitisnotinthefirmsinterest to replace aworker with aunit of capital. In
equilibrium, however r = p F¢ (X,K) and this capital replacement constraint reduces to the retention constraint,
and so is redundant. Another concern the worker might haveisthat their wage demands could bankrupt the firm,
but because each worker is of negligible size and bargains individually with the firm, they have no incentive to
moderate their wage demands in the absence of a mechanism to coordinate the wage demands. A bankruptcy



not be so, and an argument can be constructed that the worker will in fact capture al the rents.
This argument builds on the non-cooperative bargaining analysis of Rubinstein (1982), who
considered two parties with infinite time horizons making alternating offers about the division
of acake of fixed size until an offer is accepted. Rubinstein (1982 p107 Conclusion 1) proved
that if there are fixed per period bargaining costs there is a unique subgame perfect Nash
equilibrium where the party with the lower per period costs gets all the cake'®. This suggests
that all the rents would go to whichever of the firm and the worker has lower per period
bargaining costs. A plausible, while not compelling case can be made that the worker has lower
costs, because of the high costs to the firm of administering wage negotiations, of lost
production and adverse effects on morale when bargaining is prolonged. Incumbent workers
also have the ability to temporarily and partialy withhold work effort and adversely impact
production during negotiations without the firm having adeguate counter strategies short of
the costly one of sacking them. In contrast to these potentially large costs for the firms,
bargaining imposes few costs on incumbent workers. They keep drawing their wage while
negotiations are going on, and negotiations are typically during work time. Many issues, like
liquidity constraints because of the lack of awage during negotiations, which put unemployed
workers at a disadvantage negotiating with firmsin awesk position, do not apply to incumbent
workers. We are talking about renegotiation of the employment contracts of incumbent
workers, not the situation of an unemployed worker in a spot labour market, which is behind
the perhaps unreliable intuition that workers have little bargaining power. If this argument
based on Rubingtein’ analysis non-cooperative bargaining theory is considered too extreme, then
as noted above, all the results of the present paper continue to hold so long as primary sector

workers extract some positive proportion of the rents.

4 Equilibrium in the Model

Now that the employment and wage setting process in the primary sector has been described,

the secondary sector and capital market can be added to give afull general equilibrium model.

constraint will not be included in the model.

1% The result is quite stark, and the intuition behind it is that all the subgames have the same structure so thereis a
cost but no strategic advantage to delaying agreement. The party with the higher per period costs has no better
aternative, if they movefirst, than offering all the cake to the other party. If the player with the higher bargaining
costs moves first they will actualy offer dightly lessthan al the cake, i.e. al the cake lessthe per period
bargaining costs If they do not move first then they have no better alternative than accepting an offer of none of
the cake from the other party It must be said that this result is very special, and some other closely related
noncooperative bargaining analyses do not give such stark results. For instance, in the other case analysed by
Rubinstein (1982) where bargaining costs are specified as time discount rates for the playersthe equilibrium



In the secondary sector the wage is set at the level of the reservation wage and employment is
determined in the standard manner. The capital market is entirely standard. Like many other
general equilibrium trade models, outputs, employment and factor prices are determined solely
by production conditions, without reference to demand. The secondary sector good is the

numeraire with price 1. Equilibrium conditions of the model are:

The optima employment condition for primary sector labour, from the firm problem:
(7) PFx(X,K) - R i -hif X>Xoy | +f if X<Xoy = O

The optima employment condition for capital in the primary sector, from the firm problem:
@ pR(X,K)-r =20

The optimal employment condition for secondary sector labour:

9 f(xk)-R =0

The optimal employment condition for capital in the secondary sector:

(10) fu(x,K) -r = 0

The constraints on skilled wage setting, as previously described, one of which will bind:
11YW=R or (11" W= pFx(X,K) +f o (11"y W= R+f+h
The full employment of capital condition:

(12) 0= V- K -k

Unemployment of labour:

(13) U = N- X- x

These seven equilibrium conditions determine the values of the seven endogenous variables X

xW K k r U, givenvauesof the exogenous variables pN X,V Rh f.

payoffs are decreasing in the impatience of the player, without going entirely to the more patient player.



There are three types of equilibrium illustrated in figures 1 and 2, depending on which parts of
the constraint on primary sector wage setting (condition 11), and the primary sector
employment (condition 7) bind, which depend on the price of the primary sector product for
given values of the other exogenous variables. In the left hand part of figures 1 and 2 the price
of the primary sector product is so low that firms are firing (X<X to satisfy pF«(X K)=R-f in
condition 7) and wages are driven down to the reservation wage (W=R in condition 11). At
higher levels of p, in the middle portion of the figures, primary sector firms are retaining their
incumbent workforce (X=X, in condition 7) so that and the wage is set by the retention
congraint (W = p Fx (Xo, K) +f in condition 11"). At till higher levels of p the primary sector
firms hire (X>X, to satisfy pF«(X K)= R+h in condition 7) and the wage is set by the hiring

congtraint (W = R+ h+f in condition 11").

Figure 1- Primary Sector Wage Schedule Figure 2- Primary Sector Employment Schedule
W X
riring :Retention f—|iring :iring: Ret enti on Hiring
; : : /A =R
: : Xo ' :
R : : PR(X K)=R-A :
p

p

The critical values of p that induce hiring and firing in figures 1 and 2 are determined by solving
the wage constraint equations (11) or the employment conditions (7) smultaneously, and are
p = (R-f) / Fx (X, K) for firing and p = (R+h) / Fx (X, K) for hiring. Thusthe size of the band
through which prices can fluctuate without inducing primary sector hiring and firing is (h+f )/
Fx (X, K), which isincreasing in the adjustment costs, and decreasing in the marginal product
of labour.
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When the hiring and firing occurs the boundaries move™. For instance, on hiring, the wage and
employment schedulesin figures 1 and 2 will shift to the right to become the dotted schedules
illustrated in figures 3 and 4.

Figure 3- Effect of Hiring on Wage Schedule Figure 4- Effect of Hiring on Employment Schedule

W X

Xo

The dynamics are best understood by looking at the paths of primary sector wages and
employment as prices change, taking into account any shifts in the boundaries. These paths are
illustrated in figure 5. Let’ s say the primary sector begins at point awithin the retention region.
As prices improve it will move towards b, with wages increasing at TW/1p = Fx (X,K) and no
change in employment. Eventudly if prices continue to improve hiring will be triggered a b and
the amount of hiring will ensure condition 7 holds pF«(X K)= R+h so that the rate of hiring
along the hiring line will be TX/p = -Fx (X,K)/ pFxx (X,K). Now let’s say at c that the price
shocks start moving in the other direction, against the primary sector. The primary sector will
stop hiring and be pushed back into the retention region with falling wages and stagnant
employment. At d prices turn around and the hiring line is hit again at ¢, and hiring continues
until e, when the primary sector moves back into the retention region. A long series of negative
price shocks then push it al the way back down to the firing boundary at f. Here firing will
continue until condition 7 holds so that pF(X K)= R+h, and the rate of firing will be 1X/flp =
-Fx (X,K)/ pFxx (X,K). At g a positive price shock pushes it back into the retention region.

1 More complex dynamic issues arise in a setting with a stochastic price process, as in Bentolilaand Bertola
(1990) and Bertola (1990), rather than permanent price shocks considered in this paper. Aswasdiscussed in an
earlier footnote the general equilibrium model with an endogenous wage and stochastic pricesisintractable. With
stochastic prices firms must consider the effect on hiring and firing decisions of the expected future hiring and
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Primary sector wages and employment will continue their path around figure 5 in response to

price shocks .

Figure 5 — Paths of Wages and Employment

W

R+th+f | — — — — — — hiringline TX/Ip = -Fx (X,K)/ pFxx (X,K) >0

WHip=0

retention region TW/n = F (X,K) >0

A T_ TX/fp = 0
R e - -  — — —_—

g f TW/fp =0

Now that the possible equilibria and dynamics have been described, we will now move on to the
explanation of the recent changes in the wage distribution and unemployment in the light of the
model.

5 Explaining Changes in the Wage Distribution
The mgjor fact to be explained is increased wage dispersion™. If it is accepted, based on the

evidence cited in the introduction, that the world prices of unskilled labour intensive
manufactured products have declined, then this represents a decline in the relative price of the
secondary sector product in the model™. A declinein the relative price of the secondary sector
product is the same thing as an increase in the price of the primary sector product, so what we

areinterested in is the comparative static effects of an increasein p.

If the increase in p keeps primary sector firms within the band where the incumbent workforce

is retained, then there is no change in primary sector employment™. The value of marginal

firing costs, and expected future rents earned by incumbent workers.

12 Algebraic expressions for these and other comparative static results are given in an appendix.

13 the economy is able to influence world prices of the goods , then there will be feedback effects on good prices
from some of the events considered later in the paper. Considering these reduces the magnitudes of the responses
without changing their nature, and the assumption of given world prices simplifies the exposition.

% This may be thought to be inconsistent with the empirical evidence of large grossjob flows, but recall that for
simplicity we are assuming the primary sector isasingle firm and ignoring voluntary quits/retirements. Large
flows within the primary sector are thus not inconsistent with the model.

firing line X/p = -Fx (X,K)/ pFxx (X,K) >0
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product of skilled labour in the primary sector rises, relaxing the marginal profitability constraint
and thus increasing the wage W (condition 11"). Capital also moves into the primary sector
from the secondary sector (conditions 8 10 12), increasing the marginal product of labour and
reinforcing the increase in primary sector wages. Diagrammatically, these effects would be
represented by a movement to the right along the upward sloping portion of the wage locusin

figure 1, and a movement to the right along the horizontal employment locusin figure 2.

Now since the primary sector wage W has risen and the secondary sector wage is set by the
floor R, the change in world prices generates the increase in wage inequality that we have been
observing across the OECD. Unlike the Stolper-Samuelson explanation, though, occurs
without magjor reallocations of resources or changes in the proportions of high wage and low
wage workers employed. Primary sector employment is not changing as workers push wages
up, and we will see in the next section there is a mild contraction in secondary sector
employment, which means that the increase in wages of the highly paid is accompanied by an
increase in the overall proportion of high wage workers employed across the economy. This
sharp contrast with the factor intensity implication of Stolper-Samuelson explanation is due to

the mechanism being different — changes in labour rents.

In relation to the particular country experiences of wage inequality, the more pronounced
decline in equality in the US can be explained within the model by the additional influence of
a decline in the minimum wage there. Fortin and Lemieux (1997 p79) estimate that “the real
value of the minimum wage decreased by more than 30% during the 1980s’. Other factorslike

differences in education and training systems are undoubtedly also important.

6 Explaining Changes in Unemployment

The previous section considered the effects on wages, when the primary sector is neither hiring
nor firing, of a decline in the relative world price of the secondary sector product. It was that
capital moves out of the secondary sector into the primary sector. Now, less capital in the
secondary sector means alower marginal product of unskilled labour, reducing employment in
the secondary sector, since the wage remains fixed at R (condition 9). Unemployment must
increase because primary sector employment is not changing. Thus thereis a channel though
which increasing competition in low skill intensive products in world markets can increase in
OECD unemployment. This type of firing of workers from low skill intensive manufacturing

as capital moves out of these industries seems consistent with recent experience.
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There is another channel of effect in the model, though, which is likely to be significant.
Consider the effects of balanced flowsin and out of the labour force in the modd. If the world
price change does not shift the primary sector out of the band where they are neither hiring nor
firing, then the primary sector will not absorb the new members of the labour force, for even
though conditions are improving the benefits are flowing to the incumbent workers in the form
of higher rents. Now consider the effect of a reduction in the labour force through the
retirement of an incumbent primary sector worker. Thiswill increase the margina product of
the remaining incumbent workers, increasing the rents they can extract, and will not lead the
firm to hire a replacement. An addition to the labour force balanced by a primary sector
retirement will thus increase unemployment even though the size of the labour force has not
changed. Such labour force flows will continue to feed unemployment until the retirements are
cumulatively sufficient to shift the economy into the region where the primary sector hires, and
this failure to create jobs in sectors which have not been threatened by competition from low

skill intensive imports is consistent with recent OECD experience.

Turning to the individual country experiences sharpens the explanation. Earlier in the paper it
was shown that the width of the through which prices can fluctuate without inducing primary
sector hiring and firing is (h+f )/ Fx (Xo, K), which is larger the greater are hiring and firing
costs. Europe, with more regulation of the employment relationship and higher hiring and firing
costs will have awider band. This meansthat if the US and Europe face the same random world
price shocks over the period the US will be more often bumped into the region where primary
sector firms hire, and so we would expect the primary sector job creation record of the USto

be better over the period. Thisiswhat we have observed.

Another difference between parts of the OECD, besides levels of hiring and firing costs, is the
level of the reservation wage. Earlier it was shown that the threshold price for primary sector
hiring was p = (R+h) / Fx (X, K), which isincreasing in R. So countries like the US with a
lower reservation wage will be more readily shifted into the region where the primary sector
hires as aresult of the trend improvement over the period in the relative price of primary sector

output.

Another country specific factor relevant to unemployment outcomes is the decline in the
reservation wage floor over the period in the US, which the model predicts would allow the

secondary sector in the US to soak up workers from the unemployment pool.
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7 Conclusions

The model outlined in this paper be used to explain both increasing wage dispersion and
increasing unemployment across the OECD over the last two decades as a response to declining
relative world prices of unskilled labour intensive products. The increasing wage dispersion
comes from the ability of primary sector workers protected by hiring and firing costs to extract
greater rents as a result of the change in relative prices. The unemployment increase comes
from the movement of capital out of the secondary sector where the wage floor binds, together
with the rent extraction related failure of the primary sector to create jobs for new labour force.
Particular aspects of the individua country experiences were aso able to be explained using the
model.

Although the mode is built around hiring and firing costs, it must be emphasised that the wage
and unemployment trends are not the result of changesin hiring and firing costs. Rather, they
are the result of changes in world traded goods prices and other changes in the presence of
hiring and firing costs. As such it is aricher trade based explanation than the existing Stol per-
Samuel son explanation.

What are the magnitudes of the effects? Aswas noted in the introduction, a series of studies
including Katz and Summers (1989) and Blanchflower, Oswald and Sanfrey (1996) have shown
that |abour rents are large. Thereis also evidence that they are growing in industries where they
are high dready. Thereisthusthe potential for the effectsidentified in the present paper to be
large. However it isfar more difficult to show that these rents are due to the existence of hiring
and firing costs, as in the present paper, rather than a number of efficiency wage effects, or
something else. Separating these competing explanations would far more detailed and reliable
data on than is currently available on the variables in the competing micro theories of labour
rents. At the moment the data on the levels of hiring and firing costs (particularly firm specific
training which seems the largest component) and variations of across industries is inadequate
to support formal econometric testing of the model in this paper for one country, let alone
across the OECD. Assembling such a data set and formally testing the model is alarge project

for the future.

What might be the implications for policy if the effects identified are important? It might be
thought, for instance, that atariff to raise the relative price of the secondary sector product is

justified to protect the jobs of secondary sector workers and improve the job prospects of the
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unemployed. While this is a response, it is not the only response, and is not the optimal
response. A better response would be to attack the source of the problem, which is the ability
of the primary sector workers to extract the rents at the expense of the job prospects of others.

To the extent that policy can influence hiring and firing costs, attacking these will mean that
hiring istriggered more easily in the primary sector in response to other shocks. Note however
that the empirical studies have shown that the largest component of hiring costs is firm specific
training and this is outside the control of policy makers, although it could be subsidised to
neutralise the cost to firms. To the extent that the wage floor can be driven down through policy
thiswill also help employment, not just in the secondary sector as in the current minimum wage
debate, but also in the primary sector. Of course, before cutting the wage floor the magnitudes
of the employment gains and the distributional consequences would have to be carefully
consdered. A better policy response might be afirm specific training subsidy or a primary sector

hiring subsidy financed by taxes on primary sector labour rents.

It must be emphasised that the explanations of the changes in the wage distribution and
unemployment identified in this paper, while novel, are not the whole story. They should be
viewed in conjunction with other explanations like skill biased technological change and failures
of generalised training and human capital acquisition. The model has been presented to
emphasise the novel elements, but these alternative explanations could be incorporated by
relaxing the assumptions, for instance, that technology is constant and that all workers are
identical apart from the rent extraction opportunities that flow from hiring and firing costs in
particular industries. The costs of this relaxation, is of course greater complexity. It must aso
be recognised that the trade and some of the alternative explanations are linked —unskilled
labour saving technical change and human capital acquisition can be a responses to foreign
competition in low skill intensive products, and the state of technology and human capital

themselves influence world commodity prices and trade.

At this stage of the debate over wage inequality and unemployment, there is a need for a
comprehensive model that encompasses the magjor competing explanations and assess the
relative contributions of each. So far empirical evidence has been provided in favour of, and
against particular explanations. The model of this paper has been shown to be consistent with
some major stylised facts about wage dispersion unemployment and wage dispersion, but more

formal econometric testing is not feasible due to the lack of data about the size and structure



16

of hiring and firing costs, and the difficulty of measuring labour rents. Similar data and
measurement problems apply to the skill biased technological change and human capital
explanations, although they are not as severe and have received more attention from
econometricians. At atheoretical level the modd of Davis (1998b) which allows consideration
of technology and trade together is a way forward, and the computable general equilibrium
framework of McDougall and Tyers (1997) and Tyers and Duncan (1997) can add some
guantitative flesh to something like the Davis model. With better data and a comprehensive
model we would be in a better position to resolve the vital issue of the causes of these adverse

devel opments across the OECD.
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Appendix — Comparative Static Algebra

This appendix gives algebraic expressions for the comparative static results in the paper.
Expressions are derived for the impact of small changes in the exogenous variables on the
endogenous variablesin the neighbourhood of the equilibrium. These expressions will then be
signed, making use of the properties of the production function f(x,K) that f, 3 O, fy 3 0 that f£0,
fEO, fu =fi® O with the same properties for F(X,K). It will be assumed that x/YRE0, which
imposes additional restrictions on the technology which rules out some perverse effects. The
secondary sector good is the numeraire with price 1

When Primary Sector Firms are neither Hiring nor Firing

If (7) X=X, the model can be solved asfollows. From (10) r =f, (x,k). Substitute thisinto
(8) toyield (D) p Fx (Xo, K) - fk (x,k) = 0. Substitute (12) k =V-K into (D) toyield (a) p
Fc (Xo, K) - fc (x,V-K) =0, and (D) into (9) toyield (b) fx(x,V-K) - R = 0. Now (a) and
(b) can be solved for x and K. Once the solutions x and K are known the remaining variables
W r'Y U can be obtained by substituting these solutions back into the relevant expressions.

From (b) f«(x-K) - R = 0, conditional on avalue of K, the following can be obtained using
the implicit function theorem:

xR =1/ f £0, conditiona on avalue of K.

WXV =- fu /30, conditiona on avalue of K.

™YK = fu / fix £0, conditiona on avalue of K.

From (a) p Fk (Xo, K) - fx X(R,V,K) ,V-K) = 0 using the implicit function theorem:
TKMp =- Fx /[ pFuk - fxc I/TK +fiu] 3 0%

ﬂK/ﬂXo =P FKX / [ p FKK - ka ﬂX/ﬂK + fkk] 3 0.

KV [Fac IXITV + fiac ] /[ P Frx - Fxc XK + fiol] = 2.

TK/MR fux IR /[ p Frx - e XK + fil] 2 0.

From (b) fx (X, V- K(p,X0,V,R) ) - R =0, using the above expressions for changesin K, the
following can be obtained using the implicit function theorem:

™Mp = fu TIKMp/ fx £0.

MX/NXo = T TKIXo / fix £ 0.

ﬂX/W = [' ka + ka ﬂK/W ] /fxx =7

/TR =[ fu TKIMR+ 1]/ f £0.

From (11") W = p Fx (Xo, K(p.X0,V,R)) +
WHp = Fx + pF« TK/Mp 3 0.
TWIMIXo= pFxx +p Fxx TK/MXo= 2.

TWHV = pF«« TKMV = 2.
TWHR = pFx TKMR3 0.
awiff = 1L

15 This has been signed using the assumption that Tx/IR £ 0. For comparative static expression derived for Tx/JR
to be £ 0, TK/IR in the numerator must be3 0. Thisimpliesthat the denominator of YIK/IR must be £ 0, and that
the identical numerators of TK/p, TK/TIM and IK/{[V must also be £0.
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Effects on the rental price of capital can be obtained from (8) r = p F« (Xo, K(p,X0,V,R))
Irp = pFx TKNp+Fc =7

I/ Xo= pFxx +p Frx TK/Xo="?

IV = pF TK/V = 2

MR = pFk TKAR £0.

From (12) k =V - K(p,Xo,V,R)
Tk/Mp = - IKMp £0.
Tk/Xo= - TK/XoE O.

KMV = 1-9K/V = 2
TK/MR = - IK/MR£O.

Effects on outputs can be obtained from the production functions y= f (x(p,0,V,R), k(p,0,V,R))
and

Y= F(o, K(p,o,V,R)):

yfip = £ Ix/p + i Tk/p £0.
MW/MXo= fx IX/MXo + fk Tk/Xo £ 0.
WV = f, XMV + f Tk/ivV = 2.
IR = fy IX/R + fx Tk/IR £ 0.
w/Hp = F TKAp3 0.

TY/MX o= Fx + Fc TK/X 3 0.
YV = R IKNV = 2

TYIR = F« JKMR?3 0.

Effects on unemployment can be obtained from (13) U = N - Xo- X(p,Xo,V,R):
UMp = -Mx/p2 0.

TUMX o= -1-X/Xo="2

UMV = -IxMV = 2.

TUMR = -IX/MR3 O

When Primary Sector Firms are Hiring

When hiring X>X, and W=R+h+f, the moddl is solved in asimilar way. From (10) r = fi (x,k).
Substitute (10) into (8) to yield (D) p F« (X, K) - fx (x,k) = 0. Substitute (12) k =V-K into
(D) toyield (a) pF« (X, K)-fc(x,V-K) =0, and (D) into (9) toyield (b) fx(x,V-K) - R =
0. Sofar thisisexactly the same procedure as previoudy. When hiring (7) p Fx (X, K) -h-R
=0 isneeded aswell as (a) and (b) to obtain X, x and K. Again, once the solutions X x and
K are known the remaining variables r y Y and U can be obtained by substituting these
solutions back into the relevant expressions.

From (b) fx(x,V-K) - R = 0, conditiona on avaue of K, the following can be obtained using
the implicit function theorem:

xR =1/ f £0, conditiona on avalue of K.

WMV =- fu / fi 3 0, conditional on avalue of K.

™YK = fu / fix £0, conditiona on avalue of K.

From (a) p Fk (X, K) - fy X(R,V,K) ,V-K) =0, conditional on avaue of X, thefollowing
can be obtained using the implicit function theorem:
TKMp =- Fc /[ pFr - fu T/TK + fio] 3 0, conditional on avalue of X',

1% Thisand many of the subsequent results are signed using the assumption that Yx/IR £0, by a similar argument
to that used for the retention equilibrium.
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TKMAX = - pFux /[ p Frk - fx IX/K + fii] 3 O, conditional on avalue of X.
TKMV = [fu XMV + fie] /[ P Frk - fxe TXTK + fi] = 2, conditional on avaue of X.
TKNR = fu IXMR /[ p Frk - fx TX/TK + fii] O, conditional on avalue of X.

From (7) p Fx (X, K(p,X,V,R)) -h- R =0, using the implicit function theorem:

ﬂX/ﬂp = [- Fx -P FXK ﬂK/ﬂp] / [ P Fxx + FXK ﬂK/ﬂX] 3 0.
TXIMV = [- p Fxx TKMV] /[ p Fxx + Fxx TK/X] = 2.
IXIIR = [- pFxk TKMR + 1] /[ p Fxx + Fxx TK/IX] =2
TX/Th = [1]/[pFx + Fxx TKMX] £0.

From (a) p F« (X(p,V,R,h), K) - fk X(R\V,K) ,V-K) =0, using theimplicit function theorem:
TKMp = [- Fc - p Fx TX/MIP] /[ p Frx - fuc IXMIK + fii] 2 0.

KMV = [ -p Fux TXIMV + fu XMV + T /[ p Frk - fac IXITK + o] = 2.
TKAR = [ - p Fux TX/MR + i IX/MR] /[ p Frk - fux IX/IK + fii] 2 0.
TKMh="[-pFx IXMN] /[ p Fek - fx IX/K + f] £ 0.

From (b) fx (x,V-K(p,V, R, X(p,V,R,h))) - R = 0, using the implicit function theorem:
IR = [fu TK/NAIR + f TKX IX/R+ 1]/ fix £0.

ﬂX/W = [' ka + ka ﬂK/W + ka ﬂK/ﬂX ﬂX/W] /fxx =7

™p = [fx TK/p + fu TK/TX 9X/MIp] / fix £ 0.

™/Mh = [fu TK/X 9X/9h] / {4« 3 O.

Effects on the price of capital can be obtained from (8) r =p F« (X(p,V,R,h), K(p,V,R,h))
TP = pFex TXMMp+p Fex TIKNp+ Fc =2

ﬂr/ﬂ\/ p FKX ﬂX/W + p FKK ﬂK/TI\/ =7

MR = p Fux IXIIR + p Fkk TKIR =2

ﬂr/ﬂh = Pp FKX ﬂX/ﬂh + P FKK ﬂK/ﬂh =7

From (12) k =V - K(p,V,R,h)
Tk/Mp = - TKMp £0.

KMV = 1-9K/V =2,
TK/MR = - K/ RE£O.

Tk/fh = - IK/h3 O.

Effects on outputs can be obtained from the production functions y= f (x(p,V,R,h), k(p,V,R,h))
and

Y=F(X(p,V,Rh), K(p,V,R,h)):
yfip = £ Ix/p + i Tk/p £0.
WV = f XMV + f Tk/IV = 2.
IR = fy IX/R + fx Tk/IR £ 0.
Ty/Th = f, IX/Th + f, Tk/fh3 0.
YHAp =F IX/p+F TKAp3 0.
TWYIMV =Fx XAV + R TK/V =2
TYNHR =F TXNNR+F¢ KNR="2.
TwY/Hh= Fx X/fh + F¢ TK/h £ 0.

Effects on unemployment can be obtained from (13) U = N - X(p,V,R,h) - x(p,V,R,h):
TUMp = -TXAp - IXp=".
UMMV = - IX/V- XV =2.
TUMR = - IX/R- IX/R = 7.
TU/Mh= - X/Th- Ix/Th =~
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When Primary Sector Firms are Firing

When firing equilibrium X<X, and W=R, the solutions are identical to those when hiring
except that (7) becomes p Fx (X, K) +f - R=0instead of p Fx (X, K) -h-R=0. Hiring
costs now do not matter but firing costs do, and the responses to changing firing costs are
the reverse of the previous responses to changesin hiring costs.



21

References

Atkinson A.B. (1997) "Bringing Income Distribution in from the Cold" Economic Journal
107/441 March pp297-321.

Bentolila S. and Bertola G. (1990) "Firing Costs and Labour Demand: How Bad is
Eurosclerosis?' Review of Economic Studies 57 pp381-402.

Bertola G. (1990) "Job Security, Employment and Wages' European Economic Review 34
p851-886.

Berman E., Bound J., and Griliches Z. (1994) "Changes in the Demand for Skilled Labour
within US Manufacturing: Evidence from the Annual Survey of Manufactures'
Quarterly Journal of Economics May pp367-397.

Berman E., Bound J. and Machin S. (1997) “Implications of Skill Biased Technological
Change: International Evidence” London School of Economics CEP Working Paper
367.

Bhagwati J. and Dehgjia V.H. (1997) “Free Trade and Wages of the Unskilled — Is Marx

Writings on International Economics Delhi: Oxford University
Press.

Blanchflower D.G., Oswald A.J., and Sanfrey P. (1996) “Wages, Profits, and Rent Sharing”
Quarterly Journal of Economics 111/1 pp227-252.

Borjas G. Freeman R. and Kaiz L. (1992) "On the Labour Market Effects of Immigration and
Trade" in Borjas G. and Freeman R. (editors) Immigration and the Work Force
Chicago: Chicago University Press. NBER 3761.

Borjas G.J. and Ramey V.A. (1994) "The Relationship Between Wage Inequality and
Internationa Trade" in Bergstrand J.H., Cosmano T.F., Houck JW., and Sheehan R.G.
(eds) The Changing Distribution of Income in an Open US Economy Amsterdam:
North Holland.

Davis D.R. (1998a) "Does European Unemployment Prop Up American Wages?' American
Economic Review 88/3 pp478-494.

Davis D.R. (1998b) "Technology, Unemployment and Relative Wages in a Globa Economy”

European Economic Review forthcoming

Fortin N.M. and Lemieux T. (1997) “Ingtitutional Changes and Rising Wage Inequality: Is
There a Linkage? Journal of Economic Perspectives 11/2 pp75-96.

Frank R.H. and Cook P.J. (1995) The Winner Take All Society: How more and more
Americans compete for ever fewer and bigger prizes, encouraging economic waste,
income inequality, and an impoverished cultural life New York: Simon and
Schuster.

Freeman R.B and Katz L.F. (1995) “Introduction and Summary” in Freeman R. and Katz L.
(eds) Differences and Changes in Wage Structures NBER/Chicago.

Hamermesh D. and Pfann G.A. (1996) "Adjustment Costs in Factor Demand” Journal of
Economic Literature 34/September pp1264-1292.

Heckman J.J., Lochner L, and Taber C. (1998) “Explaining Wage Inequality: Explorations with
a Dynamic General Equilibrium Modd of Labour Earnings with Heterogeneous
Agents” Review of Economic Dynamics 1 pp1-58.



22

Katz L.F. and Murphy K. (1992) "Changesin Relative Wages 1963-1987: Supply and Demand
Factors' Quarterly Journal of Economics 107 pp35-78.

Katz L.F. and Summers L. (1989) "Industry Rents: Evidence and Implications’ Brookings
Papers on Economic Activity (Microeconomics) pp209-275.

Krugman P. (1995) "Growing World Trade: Causes and Consequences' Brookings Papers on
Economic Activity 1 pp327-377.

Krugman P. and Lawrence R.Z. (1994) "Trade, Jobs and Wages' Scientific American 270 p44-
49.

Lawrence R.Z (1996) Single World, Divided Nations - International Trade and OECD Labour
Markets USA:Brookings

Lawrence R.Z and Slaughter M.J. (1993) "Trade, Jobs and US Wages. Giant Sucking Sound
or Small Hiccup?' Brookings Papers on Economic Activity ppl61-226.

Leamer E. (1996a) "Wage Inequaity from International Competition and Technological
Change: Theory and Country Experience’ American Economic Review 86/2 pp309-314.

Leamer E. (1996b) "In Search of Stolper-Samuelson Effects on US Wages' in Collins S. (ed)
Imports, Exports and the American Worker Washington: Brookings Institution. NBER
5427.

Lindbeck A. and Snower D. (1988) The Insider-Outsider Theory of Employment and
Unemployment Massachusetts: MIT Press.

McDougall R. and Tyers R. (1997) "Developing Country Expansion and Relative Wages in
Industrial Countries® in Hertel T.W. (ed) Global Trade Analysis: Modeling and
Applications Cambridge:CUP.

Nickdl S. (1986) "Dynamic Models of Labour Demand” in Ashenfelter O. and Layard R. (eds)
Handbook of Labour Economics Amsterdam: North Holland.

Nickell S. and Bell B. (1996) "Changes in the Distribution of Wages and Unemployment in
OECD Countries' American Economic Review Papers and Proceedings 86/2 pp302-
308.

Oi W. (1962) "Labour as a Quasi-Fixed Factor" Journal of Political Economy 70 pp538-55.

Odlington P. (1997) Unemployment in An Open Economy PhD Thesis, University of Sydney.

Richardson J. David (1995) "Income Inequality and Trade: How to Think, What to Conclude’
Journal of Economic Perspectives 9/3 pp33-55.

Rodrick D. (1997) Has Globalisation Gone Too Far? Washington:Institute for International
Economics.

Rubinstein A. (1982) "Perfect Equilibrium in a Bargaining Modd" Econometrica 50 pp97-109.

Sachs J.D. and Shatz H. (1994) "Trade and Jobsin US Manufacturing” Brookings Papers on
Economic Activity ppl-84.

Sachs J.D. and Shatz H. (1996) "US Trade with Developing Countries and Wage Inequality”
American Economic Review Papers and Proceedings 86/2 pp234-239.

Tyers R. and Duncan R. (1997) "Trade, Technology and Labour Markets: General
Equilibrium Perspectives’ Paper presented at the Economic Society of Australia
Conference of Economists, Hobart.

Wood A. (1994) North-South Trade, Employment and Inequality Oxford: Clarendon Press.



23

Wood A. (1995) "How Trade Hurt Unskilled Workers' Journal of Economic Perspectives 9/3
pp57-80.

23



