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Chapterr 6 

Tradee Liberalization and Labor 

Markett Dynamics 

6.11 Introduction 

I tt is well known that import tariffs distort both the consumption and the production 

sidee of the market. However, when trade liberalization increases income inequality and 

unemployment,, the support for liberalization programs may decrease unless instruments 

aree included in the liberalization package that try to limi t these adverse effects. In this 

chapterr we wil l focus on the dynamic labor market effects of trade reform by taking an 

explicitt look at worker heterogeneity, imperfect information, and the potential for short-

runn increases in unemployment to become persistent. Our model has general validity to 

studyy reallocation of workers and jobs after a change in relative prices, although we restrict 

ourselvess to the case where the change in relative prices is due to trade liberalization. 

Imaginee an economy with two sectors, agriculture and manufacturing, in which a 

tarifff  is levied on agricultural imports. The protection from foreign competition raises 

nott only the price of food in the home economy, but also affects relative factor prices in 

bothh sectors. Import protection, and its mirror image trade liberalization, influence the 

allocationn of labor in an economy and therefore can be expected to affect employment, 

production,, and the distribution of income. As a consequence, it becomes important to 

answerr to the following questions: (a) through what channel, and to what extent, does 

thee import tariff distort the productive potential of the economy?; (b) what happens to 

jobb creation in each sector of the economy after the import tariff has been abolished? 

Moreover,, what happens to aggregate unemployment?; i.e. is the manufacturing sector 

capablee of absorbing all the workers that have become redundant in the agricultural 
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120 0 ChapterChapter 6. Trade Liberalization and Labor Market Dynamics 

sectorr after trade has been liberalized?; (c) what is the impact of trade liberalization 

onn the distribution of wages?; and (d) if trade liberalization indeed has some negative 

side-effectss on the labor market, what additional features of a reform package would be 

necessaryy to protect employment in the home economy and therefore increase support for. 

andd take full advantage of, trade openness? 

Thesee questions have a long history in the international trade literature. In general one 

cann say that the answers to the questions above following from neo-classical theories are as 

following.. The distortionary effect of import protection on the labor market stemmes from 

thee fact that a tariff increases employment in the protected sector. Because of diminishing 

returns,, the productive potential of the economy is hurt. Abolishment of an import tariff 

inn these models sets in motion instantaneous changes in real wages and labor reallocation 

suchh that workers flowing in from the formerly protected sector are immediately absorbed 

inn the unprotected sector. On the other hand, models that utilize the concept of short-

runn wage stickiness do include the potential for trade liberalization to increase short-run 

unemploymentt (see Rodrik (1987). Buffie (1984). and Edwards (1988, 1993)). 

Concerningg the third question, in the specific context of trade models, the standard 

Ricardiann model assumes that labor is the only factor of production and it is assumed to 

bee able to move freely from one sector to the other. As a consequence, every individual is 

madee better of as a result of free trade because trade does not affect the distribution of 

incomee (see Krugman and Obstfeld. 1997). Since some factors can move more freely than 

otherss in practice, the Ricardian model has been extended to the specific factors model 

(seee Samuelson (1971) and Jones (1971)). Factors of production arc assumed to be specific 

too certain industries, for example land for agriculture and capital for manufactures. In 

thiss case, there is an effect of trade reform on the income distribution since specific factors 

givee rise to diminishing returns to labor in each sector. 

Thee last question has a long-history in the first-best literature on tariffs versus alter-

nativee instruments to accomplish one's goals. As is well known, a production subsidy is 

preferablee to an import tariff since then the consumption side wil l no longer be distorted. 

Suchh a specific subsidy however, does not alleviate the labor market distortion. 

Somee of the conclusions we arrive at are similar in spirit to those of standard trade 

theory.. Nevertheless, the models mentioned above do not analyze the potential for any 

temporaryy increase in unemployment to become persistent. Also, even in the specific 

factorss model mentioned above, it is still argued that labor is perfectly mobile, which in 

practicee is only true for some worker types (Blanchard and Katz, 1992). As a consequence, 

thesee models do not pay sufficient attention to the role of worker heterogeneity in gen-

eratingg sectoral interactions. Additionally, since after trade has been reformed, workers 
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movee from the formerly protected to the unprotected sector, it is plausible to expect that 

employerss to some extent are imperfectly informed about the productivity of the pool of 

jobb seekers. 

Therefore,, this chapter tries to address the labor market implications of trade lib-

eralizationn in a framework with worker heterogeneity, imperfect information, and where 

temporaryy increases in unemployment can become persistent we extend the model by 

Pissaridess (1992). Pissarides shows that if unemployed workers lose some of their skills 

duringg unemployment, aggregate employment can exhibit persistence that outlasts both 

thee duration of the shock that moves it from the steady state and the maximum duration 

off  unemployment. In this model sector-specific shocks are the same as aggregate shocks 

ass there is only one sector. Therefore, his model is not concerned with spillover effects 

off  sector-specific shocks, such as trade reform, which arise when labor is (imperfectly) 

mobilee between sectors, but only with the propagation of a rise in the unemployment rate 

afterr an aggregate shock. To study these sectoral interactions, we specify a two-sector 

modell  in the spirit of Pissarides. 

Furthermore,, when some workers move out of the agricultural sector and into manu-

facturingg following the abolition of the tariff, it is reasonable to expect that the quality 

off  the pool of job seekers in manufacturing is affected. After all, these workers did work 

inn agriculture for a reason and are perhaps not as productive in manufacturing. After the 

abolitionn of the tariff, it wil l be the 'generalists' that decide to relocate; i.e. the workers 

thatt are only slightly more productive in one sector compared to the other wil l switch 

first,, and this can have important consequences for job reallocation after trade has been 

reformed.. The effect on the expected quality of job seekers, together with their number, in 

bothh sectors determines the sectoral employment response after trade reform. Therefore, 

too study whether the manufacturing sector can absorb the workers formerly producing 

agriculturall  goods in a non-trivial manner, we need to account for this possibility of a 

qualityy difference. Thus we have to introduce heterogeneity among workers' productivity 

inn the Pissarides model, which we do by utilizing the framework developed by Heekman 

andd Honoré (1990). 

Althoughh the latter use a static full-employment model and are mainly concerned with 

thee distribution of earnings, our approaches have a common element: given that workers 

aree heterogeneous and given the fact that each worker's productivity can be different in 

differentt sectors, how do workers determine in which sector they are going to search for 

aa job? We follow Heekman and Honoré (1990) by arguing that workers try to exploit 

theirr comparative advantage. This allows us to determine the fraction of the population 

searchingg for a job in either sector, which also provides the channel through which tariffs 
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implyy efficiency losses. 

Otherr papers with related models are. for example, Blanchard and Katz (1992), and 

Caplinn and Leahy (1993). Blanchard and Katz (1992) setup a model in which different 

(US)) states produce different goods. After a state-specific shock, relative wages and unem-

ploymentt change which in turn leads to labor mobility across states. They argue that la-

borr mobility is an important mechanism through which the effects of state-specific shocks 

onn employment are mitigated. Caplin and Leahy (1993) show that the interaction be-

tweenn investment and information dynamics has important macroeconomic consequences. 

Inn their model, an imbalance between investment and disinvestment is the propagation 

mechanismm through which sectoral shocks may have persistent effects on the aggregate 

economy.. In our case, the assumption that unemployed workers lose part of their skills 

andd the interaction between the 'quantity1 and 'quality1 effects of sector-specific shocks 

formm the basis for both the persistence and the propagation mechanism of sector-specific 

shocks. . 

Lilie nn (1982) shows that shifts of labor demand between sectors necessitate contin-

uouss labor reallocation.1 Since it takes time for workers to reallocate between sectors, 

i tt becomes hard to disentangle cyclical unemployment from fluctuations in the 'natural' 

ratee of unemployment. Mortensen and Pissarides (1994). Blanchard and Diamond (1989). 

andd Abraham and Katz (1986) all try to disentangle these sectoral shifts from common 

shocks.. Under sectoral shifts, rates of job creation and job destruction are presumed to 

movee in the same direction, while common shocks should have divergent effects on these 

rates.2 2 

Whenn one allows for worker heterogeneity, as we do, labor can be divided in one part 

thatt is more or less sector-specific (the 'specialists') and another part (the 'generalists') 

thatt is much more flexible. Utilizing our framework with worker heterogeneity, we show 

thatt tariffs, by raising wages and employment prospects in the protected sector, affect 

thee comparative advantage of workers which wil l result in a sub-optimal allocation of 

generalistss over firms. Thus, limiting free trade may not only prevent specialization on 

thee basis of comparative advantage of countries, but also of workers. Modelling hetero-

geneityy allows one to analyze which workers are sector specific and which workers move in 

responsee to the abolishment of an import tariff. In this way we are able to determine the 

effectss of trade reform on the productive potential of the economy without incorporating 

diminishingg returns and thus provides a second channel leading to a distortion, operating 

11 Jovanovic and Moffit t (1990) also discuss a model in which the origins of labor mobility come from 

eitherr sectoral shocks or worker-employer mismatch. 
2Onn the importance of job turnover and worker reallocation, see Davis and Haltiwanger (1990). 
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completelyy via heterogeneity of workers. 

Anotherr effect of trade liberalization comes from the fact that abolishing a tariff can 

increasee short-run unemployment. When workers lose some of their skills during unem-

ployment,, the average quality of job seekers decreases. This may in turn provide a channel 

throughh which trade liberalization could increase unemployment persistently. In addition, 

wee assume that employers are imperfectly informed about the ability of job applicants. 

Togetherr with loss of skills this implies aggregate unemployment duration dependence; 

i.e.. the average quality of job seekers is what matters for job creation and the probability 

off  being matched to a job is independent of ones characteristics. Notice that this form of 

imperfectt information is especially relevant in our framework to study the employment 

consequencess in the unprotected sector when workers move in from the protected sector 

afterr trade has been liberalized, since it wil l be difficult for employers to determine the 

abilityy of the inflowing outsiders relative to insiders. 

Recently,, the effects of trade liberalization on wage inequality and unemployment of 

less-skilledd workers has received considerable attention. Although there is no consensus, 

thee majority view seems to be that technology changes, and not trade, is the principal 

reasonn behind these labor market trends (see, Albuquerque and Rebelo, 1998). Indeed, one 

off  the conclusions stemming from our model is that one cannot say in general that trade 

liberalizationn implies increased income inequality, nor can one say that any unemployment 

effectss wil l be concentrated among the least-skilled workers. The reason for this result 

iss that, again, firms cannot observe worker quality before hiring, and the quality of the 

overalll  (combining both sectors) unemployment pool is invariant to the trade policy except 

forr the fraction of long-term unemployed workers. 

Thee model therefore does not predict that lower skilled workers wil l be worse off com-

paredd to higher skilled workers when international trade is liberalized. What does follow 

fromm our model however, is a persistent rise in unemployment after trade liberalization. 

Also,, as we wil l see, which workers stand to lose most from trade reform does not depend 

onn the distinction between (low and high skilled) individuals, but on the different pro-

ductivityy levels of a single individual with respect to the different sectors of an economy. 

Inn a sense, we do not assume that a worker is either high or low skilled, workers can be 

'specialists'' (being much more productive in one sector than the other) or 'generalists' 

(beingg more or less equally productive in both sectors). The latter can be very productive 

inn both sectors or not at all, or somewhere in between. Under this more realistic scenario 

i tt becomes hard to make judgements on such broad concepts as the wage distribution 

betweenn high-ability versus low-ability employees. 

Whichh additional measures should be included in the liberalization package to pre-
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ventt such a persistent rise in unemployment after trade has been reformed? As in more 

traditionall  models mentioned above, a wage-cost subsidy is preferable to an import tariff 

ass the consumption side wil l then no longer be distorted. However, giving the formerly 

importt protected sector a wage-cost subsidy still distorts the comparative advantage of 

workers.. We argue that giving both sectors a subsidy can eliminate not only the standard 

consumptionn side distortion, but also the labor market distortion. Moreover, the fact that 

thee comparative advantage of workers wil l no longer be distorted also implies that giving 

aa subsidy to both sectors is cheaper than limiting the wage-cost subsidy to the formerly 

protectedd sector. In the latter case, too many workers search for a job in the agricultural 

sectorr and as a consequence too many jobs wil l be subsidized. 

Thee rest of this chapter is in five parts. First, Section 6.2 develops the model in steady 

statee and discusses the productivity costs of tariffs. In Section 6.3 we discuss the effects 

off  trade reform on employment in each sector and the resulting dynamics of aggregate 

employmentt and unemployment. We present some illustrative simulations in Section 

6.4.. Then. Section 6.5 considers the effectiveness of including additional measures in the 

liberalizationn package to offset any increase in unemployment while still aiming for optimal 

production.. Section 6.6 concludes and discusses some applications and implications of our 

model.. The Appendix contains the derivations of the main mathematical results. 

6.22 The Model in Steady State 

Workerss search for jobs in either agriculture, labelled x. or manufacturing, labeled z. 

Thesee jobs are offered by employers, who are immobile across the sectors. The matching 

proceduree between job searchers and employers is assumed to be as follows. Every worker 

decidess at the beginning of each period in which of the two sectors, x or z, he wil l search 

forr a job. Workers can work in only one sector in any period and can move from one 

sectorr to the other without incurring any costs. Each worker chooses the sector in which 

hee expects to earn the largest wage given his ability level in each sector. He reports his 

choicee to the job centre which has two distinct departments for the two sectors. Each 

employerr inspects the amount and expected quality of the job seekers in his sector. Then 

hee decides on the number of vacancies to open. Now each department matches the workers 

too the vacancies using a particular matching technology. This gives us the steady state 

levell  of employment in each sector. 

Thee model is in discrete time and the dynamics derive from two overlapping genera-

tionss of workers, each of which is of fixed size L, and a variable number of jobs that last 

forr one period only. Thus there are a total of 2L workers present in the population at 
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eachh time t. In each of the two periods of their life workers are in one of two states, either 

employedd or unemployed. This allows for a division of the workers into two types. The 

firstt type is labelled the short term unemployed (stu) workers. This group consists of the 

neww entrants (the young) and the (old) employed workers of the previous period who are 

stilll  alive today. The second type of workers is labelled the long term unemployed (Itu) 

workers.. This group consists of the (old) workers that were unemployed in the previous 

periodd and are still alive today. 

Forr every worker two positive ability levels are drawn from a bivariate lognormal prob-

abilityy distribution ƒ ( . , . )  We label the means and variances of the underlying marginal 

normall  distributions by nx, uz, and oxx, ozz respectively and the covariance between abil-

ityy in sector x and z is labelled <JXZ. Furthermore, we introduce u1 = oxx + azz - 2oxz. 

Denotee the realizations of ƒ (.,.) for worker i by 9l'x and 9l'z for sector x and z respectively. 

Wee assume that the distribution is independent of the workers' employment record and 

thatt the young inherit the ability pair from the old who die. Thus the ability pairs drawn 

att time t = 0 remain present in the population forever after.3 To get a worker's skill level, 

thee ability of an stu worker is multiplied by 2 and the ability of an Itu worker is multiplied 

byy 2y with 0 < y < l.4 Hence, Itu workers are less productive than stu workers. Since 

thee distribution of ability is fixed, workers do not become less able when they have been 

unemployed.. The loss of productivity stems from the fact that we assume that workers 

whoo were unemployed in the previous period are less able to transform their ability into 

outputt compared to workers who were employed in the former period. In other words, 

too formalize loss of skills in the easiest way possible, we assume that effective ability of 

long-termm unemployed workers is lower than for short-term unemployed workers. 

Whenn a vacancy is filled by an stu worker, say worker i, he receives a payoff a2p^#',J, 

wheree $ is the given price level in sector j — x,z and a is the fraction of the worker's 

productivityy that accrues to him. This fraction originates from static Nash-bargaining 

betweenn the worker and the employer. If a vacancy is filled by an Itu worker, the worker 

receivess a payoff a2ypJ
t9\'J. The expected wage income of a worker in sector j is now equal 

too his expected payoff when employed multiplied by the expected probability, Eg ,̂ that he 

iss actually matched to a vacancy.5 We assume that workers base their decision to search 

inn one sector or the other on the matching probability at time t — 1; i.e. E ^ = (ft_i. We 

makee the same assumption regarding prices, i.e. EJD̂  — J^_i- Thus we explicitly assume 

33 In a large population this assumption can also be interpreted as drawing new skill levels for each new 

generation.. A large population argument then ensures that the results remain the same. 
44 The factor 2 is introduced for notational convenience only. 
5Ass in Pissarides (1992) we assume that q{ is not only the average probability that a worker meets a 

vacancy,, but that it is also the actual probability for each worker in sector j . 



126 6 ChapterChapter 6. Trade Liberalization and Labor Market Dynamics 

backward-lookingg (static) expectations. A worker chooses to search for a job in the sector 

wheree his expected wage income is the highest. Furthermore we assume px — p\. Suppose 

thatt sector x (agriculture) is the import competing sector and sector z is the exporting 

sectorr and that an import tariff, Tx, is levied such that the domestic price raises to 

ppxx (I + TX). Worker i wil l search in sector x at time t if. 

p^^ ii  + r j r ^ ^ p ^ / ^  (6.i) 

Noticee that since a is the same in both sectors (and for both worker types), it does not 

influencee the decision in which sector to search. We define L\ — 2L\\ to be the number 

off  workers that search for a job in sector j at time t. Since there is a total of 1L workers 

inn the population, at each time t the relation Lx
t 4- L\ — 2L must hold. 

Whenn Tx = 0 and since px
t = pz

t exactly half of the labor force wil l be searching for 

aa job in the agricultural sector and the other half in the manufacturing sector. For, the 

structuree of our model is such that both sectors are completely identical except for the 

presencee of the tariff. We observe that the presence of Tx > 0 changes the comparative 

advantagee of some workers. 

Observat ionn 6.1 In the presence of a tariff Tx > 0, the 'generalists' for which 

99ll ''xx — 6l'z is negative but small, will  search for a job in the agricultural sector although 

theythey are more productive in the manufacturing sector. 

Noticee that this observation does not depend on any form of diminishing returns.u 

Notee as well that the tariff does not only increase the wage directly, but because (as we 

wil ll  see in a moment) it also raises qT it increases the probability of being matched to 

aa job as well. Following Heekman and Honoré (1990) we define the proportion of the 

populationn joining the matching process in sector x as/ 

occ E0f9'/E0*t 

>H>H  = f f f{9\0z)d6zd0\ (6.2) 
00 0 

wheree E/?*  = Bpx (l+Tx)qx = px_x (1 + Tx) qx_x = px  ̂ is the expected ability price 

inn sector x at time t which is equal to the ability price in sector x at time t - 1. Thus 

thiss parameter is given at time t, but can change over time, although with a lag. As a 

consequence,, the proportion of workers in each sector can vary over time. An immediate 

"Alternatively,, instead of modelling heterogeneity in terms of differences in ability in a two-sector 

economy,, one could model heterogeneity as the difference in location in a two-country framework. Then, 

aa tariff levied in one country would give rise to migration of those workers who live closest to the border. 
77 Note that similar expressions hold for sector z. 
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implicationn of (6.2) is that, if the relative price of ability in sector x increases at time t, 

aa greater proportion of workers wil l join the matching process in sector x at time t + 1. 

Thee population density of ability in sector x is. 

r(0x)) = j f{e\ezw (6-3) 
0 0 

Thee (conditional) density of ability of people who join the matching process in sector x 

differss from this population density of ability and is equal to: 

PUiVIP., PUiVIP., i - i i 

(6.4) ) 
o o 

whilee in sector z this density is, 

0?_i0x/0f-i i 

ggtt(9(9zz | ft_JF < Pl.n =  J f{9\ 9>)dOx (6.5) 

Ass individuals pursue their comparative advantage, the observed distribution of ability 

off  the workers searching for a job in each sector differs from the population distribution 

off  abilities. The distortionary effect of the import tariff on the productive potential of 

thee economy follows from multiplying the number of workers who switch sectors as a 

consequencee of the tariff by their productivity difference between both sectors; i.e., 

// / f{6x,ez){ez -9x)dezd92 (6.6) ) 

Observat ionn 6.2 The distortionary effect of the import tariff is given my the number 

ofof generalists that work in the protected sector who would have worked in the unprotected 

sectorsector in the absence of trade protection times the ability difference between the two sectors 

forfor each of them. 

Givenn the average ability and proportion of workers who choose to search for a job in 

sectorr j ' , employers now determine the amount of jobs they want to offer. Thus we now 

turnn to the second stage of the matching process, the supply of vacancies. The supply of 

vacanciess by employers depends on the costs of opening a vacancy and on the expected 
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profitt of doing so, which is a function of the fraction of stu and Itu workers, the average 

abilityy of the workers, the number of workers searching, and the price, all evaluated in 

thee sector where the employer is located. 

First,, we assume that when a firm and a worker do not come to an agreement when 

theyy meet, the vacancy disappears, because jobs last for one period only, and the worker 

becomess or remains unemployed for this period. The payoff from this state is zero for 

bothh the employer and the worker. Both firms and workers take part in matching with 

fixedd intensity of search, normalized to unity. The probability that a worker meets a job 

inn some period t in sector j is qj. By the assumption of fixed intensities this probability 

iss independent of anything that the worker does. It depends only on the aggregate inputs 

off  firms and workers into matching, which is equal to the number of jobs and the number 

off  workers. Similarly, the probability that a job meets a typical worker is independent of 

thee actions of the firm. It is derived from qJ
t by making use of the property that jobs and 

workerss meet in pairs. Since jobs meet at most one worker in each round of matching, in 

equilibriumm each vacancy-worker matching wil l be successful, and so the probability that 

eachh worker becomes employed is also equal across worker types: it is independent of the 

workers'' ability level and irrespective of whether he is stu or Itu. 

Wee are now able to determine the probability, prs
t
iu'3, that a job meets an stu worker 

inn sector j at time t. Half of the job seekers in sector j in period t - 1 die at time t 

andd they are replaced by stu workers. Moreover, the number of employed workers in the 

previouss period still alive today are also stu. Since we concentrate in this section on the 

steadyy state solution of our model, we determine prfUJ on the basis that workers are not 

movingg between the two sectors. Then, as L[^ = L\ and, since we look at the model in 

steadyy state. (£_, = q{ = q3\ we have prfu'J = prf  ̂ = prst^, so that: 

pjpj,tu,,tu, = vrfu, = \M-i + \M-^t-x  l ( i + ^ ) . (6.7) 
LLJJ

tt * 

Thee amount of Itu workers in sector j is equal to the amount of workers who did not have 

aa job in the previous period and are still alive today. In steady state prt
tv'J = prltuj, and 

thee probability that a job meets an Itu worker is equal to. 

prprttuottuo--=1=1 _prstu.]=  1 (l-q?) (6-8) 

Thesee probabilities are one determinant of the average quality of job seekers in sector j 

andd therefore they are also a determinant of the number of jobs offered in each sector. 

Thee total number of jobs offered in sector j at time t is denoted by J{, while e[ - q\L\ is 
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definedd to be the total employment in sector j at time t, which is equal to the number of 

vacancy-workerr matching in sector j at time t. Now we can express the average probability 

thatt a vacancy in sector j is filled, as, 

44 - # (6-9) 
Thee employer does not know if his vacancy meets an stu or an Itu worker. Moreover, he 

iss unable to observe the productivity of a potential job seeker. Therefore, in deciding how 

manyy vacancies to open, he looks at the expected marginal profit of opening a vacancy. 

Thiss expected marginal profit is equal to the employer's fraction of the expected value 

off  output which is produced by a particular worker type if the vacancy is filled. Written 

downn in natural logarithms, to take account of the structure of Heekman and Honoré 

(1990),, this yields, 

Etln7r>> =Zt + \npi (1 + Tj) + E(ln0> + In ^ - . (6.10) 

wheree Tz = 0 and we define 

^^ = ln( l -Q)+ln2[pr("
t t J' + ï/prJ ]̂ 

Ass we have assumed that the employer in sector j is unable to observe the productivity 

off  a worker he has to form an expectation about it. This expectation, Etln#J, is equal to, 

EEttmeimei = E (in** ' | Pi_  ̂ > (3\_xe
i) ,j,i = x,z, % # h (e.ii) 

forr which an explicit expression is given in Heekman and Honoré (1990). 

Wee assume the cost of opening a vacancy for one period in sector j to be a constant 

\/kK\/kK In equilibrium the number of vacancies created will be determined by equating 

marginall  benefits of opening a vacancy to marginal costs. Taking account of the fact that 

wee write our model in logs, this results in, 

E(ln7rii  = -lnfcJ' (6.12) 

Wee now introduce a specific matching function xUL L3
t) f° r matching vacancies to work-

ers.. This function has the number of vacancies and the number of workers looking for a 
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jobb as arguments and it is assumed to be at least twice differentiable, with positive first-

orderr and negative second-order derivatives, homogeneous of degree 1 (constant returns 

too scale), and it satisfies x(0, L\) — \{J( .Q) = 0. 

Totall  employment in sector j will be equal to this matching function, unless the number 

off  workers or the number of vacancies is smaller. Thus. 

ejej = mm [X(J>. LI).  JJ,L(\ (6.13) 

I tt is clear from this equation that the only variables that can change the outcome of 

matchingg from one period to the next are the endogenous numbers of vacancies and 

workers.. Like Pissarides (1992) we ignore any trivial equilibrium. Non-trivial matching 

problemss arise when x(.,.) is less than both J{ and L\. Then we have that in equilibrium 

EE hi/T; + In kJ — 0 and using (6.10) we get. 

Inn J{ = & + In/>/ (1 -t- Tj) + Etln0J' + In (qf L{) + hi kj (6.14) 

Fromm this equation we directly observe the following: 

Observat ionn 6.3 The amount of jobs offered in sector j is higher if workers are more 

likelylikely to find the vacancies (q\ higher), when more workers choose to search for a job 

inin sector j (L\ higher), when the cost of opening a vacancy in sector j is less (Ink0 

larger),larger), when employers receive a larger fraction of the value of output (a lower), when 

thethe value, of output is larger (pj and/or Tx larger), when the long-term unemployed are 

moremore productive (y larger), when the expected average productivity of workers searching 

inin sector j is larger (IEt In 6j higher), and when the previous period probability of being 

matchedmatched to an stu worker is larger (prs
t
 u'3 larger, prt

u'J smaller). 

Thiss last aspect of the supply of jobs is the source of persistence. The higher the pro-

portionn of Itu workers among potential job applicants, the fewer the number of vacancies 

thatt come into the market. The market becomes 'thin', as there are relatively more job 

seekerss with lower effective productivity. When a shock occurs that raises the number of 

ItuItu workers, the probability of unemployment for the new cohort increases. So then the 

markett remains thin, even though the old unemployed have all left unemployment after 

aa maximum of two periods. Thus what we see is that a thin market leads to more job 

shortagee which in turn perpetuates the thinness, as is also the case in Pissarides (1992). 

Inn our model, this persistence in sector j is reinforced by the fact that L\ is a positive 

functionn of q{_l. When ^_j is lower, L\ decreases which results in job destruction in sector 

j ,, while it results in job creation in sector i ^ j . 
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Too derive an expression for the matching probability q{ we assume a Cobb-Douglas 

matchingg technology,8 

XX{JlL[)=[aJl}{JlL[)=[aJl} bb[Ll}\[Ll}\  (6.15) 

wheree 0 < b < 1. In this equation a > 0 is a scaling constant measuring the efficiency of 

thee matching technology. Following our earlier assumption that x(-, ) is less than both 

JlJl and L\, we have that e\ = q\L\ = *(.ƒƒ, Z^)- Using this relationship and (6.15), we 

have, , 

<7tt J] (6.16) 

Assumingg that b = , i.e. that firms and workers are equally effective in finding partners, 

andd expressing (6.16) in logs we have, 

lngff  = - In a + - In J3
t - - In L\ (6.17) 

Substitutingg J{ from (6.14) and rewriting results in, 

Inn ql =  In a + \np>t' (l + TJ) + £t + Etln9J + In V (6.18) 

Thiss is a difference equation in q\, since EJn6>J and both prfu,J and pr[tw'J depend on <f t_v 

Inn the stationary (steady state) equilibrium we have g( = (ft_x = q3 and we know that 

workerss do not move between the two sectors. Â  = \{_l = XJ. Thus, we can solve for 

q\q\ which we do implicitly . We choose the parameters a. kJ, a, y, T and p> in such a way 

thatt lngf' < 0 so that 0 < q{ < 1. Notice, from expression (6.18) that the tariff raises the 

matchingg probability in the agricultural sector which, referring to equation (6.1), implies 

ourr answer to question (a) in the Introduction to this chapter: 

Conclusionn 6.1 Import protection distorts the comparative advantage of workers as it 

raisesraises both the wage as well as the probability of finding a job in the protected sector in 

relationrelation to the unprotected sector. Even without diminishing returns, tariffs reduce the 

productiveproductive capacity of the economy. 

HPissaridess (1992) showed that, for general matching technologies, there is a possibility for multiple 

equilibria.. This general case could offer an explanation for the different experiences faced by different 

countries. . 
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Usingg the following equation for aggregate employment, 

Inn Et = \ne*+\nez
t = In (<££,*) + In (qz

tL* t), (6.19) 

wee have, 

\ne{\ne{ = lna + £, + M ' (l + TJ) + E \n9j + \nkj + In L\ (6.20) 

Noticee the difference between equations (6.18) and (6.20): 

Observat ionn 6.4 The expression for the. matching probability in sector j is indepen-

dentdent of the number of workers searching in that sector, and thus depends only on the 

 of the workers searching for a job in that sector. Employment in each sector also 

dependsdepends on the number of workers searching in that sector, and thus exhibits both quality 

andand quantity effects. 

Wee now have a model which exhibits imperfect information, worker heterogeneity, and 

aa source of persistence. With this model we analyze the consequences of trade reform for 

employmentt in the agricultural sector and in the manufacturing sector. Moreover, we are 

ablee to consider the effects of trade reform on the distribution of wages. 

6.33 Trade Liberalization and Employment 

Abolishingg the tariff Tx in the agricultural sector affects employment in both sectors 

throughh various channels. Since workers lose part of their skills during unemployment, 

aggregatee employment may be negatively affected in a persistent way. Before we are able 

too derive analytical expressions for these effects on employment in both sectors, we first 

havee to specify the fractions of stu and Itu workers in both sectors, when the system is 

nott in steady state. Out of steady state, expressions (6.7) and (6.8) change since we have 

too account for (costless) labor mobility. 

Supposee T 1 is abolished (i.e. set to 0) at time t. At time t + 1 people move out of 

sectorr x and into sector z after the resulting decrease in p\, so that, 

P<rP<r  = l ^ ^ 1 + % - ^ P - S ^ (6-22) 
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Givenn our assumptions, the number of workers that move to the other sector is propor-

tionallyy divided over the different types of workers. Hence, a proportion prs
t+{ x (prt+f) 

off  the workers moving from sector x to z consists of stu (Uu) workers. Consequently, the 

proportionn of workers of a certain type in sector x does not change as a consequence of 

workerss moving out of this sector.9 This explains (6.21). 

Inn sector z, Lz
tq\ workers were stu in the previous period. Of these workers, \L\q\ are 

stilll  alive at t + \. Also, half of the workers employed in sector z at time t die between t and 

tt + 1 and are replaced by new entrants which are stu. Hence the factor | {L\ + L\q\) of 

(6.22).. The second term shows the number of workers moving out of sector x, flowing into 

sectorr z, times the probability that these workers were matched to a job in the previous 

period. . 

Usingg these two expressions we now derive the analytical expressions for the conse-

quencess of the permanent abolishment of the import tariff that was levied on the agri-

culturall  product, for sector x (in Section 6.3.1) respectively sector z (in Section 6.3.2), 

therebyy answering question (b) in the Introduction to this chapter. 

6.3.11 The Effects of Trade Liberalization in Sector x 

Usingg equations (6.21) and (6.22) and the framework developed in the previous section 

wee are now able to analytically characterize the effects of trade liberalization for the 

sectorr that was initiall y protected.10 The effects of such a shock follow from considering 

aa decrease in p£. Almost all of its effects can be illustrated by looking at the effects of 

thiss shock on qf and qf+l  respectively on q\ and gf+1. The change in p\ at time t due to 

thee reform, affects employment in sector x at t, but not yet in sector z at t. Sector z is 

affectedd as soon as workers start to move. Labor moves with a lag and, therefore, sector 

zz wil l not be affected until time t + 1. Thus,11 

dd In ef d In qx 

dpfdpf dpf 

aii  / stu,x , Uu.x \ 
01npff  0Et l n f l ' 9\n{prt + yprt j  ̂ 1 

dp?dp? dpf dpf p\ 

üNotee that prl+{ x ^ prl u,x, since T^T  ̂ 0 and thus also —JV  ̂ 0, as is derived below. 
10Inn the next section we provide illustrative simulations of this analytical solution and discuss the 

sensitivityy of these effects to variation in parameter values. 
111 See the Appendix for details on the derivation. 

file:///L/q/
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Fromm equation (6.23) it is easy to see that employment in sector x at time t depends 

positivelyy on the change in the price level. Therefore, 

Conclus ionn 6.2 The only effect of trade liberalization at time t on employment in sector 

xx comes via its direct impact on the expected profitability of opening vacancies. The com-

positionposition of workers searching for a job in sector x is not affected at time t and employment 

inin the formerly protected sector decreases. 

Att time t + l some workers, exploiting their comparative advantage, move out of sector 

xx and instead search for a job in sector z. The workers that move out of the agricultural 

sectorr are the generalists; i.e. those workers for which the difference in ability between the 

twoo sectors is small. Workers wil l move because the abolishment of the tariff decreases the 

wagee directly and because q* has decreased, while q\ has not changed. In other words, 

thee wage and employment prospects in the agricultural sector have decreased and the 

workerss that move are the ones that moved into the agricultural sector in response to the 

tradee protection in the first place. 

Thee effects on the matching probability in x at t + 1 depends on a number of factors. 

Firstt of all, employment has decreased in sector x at time t which has increased the 

numberr of Itu workers at t + 1 in the population and therefore the number of Itu workers 

searchingg for a job in that sector. However, at the same time the workers that move out 

mayy not have been the most productive in x, thereby increasing the average skill level of 

thee workers who keep on searching for a job in x. The effect of the abolishment of the 

importt tariff at t on the matching probability in x at t + 1 depends on whether the overall 

impactt of these effects is positive or negative. In the Appendix we show that. 

a ing?+ 11 = g» -<Wf , ,2 d\n[prt+1 +yprt+l) 

ddPPff o* [  CtJ+l)pf dpi 

withh h (.) and c*t+l  as given in the Appendix. 

Thee first term on the rhs of (6.24) denotes the effect of the price change on mean 

abilityy in sector x. Since workers move out of sector x and into sector z. the composition 

off  workers searching for a job in x has changed. We assume that oxx > axz, where axz 

cann be equal to zero, negative or positive. For example, o~xz < 0 indicates specialization: 

aa high ability level implies that the worker has specialized on producing in one sector and 

thenn the probability is large that this worker is not very productive in the other sector. 
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Vicee versa, o~xz > 0 indicates that a worker with high ability in one sector tends to have 

higherr ability in the other sector as well. 

Thee workers that move from sector x to sector z are those whose difference in ability 

betweenn the two sectors is the smallest, since for these workers the liberalization may 

shiftt their comparative advantage from sector x to sector z. Among other things, this 

effectt is captured by h (~c t̂+l), which is positive. As a consequence, the first term on 

thee rhs of (6.24) is negative and the movement of workers out of sector x and into sector 

zz has a positive effect on mean ability in sector x, because of the negative shock to px
t. 

Thee reason is straightforward. After the liberalization, only the most able ('specialists') 

workerss stick with agricultural production. Thus the direct impact at time t of the shock 

too the matching probability between jobs and workers in sector x, is mitigated by labor 

movingg out of this sector at t + 1. 

However,, there is a second effect of the shock on the quality of workers searching for 

aa job in x. This effect is captured by the second term on the rhs of (6.24) and it shows 

howw the shock affects the effectiveness of workers in converting their ability into output. 

Thee decrease in q\ decreases the number of stu workers in x and increases the number 

off  Itu workers. The movement of workers has no further effect on the fraction of stu and 

ItuItu in sector x. This second term on the rhs of (6.24) is positive which implies that the 

negativee shock to the price level at t decreases the fraction of stu at t + 1 which in turn 

decreasess the matching probability at t + 1 in sector x. This decrease in the quality of 

workerss searching for a job in sector x combined with the increase due to the effect that 

averagee ability of the job seekers has increased determines the "quality' effect of the shock 

inn sector x. 

Recalll  from our previous discussion that we can separate the effect of a sector-specific 

shockk on the log of sectoral employment into this 'quality' effect and a 'quantity' effect, 

d W + ii  = dlngf+1 + d lnL?+ 1 

dpfdpf dpt dpf 

wheree the first term on the rhs of (6.25) refers to the 'quality' effect and the second term 

onn the rhs refers to the 'quantity' effect of a sector-specific shock on sectoral employment. 

Thiss quantity effect is negative as workers move out of sector x. Depending on the effect 

off  the shock on the matching probability, employment may either increase or decrease 

inn sector x from t to t + 1. In Section 6.4. numerical examples show that in general 

employmentt in the protected sector wil l decrease as a result of the shock, but for the time 

beingg we have the following: 

Conclusionn 6.3 The response of employment in sector x at time t + 1 due to trade 
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liberalizationliberalization is uncertain. On the one hand employment increases because the fraction 

ofof job seekers in this sector that are  becomes higher, while on the other hand 

employmentemployment decreases because of higher previous period unemployment and due to the 

lowerlower number of job applicants. 

6.3.22 The Effects of Trade Liberalization in Sector z 

Thee effect of trade reform on employment in sector z at Ms given by, 

dlnqldlnql dhiLï _ d i ne 
-- 0 (6.26) 

dpfdpf dtf+l  dV\ 

Thee shock to p\ has no effect on either the composition of job seekers in z nor on the 

amountt of workers searching for a job in the manufacturing sector. 

Conclus ionn 6.4 Employment in the unprotected sector at time t is unaffected by trade 

reformreform at time t. 

Inn the Appendix we show that. 

dpfdpf ~ a? n[ C' ' t + 1V dpf 

withh h (.) and c* t +1, as well as an explicit expression for the second term on the rhs. as 

givenn in the Appendix. Equation (6.27) shows that the quality effect in sector z is also 

determinedd by both the change in the distribution of skills after workers have moved to 

thiss sector and by the effect of this movement of labor on the fractions of sty respectively 

ItuItu workers in z at t + 1. 

Byy similar reasoning as above, we can establish that the first term on the rhs is 

positive.. Therefore, this effect causes the decrease in px
t to decrease average ability of the 

workerss searching for a job in z. The intuition behind this result is that only the workers 

forr whom the difference in ability between the two sectors is small are moving. As a 

result,, the workers that enter sector z are the least specialized workers. Since employers 

cannott observe the ability of job seekers, the average ability level of the workers searching 

forr a job in z has decreased which in turn decreases the matching probability at t + 1. 

Thee second term refers to the fact that after trade has been reformed, the fraction 

off  stu workers in x decreases while the fraction of Itu workers increases. Since workers 

movee from x to 2, the quality of workers searching for a job in the manufacturing sector 
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iss affected through this channel as well. If the fraction of Itu workers was higher is x than 

inn z, the movement of workers together with imperfect information by employers implies 

thatt the quality of job seekers in z is negatively affected. 

Conclusionn 6.5 The response of employment in sector z at time t + 1 due to trade 

liberalizationliberalization is uncertain. On the one hand employment decreases because the fraction 

ofof job seekers in this sector that are 'generalists' becomes higher, while on the other hand 

employmentemployment increases due to the high number of job applicants. Furthermore, in case the 

fractionfraction of long-term unemployed workers had been higher (lower) in the protected sector 

inin the previous period, the quality of the pool of job applicants in the unprotected sector 

deterioratesdeteriorates (improves) due to the inflow of workers from the formerly protected sector. 

Finally,, we briefly consider what happens to aggregate employment at t + 1, 

d\nEt+id\nEt+i dlne*+l  d\nez
t+1 = d\nqf+l  d\nqz

+1 _ 

dpfdpf ~ dpi + dp- dpf dpf ' 

ass in the aggregate the quantity effects of shocks cancel out. The effect of the shock on 

aggregatee employment at t+1 depends on the relative impact of the shock on the quality of 

jobb seekers in the sectors x and z. Aggregate employment can either increase or decrease 

andd it wil l be interesting to consider what has happened to aggregate (un)employment 

afterr the economy has settled in its new steady state. We take this issue up in our 

numericall  illustrations in the next section. 

Finally,, it is very difficult to discuss in general the effects of trade reform for the 

distributionn of wages. What we can say is that by moving to the manufacturing sector, the 

generalistss limi t the negative effect of trade liberalization on their expected wage, although 

theirr expected wage still decreases. The agricultural specialists see their expected earnings 

decreasee by more because of the direct impact of trade liberalization on the level of wages, 

butt also because employment opportunities have decreased. The workers in manufacturing 

earnn the same wage if matched to a job, although their expected wage declines as well 

becausee of increased competition for jobs which decreases the probability of employment. 

Thiss effect arises because the workers in manufacturing cannot be distinguished from the 

agriculturall  workers that moved into the unprotected sector. Thus, concerning question 

(c),, we have: 

Conclusionn 6.6 Trade liberalization affects wages negatively. Which workers stand to 

loselose most from trade reform does not depend on the distinction between (low and high 
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skilled)skilled) individuals, but on the. different productivity levels of a single individual with re-

spectspect to the different sectors of an economy. Specialized workers in the protected sector 

areare most affected, then the generalists that switch to the other sector in response, to trade 

liberalization,liberalization, and the decline in expected wages is smallest for manufacturing workers. 

Thus,, one cannot say in general that trade reform implies increased income inequality, 

norr can one say that unemployment effects wil l be concentrated among the least-skilled 

workers.. The reason for this result is that firms cannot observe worker quality before 

hiring,, jobs last for one period only, and the quality of the overall (combining both sectors) 

unemploymentt pool is invariant to the trade policy except for the fraction of long-term 

unemployedd workers. The model therefore does not predict that lower skilled workers wil l 

bee worse off or more likely to be unemployed compared to higher skilled workers when 

internationall  trade is liberalized. 

6.44 Some Illustrative Simulations 

Onn top of our analytical solution to the model, it is instructive to give some numerical 

illustrationss of the dynamics of the model after a shock has occurred. In this section we 

wil ll  analyze the effects of trade reform in the form of abolishing an import tariff completely 

att time t—\. We focus on the amount of job seekers and unemployment in each sector as 

welll  as the effects on aggregate unemployment. We discuss how sensitive our conclusions 

aree to variations in the parameters of interest, such as the degree of loss of skills and the 

variancee of the distribution of ability. 

Inn our base scenario we assume the following parameter values: Tx — 0.1, y — 0.90, 

kkxx = kz = 0.6, jjx — fiz — 1. aXI = ozz = 1. and oxz = 0. We posit I = 1000 so that 

inn total there are 2000 workers of which, on the basis of comparative advantage, 1077 

searchh for a job in the agricultural sector and 923 search for a job in the manufacturing 

sector.. The 10% tariff results in a situation in which 77 workers see their comparative 

advantagee change such that they search for a job in the agricultural sector, although they 

aree more able in the manufacturing sector. In this case, the following steady state values 

aree obtained: <f = 0.8991, qz = 0.8626. ex = 968.43, ez = 796.12, and E = 1764.55. After 

thee tariff of 10% is abolished, p\ — p\ — 1. The dynamics towards a new steady state after 

thee abolition of the tariff are presented in Table 6.1. In the table, U( for j = x, z, denotes 

thee percentage unemployment in sector j and Ut indicates the aggregate percentage of 

unemployment. . 

Ass one can see from Table 6.1, the direct impact of trade liberalization at time t — 1 

iss to decrease the matching probability in sector x and, as a consequence, to increase the 
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jj Period 

t> > 
l> > 
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h h 
t t 
k k 
1» » 
\> \> 
|l0 0 

h h 

9? ? 
0.8991 1 

0.8174 4 

0.8462 2 

0,8348 8 

0.8389 9 

0.8374 4 

0.8380 0 

0.8378 8 

0.8378 8 

0.8378 8 

0.8378 8 

0.8378 8 

«f f 
0.8626 6 

0.8626 6 

0.8296 6 

0.8408 8 

0.8367 7 

0.8382 2 

0.8377 7 

0.8379 9 

0.8378 8 

0,8378 8 

08378 8 

0.8378 8 

Lt Lt 
1077.06 6 

1077.06 6 

969.650 0 

1011.14 4 

995.920 0 

1001.49 9 

999.460 0 

1000.20 0 

999.930 0 

1000.03 3 

999.990 0 

1000.00 0 

v; v; 
10.086 6 

18.260 0 

15.382 2 

16.522 2 

16.108 8 

16.259 9 

16,204 4 

16.224 4 

16.217 7 

16.219 9 

16.218 8 

16.219 9 

Li Li 
922.940 0 

922.940 0 

1030.35 5 

988.860 0 

1004.08 8 

998.510 0 

1000.54 4 

999.800 0 

1000.07 7 

999.970 0 

1000.01 1 

1000.00 0 

vi vi 
13.741 1 

13.741 1 

17.037 7 

15.916 6 

16.330 0 

16.178 8 

16233 3 

16.213 3 

16.221 1 

16.218 8 

16.219 9 

16.219 9 

uut t 
11.773 3 

16.174 4 

16,235 5 

166 222 

16219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

Tablee 6.1: The effects of trade liberalization with a tariff of 10 percent. 

aggregatee unemployment rate in this sector to 18.26%. Labor moves with a lag and as a 

consequencee sector z is unaffected at t — 1. So aggregate unemployment increases only 

becausee of the direct negative impact of the shock on employment in sector x. At t = 2 

laborr starts to move. The decrease in q\ has increased the fraction of Itu in sector x and 

hass therefore decreased average skill in sector x. Nevertheless, we see that q\ has increased 

comparedd to the previous period. We conclude that average ability of the workers that 

remainn in x must have increased considerably. Many workers move and, as we discussed 

inn the previous section, this affects the quality of the workers searching for a job in z (and 

thereforee gf) through two channels. First of all, the decrease in q\ decreases the fraction 

off  stu workers in z at time 2. Second, average ability in z decreases. Both effects depress 

thee average quality of job seekers in the manufacturing sector and the unemployment rate 

inn this sector increases to a maximum of 17.037% at t — 2. The effects on unemployment 

inn sector x and z of labor movement almost cancel out since the aggregate unemployment 

ratee is more or less stable after period 1. Thus, this simulation seems to suggest that 

thee persistent increase in the aggregate unemployment rate almost entirely depends on 

thee direct impact of trade reform. Labor movement between sectors does, however, affect 

sectorall  (un)employment. In this illustration we see overshooting before the economy 

finallyy settles in its new steady state at t = 11. 

Supposee that a larger tariff, T — 20%, had been in place. The results of trade reform 

inn this case are presented in Table 6.2. The results are qualitatively the same as for 

TT = 10% although all the effects are approximately twice as large. 

Wee proceed by looking at an illustration in which the degree of loss of skills is larger. 

Moree specifically, we posit y — 0.8; i.e. long-term unemployed workers are less capable 
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|| Period 
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0.9394 4 

0.7995 5 

0.8539 9 
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0.8381 1 

0.8377 7 

0.8379 9 

0.8378 8 

0.8378 8 

0.8378 8 

tf tf 
0.8860 0 

0.8860 0 

0.8222 2 

0.8436 6 

0.8357 7 

0.8386 6 

08375 5 

0.8379 9 

0.8378 8 

00 8378 

0.8378 8 

0.8378 8 

^ ^ 
1140.93 3 

114(11 93 

1)42.09(1 1 

1021.3Ü Ü 

U92.140 0 

1002.88 8 

'JUS.. 950 

1000.38 8 

099.86(1 1 

1000.05 5 

(«9.98(1 1 

1000.01 1 

"T "T 
4.0610 0 

20.051 1 

14.611 1 

16.804 4 

16.006 6 

16.297 7 

16.190 0 

16.229 9 

16.215 5 

16.220 0 

16.218 8 

16.219 9 

Li Li 
853.070 0 

853.070 0 

1057.91 1 

978.640 0 

1007.86 6 

997.120 0 

1001.05 5 

999.620 0 

1000.14 4 

999.950 0 

1000.02 2 

999.990 0 

v.-v.-
11.402 2 

11.402 2 

17.784 4 

15.637 7 

16.433 3 

16.141 1 

16.247 7 

16.208 8 

16.223 3 

16.217 7 

16.219 9 

16.219 9 

UUtt | 

77 1920 | 

166 362 | 

166 289 | 

166 233 | 

162211 | 

16.2199 | 

162199 | 

16.2199 | 

16.2199 | 

16.2199 | 

16.2199 | 

162199 | 

Tablee 6.2: The effects of trade liberalization with a tariff of 20 percent. 

off  transforming their ability into productivity. The results are summarized in Table 6.3. 

Wit hh y — 0.8. unemployment is larger in both sectors in the initial, protected, steady 

state.. Note that the aggregate unemployment rate increases slightly more after trade has 

beenn reformed compared to the case in which y — 0.9. 

Upp to now, we have assumed that both sectors are identical before any shocks hit 

thee economy. We wil l now analyze how our results change when we introduce differences 

betweenn sectors, for example because axx = 1 while a~z ~ 2 for kx = kz = 0.55. 

Inn the initial steady state the unemployment rate is now very high in the agriculture 

andd much smaller in the manufacturing sector. This is because some workers now have a 

veryy high ability in z compared to their ability in x and. as a consequence, more workers 

aree searching for a job in z than in x compared to the situation in which both sectors were 

identical.. After trade has been reformed, less workers move compared to the case in which 

bothh sectors became identical after the liberalization, since workers in agriculture are more 

specialized.. The aggregate unemployment rate increases by less percentage points after 

tradee has been reformed, although the rise in unemployment in the manufacturing sector 

becomess larger compared to our baseline scenario in Table 6.1. The reason for this is that 

thee workers who were searching for a job in x before the shock are relatively unable workers 

inn z. Then, after the shock, only a small amount of workers move, but this movement of 

workerss reduces the average quality of job seekers in z a lot precisely because they have 

loww ability in z. Moreover, as one can see from equation (.46.26) in the Appendix, because 

qqxx is smaller than qz, the fraction of stu workers in z decreases if workers move in from x 

afterr the tariff has been abolished. 

Next,, suppose that axx — 2 and czz — 1 for kx = kz - 0.55. The dynamics for 
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|| 0.8939 

|| 0.8126 

|| 0.8377 

|| 0.8280 

|| 0.8311 

|| 0.8301 

|| 0.8304 

]]  0.8303 

jj  0.8303 

|| 0.8303 

|| 0.8303 

it it 
0.85C3 3 

0.8563 3 

0.8235 5 

0.8327 7 

0.82% % 

0.830G G 

0.8303 3 

0.8304 4 

0.8303 3 

0.8303 3 

0.8303 3 

LÏ LÏ 
1077.85 5 

1077.85 5 

970.430 0 

1009.66 6 

996.850 0 

1001.02 2 

9999 670 

1000.11 1 

999.970 0 

1000.01 1 

1000.00 0 

f* * 

100 615 

18.741 1 

16.227 7 

17.198 8 

16.892 2 

16.991 1 

16.959 9 

16.969 9 

16.966 6 

10.967 7 

16.967 7 

Li Li 
922.150 0 

922.150 0 

1029.57 7 

990.340 0 

1003.15 5 

998.980 0 

1000.33 3 

999.890 0 

1000.03 3 

999.990 0 

1000.00 0 

v; v; 
14.367 7 

14.367 7 

177 649 

16.735 5 

17.042 2 

16.943 3 

16.975 5 

16.964 4 

16.968 8 

16.967 7 

16.907 7 

UUtt | 

12.3455 | 

16.7244 | 

166 959 | 

10.9699 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

166 967 | 

Tablee 6.3: The effects of trade liberalization with a tariff of 10 percent and larger loss of 

skillsskills (y=0.8). 

Period d 

f> > 
I ' ' 
Ï Ï 
1» » 
1» » 
t» » 
1° ° 
k k 
h h 
t> > 
|10 0 

if if 
0.7948 8 

0.7225 5 

0.7403 3 

0.7339 9 

0.7358 8 

0.7352 2 

0.7354 4 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

tf tf 
0.9341 1 

0.9341 1 

0.8952 2 

0.9071 1 

0.9032 2 

0.9045 5 

0.9041 1 

0.9042 2 

0.9042 2 

0.9042 2 

0.9042 2 

Lf Lf 
976.37 7 

976.37 7 

908.55 5 

932.25 5 

924.48 8 

926.97 7 

926.14 4 

926.41 1 

926.32 2 

926.35 5 

926.34 4 

^^  1 
20.521 1 

27.746 6 

25,974 4 

26.615 5 

26.418 8 

26.484 4 

26.463 3 

26.470 0 

26.468 8 

26.469 9 

26.469 9 

L*L* t t 

102332 2 

102332 2 

1091,20 0 

1067.47 7 

1075.25 5 

1072.76 6 

1073.59 9 

1073.32 2 

1073.41 1 

1073.38 8 

1073.39 9 

u; u; 
6.586 6 

6.586 6 

10.48 8 

9.289 9 

9.679 9 

9.552 2 

9.593 3 

9.579 9 

9.584 4 

9.582 2 

9.583 3 

V, V, 

13.390 0 

16.918 8 

17.517 7 

17.366 6 

17.418 8 

17.401 1 

17.406 6 

17.404 4 

17.405 5 

17.405 5 

17.405 5 

Tablee 6.4: The effects of trade liberalization with a tariff of 10 percent, axx = 1, and 
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11 Period 

1° ° 
I1 1 

t2 2 

t» » 
h h 
t» » 
f» » 
1? ? 
H H 
\> \> 
|10 0 

9f f 
0.9671 1 

0.8791 1 

0.9130 0 

0.9012 2 

0.9051 1 

0.9039 9 

0.9043 3 

0.9041 1 

0.9042 2 

0.9042 2 

0.9042 2 

* * 
0.7513 3 

0.7513 3 

0,7308 8 

0,7369 9 

0.7348 8 

0.7355 5 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

L; L; 

1123.37 7 

11233 37 

1055.74 4 

1079.06 6 

1071.47 7 

1073.9'J J 

1073.11 Ü 

1073.45 5 

1073.37 7 

1073.40 0 

10733 39 

U! U! 

33 294 

12.09 9 

8.699 9 

9.879 9 

9.488 8 

9.614 4 

9.572 2 

9.586 6 

9.581 1 

9.583 3 

9.582 2 

H H 
876.41 1 

876.41 1 

943.98 8 

920.68 8 

928.26 6 

925.74 4 

92654 4 

926.28 8 

926.36 6 

926.33 3 

926.34 4 

VI VI 
244 8G9 

24.86'J J 

266 925 

266 314 

26.516 6 

26.452 2 

26474 4 

26.467 7 

26.409 9 

26,468 8 

26,469 9 

UUtt | 

12.7500 | 

177 688 | 

177 302 | 

17.4455 1 

17.3922 ] 

17.4099 | 

17.4033 | 

17.4055 | 

17.4055 | 

17.4055 | 

174055 | 

Tablee 6.5: The effects of trade liberalization with a tariff of 10 percent, axx — 2, and 

OzzOzz = 1. 

thiss simulation can be found in Table 6.5. Compared to the case presented in Table 6.4. 

unemploymentt in sector x increases by more and unemployment in z by less percentage 

points.. Labor mobility and the change in the aggregate unemployment rate are approx-

imatelyy the same as for axx = 1 and azz — 2 . The employment rate in z is much less 

adverselyy affected after the liberalization since, under the latter parameter configuration, 

thee workers that move in general do not have very low ability. Moreover, because qx is 

muchh larger than qz before the shock, the fraction of stu worker in z may actually increase 

afterr the shock. 

Thesee simulations give some insight into the interactions between the quantity and 

qualityy effects that arise after trade has been reformed. Labor movement together with 

imperfectt information implies that spillovers between sectors arise when one sector faces 

increasedd competition. If workers move with a lag and lose part of their skills during 

unemployment,, aggregate unemployment is permanently higher after an import tariff has 

beenn abolished, unless other measures are included in the liberalization package that 

preventt unemployment from rising. We discuss such extensions of the reform package in 

thee next section. 

6.55 Expanding the Liberalization Package 

AA tariff levied on the agricultural product distorts both the goods market and the labor 

market.. As we saw above, the latter distortion comes from the fact that a tariff affects the 

comparativee advantage of some workers. Although we did not take the distortion on the 
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consumptionn side of the market caused by the tariff into account, it is well known that a 

productionn subsidy is often a better instrument than a tariff because it targets directly the 

particularr activity one wants to encourage. One of these activities could be the protection 

off  domestic jobs in which case the subsidy should be directed to wage-costs. As we saw 

above,, abolishing an import tariff increases unemployment permanently. In this section 

wee are concerned with question (d) as stated in the Introduction to this chapter. Thus, 

wee study what features should be added to the liberalization package to prevent any 

undesirablee side-effects of trade liberalization. In particular, we analyze how to alleviate 

thee distortion on the production and consumption side of the market simultaneously by 

replacingg the import tariff by a wage-cost subsidy, such that any unemployment effects of 

tradee liberalization are mitigated.12 

Firstt of all, we study the effectiveness of the standard policy prescription: replace the 

importt tariff by giving a wage-cost subsidy to the protected sector. One can see from 

equationn (6.18) that replacing the tariff, Tx, by a subsidy, sx, which decreases the costs 

off  opening a vacancy to fe(1*  ^such that Tx = sx with sz = 0 results in, 

lntff  = l n a + ££ + l n ^ + Et ln0J + ln£:J( l + sJ) (6.29) 

Ass a consequence, the matching probability in both sectors wil l remain the same when a 

wage-costt subsidy of 10% is given to the agricultural sector instead of levying an import 

tarifff  equal to 10%. The same amount of workers search in each sector as was the case 

withh the tariff in place and employment in each sector remains the same. Thus, the 

steady-statee outcome wil l not be affected by trade reform. This way we get rid of the 

consumptionn side distortion although the labor market distortion is still present. For, 

withh the tariff in place we saw that the comparative advantage of workers changes in such 

aa way that from an ability point of view too many people work in the agricultural sector 

sincee wages are artificially high in this sector. Thus, the total productive capacity of the 

economyy is still not at full potential. 

Observat ionn 6.5 Replacing an import tariff by giving a wage-cost subsidy with the 

samesame size to the protected sector may eliminate the distortion on the consumption side of 

thethe market, but not the one on the labor market as still not all workers specialize on the 

bastsbasts of their comparative advantage. 

However,, one can overcome the latter labor market distortion as well. The way to do 

thiss is by giving a lump-sum financed wage-cost subsidy to both sectors such that workers 

12Botmann (1999) discusses the effectiveness of vouchers as a way to finance unemployment benefits for 

reducingg unemployment. 
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Period d 

t> > 
1' ' 
l> > 
t* * 
h h 
I I 
t» » 
[̂  ^ 
h h 
1» » 
|10 0 

l' « « 

It It 

0.8991 1 

0.8589 9 

0.8910 0 

0.8791 1 

0.8834 4 

0.8819 9 

0.8824 4 

0.8822 2 

0.882a a 

0.8823 3 

0.8823 3 

0.8823 3 

tf tf 
().862f. . 

09063 3 

0.8736 6 

0.885-1 1 

0.8811 1 

0.8827 7 

0.8821 1 

0.8823 3 

0.8823 3 

0.8823 3 

0.8823 3 

0.8823 3 

Lf Lf 
1077.06 6 

1077.06 6 

969650 0 

1011.08 8 

995.960 0 

10011 47 

9999 470 

1000.19 9 

9999 930 

1000.03 3 

9999 990 

1000.00 0 

Uf Uf 
10.080 0 

144 114 

10.905 5 

12.089 9 

111 658 

11.814 4 

11.757 7 

11.778 8 

11.770 0 

11.773 3 

11.772 2 

11.772 2 

LI LI 
922.940 0 

922.940 0 

10300 35 

988.920 0 

1004.04 4 

998.530 0 

1000.53 3 

999.810 0 

100007 7 

999.970 0 

10(10.01 1 

1000.00 0 

u; u; 
13.741 1 

9.3660 0 

122 637 

11.457 7 

11.887 7 

11.731 1 

11.787 7 

11 1 767 

111 774 

11.772 2 

111 773 

11.772 2 

UUtt | 

11.7733 | 

11.9233 | 

11.7977 | 

11.7777 | 

11.7733 | 

11.7722 j 

11.7722 ] 

11.7722 ] 

11.7722 j 

11.7722 | 

117722 | 

11.7722 | 

Tablee 6.6: Replacing the tariff by a wage-cost subsidy in both sectors. 

workk in the sector where they are most able and such that aggregate unemployment will 

nott increase. Moreover, such a general subsidy wil l be less expensive than giving a subsidy 

too the agricultural sector alone. 

Too give an indication of the size of such a general subsidy, consider the simulation 

resultt (for kx = kz = 0.6, TT = 10%. y = 0.90. oxx = azz = 1), presented in Table 6.6. 

Subsidizingg both sectors, financed by lump-sum taxation, protects long-term employment 

too the same degree as levying an import tariff on one sector and does not distort product 

andd labor markets. Moreover, subsidizing both sectors is cheaper than subsidizing only the 

agriculturall  sector. For in the latter case one gives a 10% subsidy to 968.43 jobs (qf x L\) 

whilee in the former case, a 5% subsidy is given to 968.43 jobs in x respectively a 5% subsidy 

forr 796.12 jobs in the manufacturing sector. The reason for this cost advantage of a general 

subsidyy is that if you only subsidize employment in the previously protected sector, you 

aree giving subsidies to too many workers. So the fact that a sector-specific subsidy does 

nott eliminate the labor market distortion is also the cause for why such a specific subsidy is 

moree costly than a general wage-cost subsidy. On the other hand, a general subsidy results 

inn transitional dynamics in which aggregate unemployment temporarily rises. Thus, 

Conclus ionn 6.7 Adding a general wage-cost subsidy to the liberalization package protects 

employmentemployment better, and at lower cost, than including a subsidy to the agricultural sector 

only,only, although unemployment temporarily rises. 
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6.66 Concluding Remarks 

Inn this chapter we have discussed an equilibrium-search model with worker heterogene-

ity,, imperfect information, and loss of skills during unemployment. The heterogeneity 

off  workers yields an important mechanism through which an import tariff distorts the 

laborr market. For, such a tariff changes the comparative advantage of some of the least-

specializedd workers. The wage and the employment prospects for these generalists become 

largerr in the protected agricultural sector, although they are more able in the manufac-

turingg sector. Limiting free trade may not only reduce specialization on the basis of 

comparativee advantage of countries, but also of workers. 

Becausee a tariff distorts both the consumption side of the market and the labor market, 

tradee liberalization sounds like a plausible thing to do. However, although not all labor is 

sector-specificc it is not completely mobile as well. If labor moves with a lag, employers face 

imperfectt information concerning the ability of job seekers, and workers lose part of their 

skillss during unemployment, trade liberalization increases the aggregate unemployment 

ratee persistently through important sectoral interactions. 

Moreoverr we have argued that there are distributional implications associated with 

tradee reform. Trade liberalization affects relative output and factor prices between sectors 

andd therefore labor allocation. As a consequence, its impact on the wage distribution 

dependss critically on the ability of individuals in different sectors as this determines to 

whatt extent they can adjust to such relative price changes. Thus, which workers stand 

too lose most from trade reform does not depend on the distinction between (low and 

highh skilled) individuals, but on the different productivity levels of a single individual 

withh respect to the different sectors of an economy. The most specialized workers in 

thee agricultural sector have most to lose, the generalists mitigate their loss by switching 

sectors,, but still they lose. Finally, manufacturing workers experience fiercer competition 

forr jobs than was the case when trade was still protected. Our simulations indicate 

thatt the unemployment rate in the manufacturing sector increased considerably after the 

liberalizationn of trade so that this may be an important aspect of trade reform as well. 

Althoughh a tariff may protect domestic employment, a wage-cost subsidy is generally 

moree efficient on the grounds that it does not distort the consumption side. We have 

shownn that simply replacing the tariff by a wage-cost subsidy to the agricultural sector 

hass the disadvantage that it does not alleviate the labor market distortion. Because this 

distortionn remains present it is also a relatively costly way to protect domestic employment 

sincee too many jobs wil l be subsidized. We argue that it is better to give a wage-cost 

subsidyy to both sectors since then the comparative advantage of workers wil l no longer 



146 6 ChapterChapter 6. Trade Liberalization and Labor Market Dynamics 

bee distorted, which wil l also make such a general subsidy cheaper compared to a sector-

specificc subsidy. The picture that emerges from our chapter then is that if one wants to 

liberalizationn trade and prevent the distortion of comparative advantage of workers, the 

cheapestt way to do so is to replace the import tariff by a general wage-cost subsidy which 

wil ll  prevent unemployment from rising permanently. 

Althoughh we apply our model to the specific setting of trade reform, it is more general 

andd can be used to analyze other forms of sector-specific shocks affecting relative prices 

ass well. From this point of view, two final observations are relevant. First of all, including 

sector-specificc learning-by-doing may result in a higher level of employment to start with, 

butt larger unemployment in the long-run, after shocks have hit the economy, as workers 

becomee less mobile between sectors. Less mobility between sectors is then the result of 

workerss waiting for the shock to pass as they do not want to run the risk of losing that 

partt of their skills that they accumulated in the previous period. Stimulating people to 

becomee 'generalists' instead of 'specialists' may then be an interesting long-run option, 

althoughh it comes at a short run cost. 

Second,, the fact that specialization may turn out to be disadvantageous in the long-run 

inn our model when a country is exposed to a lot of shocks has an immediate application 

too the distinction between specialization on the basis of absolute versus comparative 

advantage.. The number of goods for which an economy has an absolute advantage is at 

leastt as large as the number for which it has a comparative advantage. Employment wil l 

probablyy be larger in the short-run if the economy specializes on the basis of comparative 

advantage.. However, if the economy is hit by repeated shocks, unemployment may be 

lowerr in the long-run if the economy had a more diversified production package on the 

basiss of absolute advantage. Countries specializing in the production of one good in the 

presencee of persistent unemployment, sector-specific shocks, and lagged labor mobility, 

mayy be less well-off in the long run as workers have no where to go if a shock hits the 

economyy unless workers are mobile internationally. 

6.77 Appendix 

Too be able to study the effects of trade reform on both sectors of our model, we derive 

thee influence of a shock to p* on q{+s, for j = x, z. s = 0,1, 2,... in this Appendix. These 

effectss are illustrated by looking at the effect of a negative shock, coming from trade 

liberalization,, in p\ on qf, qf+1, q\ and qz
t+l . The effects at times t + s, s > 2 do not 

addd much insight and are therefore neglected. They can be deduced in a similar fashion. 

Thee analytical derivations of the formulae for the partial derivatives are in two separate 
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subsections. . 

6.7.11 Der ivat ive of qf and qf+l  w i t h respect to pf. 

Inn this subsection we determine J1 ll and ^ % t i . First, 

dlnqfdlnqf _ d lnp*  dEtrnfl *  ^ m ( p < T + ̂ + T ) _ d lnp* _ 1 

öp?? dpi dpi dpi dpi pf 

sincee a change in p*  does not affect the expected skill level in sector x at time t or the 

probabilityy of meeting a worker of either type at time t. 

Second, , 

aingf+11 _ dlnp?+ 1 3 Et + 1 lnfl*  d lnEf f i + 1
 a l n (ró+T + *#"&* ) _ 

dp?? ~ dpi + ölnE/?f+1 dp? + apf 

d ii  / stu,x . ltu,x\ 

__ u t̂+x^u u^vt In [pr t+l + ypri + 1 j 
""  0 1 n E #+ 1 <9p? + dp? ( -1} 

ass we consider the case of a permanent sector-specific shock and lnE/5?+1 = In/??. 

Heekmann and Honoré (1990), show that: 

0Et + 1 l ng**  aEt + 1( l n f l x | l nPa E> lnP ,) g w - g M t > / x 

dlnE/3?+11 " 0 1 n E #+ 1 " ^ ft ( C * ^ l j ( A b - 2 ) 

with, , 

ct+ 11 = 1 1 1 - = ^ — + / ^ - / ^ , 

c* , t+ ll  ~~ ' 
a a 

*(c* )) V/2TT 

andd where /i' {.) indicates the first derivative of h (.) with respect to ln E/??+1. Furthermore, 

din/??? _ dln(qlpl) _ dlnqf dmp? _ 

dpidpi dpi dpi dpi 

11 1 2 

== -7 + 4 = 4 (A6-3) 
PiPi Vt Vt 
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andd thus, 

uuin»in» , o -u , *  ln ^ '+1 +yprt+i  J 
- n ^^ = _o» f̂ i / i , j_ +  — v — y (A6 4) 

öpff o2 pf dpi 
Now,, we determine the final term in this expression. Substituting 7»"(+{x gives 

dprdpr11;:?;:?  d(i-prf+y)_ dWf:r 

andd thus 

dpfdpf dpf dpi 

dinn ( K + T + yprïïf) _ d in (3 + (1 - y ) p r t
ay ) _ 

__ a in (y + (1 - j>) pr f f i ' ) 3 fa + (1 ~ g) F f f ï ' ) _ 

O(y+(l-i/)prfir)) ^ 

11 n ,dPrt+\ 

(A6.5) ) 

(A6.6) ) 

ass - ^ = 0. From equations (6.21) and (6.18), one can see that F ^ ' = \  ̂ = ^f  so 

that: : 

Inn ( ^ + 1 ' + yprt+[  J 11 1 - j / 

dpidpi y + (i-y)\(i + qf) 2pf 

ii  i - y 

l + y + ( l - y ) < ? ff  pf 

Summarizingg the above leads to 

dlngf+ii  tJxx - ^ ^ L ' / x ^ 1 1 1 - y 

öpff  <r2 l c ,' l + l ) Pf i + s + ( i - y ) ^ Pt 

6 . 7 .22 D e r i v a t i v e of q\ a nd q£+1 w i t h r e s p e ct t o pf. 

Firstt of all, because of static expectations we have that -  ̂ = 0. Second, as 

\nq\nqzz
t+1t+1 =\na + Zt+\nkz +\npz

t+l + E( + 1ln#~\ (A6.8) 

(A6.7) ) 

wee have that, 
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dd In qf+l  _ d In p ^ + SE^lnfl' + ^ ( ^ + yprj'+V) ( ^ ^ 

â f f dpf dpf &Pt &Pt dpf dpf 

Noww d ' " ^1 = 0, since the price in sector z does not change because of change in the 
opopt t 

pricee in sector x. 
Ass before, we have that 

dpidpi ~ 0 E l n #+ 1 dpf 

Fromm Heekman and Honoré (1990) we have 

0Et + 1 l n0**  9Et + 1( l nO r | l nPs > lnPx ) _ azz - az 

ÖlnE/3' ' «+i i 0 1 n E #+ 1 1 

L / » ' ( - < t + i ) , , 

(A6.10) ) 

(A6.11J J 

where e 

- t+i i 

-*,«« + ! 
-t+i -t+i 

h(-c*)h(-c*) = 11 1 -Ie* 
$(c,)) v/2^ 

asMf+1 1 Fromm (^46.3) we have "v +1 = 4 - As a consequence, this leaves us with determining 

n^prt+1̂ +y-prt+1_22 p j r s t i w e r e wr i t e this expression using (A6.6) for sector z, yielding 

d ii  / stu.z , ltu,z \ 
l nn [Prt+i  + yprt+{) 

dpf dpf yy + (l -y)prst+{ 
11 n \ dpr^ 

dpf dpf 
(A6.12) ) 

whichh leaves us with determining ' t ' 
dpf dpf 

Substitutingg (6.21) into (6.22) gives 

,tu,z,tu,z _ 1 Lf + L\gf 1 _^+i L [ 
Pr (( + 1 - 9 r*  + 9 I 1 + ^ J TZ 

(A6.13) ) 

Noticee that if q\ = qf, then prffi = \ (1 + gf) and prJ+{*  =  (1 - qf). In general, we 

havee to determine the derivatives of both parts of the expression. First, 

d d L\L\ + L\q\ 

dpfdpf [  L* t+1 

JJt+\ t+\ 
dtfdtf , dL dqf dqf 

++ ïr^qf + ir^L * )_ (Z , **  + L * t f ) ^ 

fei)' fei)' 
(A6.14) ) 
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Now w 

and d 

dJL\_dJL\_ = 32LA[  = 2 LÖA[ 

dpfdpf dpf dpf' 

\\zz
tt = f I f{6\6z)dOxdez 

oo o 

wheree E,d{ = Ep^Egj? = p)
t_-[g

J
t_1 = $_ ], j = x, z. Thus we have, 

KK = f f f{Ox,0:)dOxdB\ 

whichh is independent of pf and therefore, 

MM dp1 

Noww given this and  — 0. the expression -  ̂ [ ^ '2^' ^ I c an o e reduced to: 

_d__d_ \Lf +Lz
tgf 

dpf dpf 

Wee are left with determining. 

f 2 2 

fei) fei) dpf dpf 

dLdLzz
t+1t+1 _ d2L\;+l  = 2LdX^+l 

dpfdpf dp 

Fromm (A6.17) it follows immediately that, 

dXdXzz
t+lt+l  d 

dpf dpf 

dPtdPt dv\ 
f{o\ef{o\ezz)do)dojjdedez z 

00 0 

whichh can be rewritten as. 

d\ud\ux x 

dPt dPt 

oc c 

JJ dp; 

P'tlr^/Pflf P'tlr^/Pflf 

f{9f{9xx,6,6zz)d6 )d6 d9d9z z 

Integratingg with respect to 9X yields, 

(A6.15) ) 

(A6.16) ) 

(A6.17) ) 

(A6.18) ) 

(A6.19) ) 

(A6.20) ) 

(A6.21) ) 

dpt dpt 

oc c 

== f— 
JJ dpf 

FFxx{^^-,e{^^-,ezz)-)- Fx(o,ez 
dedez z 
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f-f-
JJ dpi 

pfqf pfqf 
d9\ d9\ (A6.22) ) 

ass Fx(0, 6Z) is not a function of pf. At this point, we choose not to rewrite this expression 

anyy further by substituting the multivariate lognormal cumulative density. So now we 

have, , 

dpf dpf 

oc c 
d d 

dpf dpf pfqfpfqf ' 
d6d62 2 (A6.23) ) 

andd thus: 

d d 
dpf dpf 

LLzz
tt+L+L zz

ttQt} Qt} Li Li 

(t*!(t*! ++i) i) 

oc c 

0 0 
pfqf pfqf 

d9d9z z 

Noww we have to determine the second part of —éjr-, 

d d 

dpi dpi 

''  Tz — Tz 

I ' z z >> + * ) 
11 n X) d L\+x -Li \L;+l  -L\dqi 
22[[  Qt) dpf L~+1 2 L~+1 dpi 

(A6.24) ) 

Wee have, 

dd L't+l-Lf L*+x- dpf dpf dpf dpf 

dpfdpf Li+l 

^ + i i 

9L9LU: U: 
dpf dpf ff  + 1 dpf "*" u t dpf 

fei)" fei)" 
LjLj  dLj+1 

(Li(Li+l+l ff dpi 

(t-Uiï (t-Uiï 
r2L L 

oc c 

JJ dpi 
^mr-.r ^mr-.r 

piqi piqi 
d9d9z z (A6.25) ) 

and, , 

Ass a result:, 

\Ll \Ll LfdqfLfdqf 1 Lf + 1-L f 

22 L't+1 dpf 2pf Lf+l 

oo stu,; 

dprdprt+t+ j j 
dpi dpi 

d d 

dpi dpi 

11 L\ + L\q\ t Li+1 - Li 1 

22 LÏ + + 'l+qf)\'l+qf)\  = 
Ji+1 1 
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LI LI 
22(L(L t+1t+1y y 
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z z 
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_d_ _d_ 

dpf dpf 
FF*(i *(i 

PtQt PtQt 
dBdBzz + 

2pff  If +1 

:A6.26) ) 

Inn this expression we can distinguish three distinct influences of a negative change in pf 

onn prf^\z. First, there is the difference in matching probability between both sectors. A 

secondd effect can be ascribed to the number of workers moving from sector x to sector z. 

Third,, there is the effect of the (multivariate) distribution of productivity in the sectors. 

Substitutingg (.46.13) and (.46.26) into (.46.12) now yields the result. 

Inn [pr t+{ + yprt+1 J 

dpf dpf ++ ( l - y ) l £ £ ^ + i ( i  + <lt <lt 

11 LÏ 

22(LUi)' (LUi)' 
(Qt-QÏ)L (Qt-QÏ)L 

dp\ dp\ 
rr {{PtQtOPtQtOz z 

ÏÏ  L PfQf 
dOdOzz + 

11 L~t+\ L\ 

2pff  LUx 
(A6.27) ) 

Inn other words, the movement of workers out of the agricultural sector and into the 

manufacturingg sector does not affect the relative fractions of stu and Itu workers in each 

sector.. We conclude by once more stating the result: 

d\nqld\nql+l+l  _ gzz -<?zx,'( z . 2 
-- 2 n y c*,t+i) rix+ 

Ft Ft 

d d II  / stu,: 

Inn \jprt+i 
Itu.z Itu.z 

with h 

dpf dpf 

a,, / s t u .z , Itu, 

a i n ( p r l f ll +yprt + l 

dp* dp* 

a' a' dpi dpi 
(A6.28) ) 

ass given in ,46.27. 


