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1 Introduction: International Sourcesof Labor Mar-
ket Churning

The gainsfrom internationaltrade are obtainedthroughthe reallocationof re-
sourcedo their mostproductve uses. This reallocationis not costlesshowever,

anda full understandingf the overall impactof trade mustconsiderboth effi-

cieng/ benefitsand adjustmentosts. Indeed,muchof the debateover the net
benefitsof opennessoncernghe sizeof theseadjustmentosts,especiallythose
arisingfrom changesn employment. As notedin the 1998 Economic Report of

the President, “The public debateover tradeliberalization. .. [has]focusedon
the distributionalimpactof increasedrade. This issuearisesfrom the tendeng

of increasedradeto favor somedomestidndustrieswhile puttingothersat a dis-
advantage”(pp. 238-39).

As suggestedby this quote,animportantsourceof internationallygenerated
adjustmentcostsis changingpatternsof employmentthat, in turn, reflect re-
sponsedo movementsn thereal exchangerate. This role of the realexchange
ratearisesfor two reasons. First, the volatility of the multilateralU.S. real ex-
changerate makesit a likely sourceof changingemploymentpatternsbetween
sectorssellinginternationallytradedgoods(suchasmanugcturing)andothersec-
torssellinggoodsandserviceghatdo not directly faceinternationalcompetition.
Furthermore a given movementin the real exchangerate can generatea wide
rangeof responsesvithin traded-goodsectors,sinceexposureto international
competitionvarieswidely, even amongfirms within narravly definedindustries
(BernardandJenseri995).

This papercontributesto anunderstandingf internationallygenerateédjust-
mentcostsby demonstrating statisticallysignificantandeconomicallymportant
effect of thereal exchangerateon grossjob flows in manugcturingindustriesin
theUnited States Grosgob flows consistof thetotalnumberof employmentposi-
tionsgained(job creation)andthetotal numberof employmentpositionslost (job
destruction)y all firms within a sector An associatesneasureof labor market
churning,job reallocationjs the sumof job creationandjob destructiont These
grossob flow measurearemorecloselyassociateavith labormarketadjustment
thanthemorecornventionalmeasuref netemploymentchangewhichrepresents
thedifferencebetweerthejob creationrateandthe job destructiorrate,sincenet
changedoesnot fully accountfor intrasectorajob flows. Previousresearcthas

1SeeDavis, Haltiwangerand Schuh(1996)for an extensie discussiorof the role of job cre-
ationanddestructiorin U.S. manufcturingsectors.



focusedalmostexclusively on the effectsof internationafactorson netemploy-
mentflows 2

Grossjob flows are an importantaspectof the manufcturingsectorof the
United States. For example,the averageannualreallocationratein manufctur
ing over the period1973to 1993 was 19 percent,while during the sameperiod
the averagenet decreasen overall manugcturingemploymentwas 1.4 percent.
Throughreallocation,workers move to more productve and more remuneratie
positionsasnew opportunitiedecomeavailableandasnew jobsarecreated But
labor market reallocationacrosssectorsandregionshasa costly sideaswell. In
the wake of job destructionworkerscould experiencea protractedperiodof un-
employmentduring their searchfor a new job. Successfuteemplyment may
requireretraining,whichitself demandsime andresourcespr moving to another
partof the country Furthermorefirm-specificskills, andpossiblysectorspecific
skills, arerendereduselesswith job destructionand,asa consequenceayagesin
new jobsmaynot matchpreviouswages.

Sincethe basisof simultaneougob creationand job destructionis hetero-
geneity acrossfirms, we presentevidencein the next sectionon the extent of
heterogeneitywith respectto internationalcompetitionin U.S. manugcturing.
Opennesamongmanugcturingindustriesincreasesover time but the increas-
ing divergencein the degreeof opennessicrossndustriesis evenmorestriking.
This divergenceoccurseven within seeminglynarrov categoriesof manufctur
ing industries. Takingthis penasie heterogeneityn opennesasastartingpoint,
we presenta modelin Section3 in which simultaneougob creationandjob de-
structionarisewithin a sectorin respons¢o movementsn therealexchangeate.
This modelmotivatesour estimatingequation.

Section4 presentghe resultsfrom our econometric@analysisof the effectsof
therealexchangeateon job creationanddestruction. Jobdestructionn 4-digit
SIC industriesrespondssignificantly to real exchangerate appreciations. For
example,we estimatethatthe real exchangerateappreciatiorof the early 1980s
causeda cumulatve increasen thejob destructiorrateof 14.4percentag@oints
over five years,controlling for mary otheraggregateand industry-level factors.
This overall effect for manufcturingis accompaniedy divergent movements
acrosgnorenarrovly definedmanufcturingsectors. We find statisticallysignif-
icantandeconomicallyrelevantevidenceof heterogeneoussponsienesof job

2See,for example,Grossmar(1982), Bransonand Love (1988), Revenga(1992), Sachsand
Shatz(1994),Goldbeg andCampa(1997)andBurgessandKnetter(1998). Gourinchag1999)
doesconsiderghe effect of internationalfactorson grossjob flows. In arelatedvein, Kletzer
(1998b)studiesdataon grossworker flows.



destructiorto appreciationgn the exchangerateresultingfrom differencesn the
degreeof opennesamongindustries.This suggestaninternationakourceof job
churningamongmanufcturingindustries. Interestingly however, job creation
doesnotrespondsignificantlyto changesn therealexchangeate.

2 Job Flows and Openness Across Industries and
Across Time

Thefocusof this paperis thestudyof how job flowsin detailedindustriesrespond
differentlyto changesn therealexchangerateandthusgive riseto job realloca-
tion. An initial issue,then,is the extent of heterogeneitpmongmanufcturing
industries both with respecto job flows andwith respecto internationalexpo-
sure. In this sectionwe presenevidenceontheseissues.

In Section2.1we investigateaheheterogeneityn job creationandjob destruc-
tion amongmanugcturingindustries. We showv thatmuchof the cross-sectional
variationin job flows occurswithin narrawvly definedindustriesratherthan be-
tweenbroaderindustry groups. But the main sourceof the time seriescross-
sectionalvariationin the job flow ratesof 4-digit industriess temporalvariation,
ratherthanary persistentross-sectionalifferencesn thedegreeof job churning.
We shaw thattherealexchangeatesignificantlyaffectsthetemporalbehaior of
thejob destructiorratefor the overall manufcturingsector

Thefocusof our interesthowever, is the differentialresponseto movements
in therealexchangeateamongmanugcturingindustries. A particularindustry’s
responseo therealexchangeaateis likely linkedto how openit is to international
trade. Therefore,the cross-sectionabariationin job creationand job destruc-
tion inducedby the real exchangeratereflects,in part, cross-sectionalariation
in openness. In Section2.2 we presentsomeinformation on opennesscross
manufcturingindustriesin the United States. We shov that opennesamong
manufcturinghasgrown markedly over the pastthreedecades. More to the
pointfor thefocusof this paperthedispersiorof opennesamongmanufcturing
sectorshasalsogrown. We find that openneseamongmanufcturingindustries
is not well explainedby standardindustrial groupings,a result with important
implicationsfor the mannerin which we conductour empiricalinvestigation.



2.1 GrossJob Flowsin Manufacturing

It hasbeennotedelsevherethatgrossjob flow datarevealsignificantchurningin
the labor market for manufcturingjobsin the United States.® In this section
we definejob creationandjob destruction,the componentf grossjob flows.
We presenthe empiricalevidenceon job destructionandjob creationacrossall
manufcturingsectors,alongwith the time path of the real exchangerate. We
alsoexaminethe degreeof heterogeneityn grossjob flows acrosssectors.

Our dataon industry-lesel job creationand destructioncome from Davis,
Haltiwanger and Schuh(1996), in file RZI4.DAT, constructedrom the panel
of manufcturingplantsin the CensusBureaus LongitudinalResearclDatabase
(LRD). Ourdataon industry-lesel internationatradecomefrom the NBER ex-
portandimportdatabasedescribedn Abowd (1990)andFeenstrg1996,1997)4
Thesgob flows andtradedataaresupplementedith dataon othermanugcturing
activity from theNBER Productvity Databaselescribedn BartelsmarandGray
(1996).°> This combineddatasetprovidesa panelof annualdatafor 442 4-digit
manufcturingindustriesover the period1973to 19938

Jobcreationratesandjob destructiorratesarecalculatedrom plant-level net
employmentchanges. Let z.; be the level of a manufcturingplant’s employ-
ment,wherethe subscriptdenoteplant (e), industry(z), andtime (¢), andlet A
denotethe first-differenceoperator Az; = z; — z_1. Following Davis, Halti-
wangerandSchuh(1996),we definejob creationin a manufcturingplantas:

_ Azeit if Azeit >0,
Ceit = { 0 otherwise (1)
andplant-level job destructions
] [Aze| if Az <O,
deit = { 0 otherwise. (2)

For establishmentthatincreaseheir level of employmentover a giventime pe-
riod, c.;; IS positve andd,; is zero, while for establishmentshat reducetheir
employment,c,;;, is zeroandd,;; is positive.

3See especiallyDavis, Haltiwanger andSchuh(1996).

4Seealsoftp: //ftp.ssds.ucdavis.edu/pub/Econ/Feenstra/USirade.

SSeealsohttp: /nberws.nber.org/nber prod.

50ur dataare annualbecausehe trade and productiity dataare only available at that fre-
gueng. In principle,it would bepreferableo have higherfrequeng datawhenstudyingexchange
rates.However, theannualdataactuallyareadvantageoubecausehey omit high frequeng tran-
sitory fluctuationsin the exchangerate that probablydo not inducejob creationanddestruction
responsebecausgob flows arecostlyandtime-consuming.

4



Thegrossjob creationratein industry: in yeart, Cy;, representthesumof all
positveemplgymentchangescrossll establishments thatindustryin thatyear
divided by total industry employmentthat year’ Likewise, the corresponding
grossjob destructionrate, D;;, representshe sum of the absolutevalue of all
negative employmentchangesacrossall establishmentg thatindustry divided
by totalindustryemployment. Theaveragevalueof theannualjob creationratein
manugcturingovertheperiod1973to 1993was8.8 jobscreatedger100 positions
eachyear while the comparableaveragerate of job destructionwas 10.2 jobs
destryed per 100 positionseachyear (Schuhand Triest 1998). Reallocation
within industry: in yeart, R;;, is definedasthesumof its creationanddestruction
rates(R; = Ci; + Dy;), while its rate of netchangein employment, N, canbe
calculatedoy subtractinghejob destructiorratefrom thejob creationrate(/V;; =
Ci:— D;;). Thus,theaverageannualrateof job reallocationn manufcturingwas
19 percentbetween1973and 1993while, during this period,the manufcturing
sectorsav anaveragenetdeclineof 1.3 jobs per 100 positions(numbersdo not
adddueto rounding).

Statisticson the averageannualvaluesof grossjob flows fail to reveal the
wide swingsthat have sometimesoccurredover our sampleperiod. Figure 1
shows thattheratesgrossjob flows vary widely over time, asshovn in Figurel,
for themanufcturingsectoroverthe period1973to 19928 Thereallocatiorrate
exceede@0 percentn half theyearsof thesampleyeachinga high of 24 percent
in 1983. The figure demonstrateshat the job destructionrateis more volatile
thanthe job creationrate, with the job destructionrate exceedingl5 percentin
threeyears,1975,1982,and1983.

Figurel alsoprovidessomepreliminaryevidenceon the correlationbetween
manufcturinggrossjob flows andthe businesscycle. Shadedoarsin thefigure
represenperiodsof recession. The datain the figure suggesthat the job de-
structionrateis stronglycountergclical, while thejob creationrateis progyclical.
Thefigurealsodepictsthe multilateralrealexchangerateover the sampleperiod,
with anincreasen this measurendicatinganappreciatiorof thedollar. Thejob
destructiorrate appeardo belinkedto the real exchangerate, exhibiting higher
valueswhenthe real exchangerateis strongandlower valueswhenthe real ex-

’Forreasonglescribedn Davis, HaltiwangerandSchuh(1996),thegrossjob flows aredefined
asMarch-to-Marchchangesatherthancalendatyearchangedik e our otherdata.We matchdata
samplingperiodsasbhestaspossibleusinglags. Aboutaone-quartemismatchremainsput it does
not appeatto seriouslyaffectthetiming of relationshipdetweervariablesat annualfrequencies.

8In this figure, the annualjob flows datahave beeninterpolatedto a quarterlyfrequeng to
permitaccurateplotting of businesycle dates.
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changerateis weak. Thejob creationratedoesnot track movementdn thereal
exchangeateasclosely

Therelationshipsuggestedthy inspectionof thefiguresaresupportedy sim-
pleregressiongisingtheannualjob creationratein manufcturing,C;, theannual
job destructiorratein manufcturing,D;, thelaggedpercentagehangan thereal
exchangerate, %ARFER;_1, andthe laggedpercentagehangen manufcturing
industrial production, % AIPM,_,. Estimatingtheseequationsover the period
1974to0 1993,wefind

C; = 828 —0.015%ARER,_; + 0.10%AIPM,_,
(0.51)  (0.05) (0.09)

R = 0.07 DW = 1.63 n=19

(0.56)  (0.056) (0.10)

R? = 041 DW = 2.07 n=19

wherestandarderrorsare in parenthesesThe coeficientsin theseregressions
areall of the expectedsign, andthe coeficientsin the destructionequationare
significantatthe5 percentevel.

Theseresultssuggestinimportantrole for the real exchangeratein job de-
struction;for example,overtheperiodfrom 1982to 1986,thejob destructiorrate
in manugcturingaveraged 2.2 percent2 full percentag@ointsabove its uncon-
ditional sampleaverageof 10.2 percent.The averagevalueof thelaggedchange
in theexchangeateduringthattime was8.9 percent.Thus,morethan50 percent
of the averageincreasan thejob destructiorrate (8.9 x 0.12 = 1.07 percentage
pointsof the2 percentag@ointrise) maybeattributableto therealexchangerate
appreciation.

Theseresultscontrastwith the evidencepresentedy Davis, Haltiwangerand
Schuh(1996) who find “Strikingly, ... no systematicelationshipbetweenthe
magnitudeof grossjob flows andexposureto internationaltrade” (p. 48). This
conclusions baseduponananalysisn which 4-digit industriesaresortedby two
measure®f foreign tradeexposure,the import penetratiorratio and the export
share.Industriesaredividedinto 5 catgyoriesbasedon theseexposuremeasures.
Thereis no evidence,usingthis method thatthe averageratesof job destruction,
job creationor job reallocationover the period 1973to 1988areassociateavith
differencesn internationakxposure(seetheir Table3.5). But onewould not ex-
pectto find thatthefactorsthatdetermindong-runimport penetratioror long-run
export shareacrossndustries,suchasresourceendavmentsandgeographyare



correlatedwith the thosethatdetermindong-rungrosslabor flows acrossndus-
tries,suchasthecostsof hiring andfiring. Theevidencepresentedhere however,
suggestshatinternationalfactorsmay be animportantsourceof the time series
behaior of job destructionjob creation,andjob reallocation.

In Section4 of the paperwe investigatewhetherthe real exchangerateis an
importantsourceof thecross-sectiondlme seriedbehaior of job creationandde-
struction. While theregressionseportedabove suggestrole for thereallocatve
effects of the real exchangerate betweenthe manugcturingand the nonmanu-
facturingsectorsof the economyananalysisof job reallocationwithin manufc-
turing requiresconsideratiorof the differential effects of the real exchangerate
onjob creationratesandjob destructiorratesatamuchmoredisaggrgatedevel.
Differentialcross-sectionaksponset acommonshock,suchasto theexchange
rate,requirescross-sectionalariationin grossjob flows. In this sectionwe in-
troducethis topic by addressinghe degreeof heterogeneityf job flows across
disaggrgatedmanufcturingindustries.

The presencef simultaneousreationanddestructiorfor the manufcturing
sectorasawholeis to be expectedsincethereis evidenceof a greatdealof het-
erogeneityevenwithin narrovly definedindustries. For example,we find either
creationandno destructionor destructiorandno creationfor ary 4-digit SIC in-
dustryin ary yearin only abouttwo-tenthsof 1 percenbf all obsenrations.In only
about2 percentof all obsenationsis therateof job destructioror the rateof job
creationlessthan1 percent. Therearevery few casef low ratesof job creation
evenif we consideronly obsenationswhenjob destructiorwaslarge. Jobcre-
ationwaslessthanl percenin only 1.8 percentbf thecasesvhenjob destruction
wasabove its nationalaveragevalue of 10.7 percent. Likewise, job destruction
waslessthan1 percentin only 1.1 percentof the caseswvhenjob creationwas
aboveits nationalaverageof 8.7 percent.

Table1 providesa moresystematiexaminationof heterogeneityn grossjob
flows amongindustries. This tabledisplaysthe adjustedR? valuesfrom regres-
sionsof the annualratesof job creationandjob destructionof 4-digit industries
on differentsetsof dummyvariables,using ANOVA. Column1 reportsthe R?
statisticSrom regressionsn which asingledummyvariablerepresentinglurable
goodsindustriesis used. The R? statisticsreportedn Column2 arefrom regres-
sionswith 19 dummyvariablesthat are usedto controlfor the setof 20 2-digit
industrieswhile thestatistican Columns3 and4 arefrom regressiongontrolling
for the setof 143 3-digit industriesandthe full setof 442 4-digit industries,re-
spectiely. In eachcasetheadjustedr? reflectsthe extentof job creationor job
destructionexplainedby industrycateyories. If, for example,all 4-digit indus-
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Tablel: JobFlows Reggression®n IndustryVariabIesz(E2 values)

IndustryIndicators
Durability 2-digit 3-digit 4-digit

No. of Variables 1 19 142 441
1973-199392820bsenations):

Jobcreation .01 .06 A3 .23
Jobdestruction .00 .06 A2 .18
1990(442obsenations):

Jobcreation .00 .07 .18
Jobdestruction .01 .06 A3

NOTE: Tableentriesaretheadjustedk? valuesfrom regression®f job flow rates
onasetof industrydummyvariables.

trieswithin any 2-digit category hadvery similar measure®f job creation,then
wewouldfind alargeadjustedr? in aregressiorof job creationonasetof 2-digit

dummyvariablesandlittle differencebetweenthis adjustedR?? andthe oneswe

would obtainfor regressionf job creationon a setof 3-digit dummyvariables
or onasetof 4-digit dummyvariables.

Thetop panelof Tablel reportsresultsfor regressionsisinga pooledsample
representin@ll 21 yearsfor whichwe have job flows data. In this pooleddataset,
job creationratesandjob destructionratesvary both over 4-digit industriesand
overtime. Theresultsin the tableindicatethatthe adjustedR? valuesareonly
0.23 for job creationand0.18 for job destructiorwhentheseratesareregressean
acompletesetof 4-digit industrydummyvariables. This suggestshattemporal
variationin thejob flow ratesof 4-digit industriess a muchmoreimportantcon-
tributor to their overall variancethanareary persistendifferencesacrossA-digit
industriesin thedegreeof job churning.

The bottom panelof Table 1 reportsresultsthat isolate the cross-sectional
variationin opennessy performinga comparableANOVA using datafrom a
singleyear 1990? Theresultspresentedn the bottompanelshow thatvery little
of the cross-sectionalariationin job flow ratesamong4-digit industriesin that
yearis dueto systematiaifferencesn job churnratesbetweemmoreaggreated
industrygroups. For example,only 6 percentof the cross-sectionalariationin

9Resultsfrom this particularyeararebroadlyrepresentatie of resultsobtainedrom ary other
particularyear



job destructiorratesis explainedby a 4-digit industry’s membershipn a 2-digit
category, andonly 13 percents explainedby its membershipn a 3-digitindustry
cateyory.

Heterogeneityin job creationand job destructionacrossindustriesdue to
movementsn the real exchangerate shouldreflect,in part, heterogeneityn the
exposureof theseindustriesto internationalcompetition. In the next sectionwe
discussthe growth and heterogeneityf narravly definedmanufcturingindus-
triesasthey relateto onemeasuref exposureto internationakcompetition.

2.2 Growth and Heterogeneity in Openness

It hasbeenwidely notedthatthe U.S.economyhasbecomanoreopenovertime.
But, aswith mary popularnotions,the detailsbehindthis factareboth lesswell
known andprovide a morenuancedicture. In this sectionwe confirmthe pres-
enceof an overall growth in opennessn manufcturing. But we alsodemon-
stratethatthe changein opennessver time varieswidely acrossndustrieswith
opennesicreasingamongsomeindustrieswhile otherindustriesremainlargely
closed.

Thegeneraincreasen opennessvertime amongU.S. manufcturingindus-
triesaswell theincreasinglydivergentrelationshipamongindustrieswith respect
to internationaltradeis capturedn Figure?2. In this figure, andthroughoutthe
restof this section,we defineopennesssthe sumof the value of anindustry’s
exportsplusimportsasa proportionof the sumof thatindustry’s domesticsales,
exports,andimports. Figure 2 shows the range(10th to 90th percentiles) me-
dianvalue,lower quartilevalue,andupperquartilevalueof opennessor 4-digit
industriesover the period1958to 1994.

Thisfigure confirmsthe upwardtrendin opennessver time, with themedian
valueof theratio of exportsplusimportsto shipmentsncreasingrom 4 percent
in 1958to 22 percentin 1994. This growth in the medianvalueof this measure
of opennesproceededomavhatunevenly over the sample with relatively little
changefrom the late 1950suntil the end of the 1960s,whenthe averageannual
changean the medianvalueof opennessvas3.5 percent. The paceof the growth
of opennesgjuickenedafter 1972. Between1972and 1987 the medianvalue
of opennesgrew at an averageannualrate of 5.0 percent. This growth has
acceleratedlightly in recentyears,with an annualaveragegrowth rate of 5.25
percentbetweenl987and1994.

Perhapghe moststriking aspectof Figure 2, however, is not the growth in
the medianvalueof opennes$rom the late 1950sto mid 1990s,but the increas-

10



Figure 2: Distributions of Openness Over 4-Digit Industries
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Table2: Rggressiornf 19900pennessn IndustryindicatorVariables

IndustrylIndicators
Durability 2-digit 3-digit

No. of variables 1 19 142
(4420bsenations):
R? 0.02 027 0.44

NOTE: Durability refersto the distinctionbetweendurablegoods(SIC 24-25and32-39)
andnondurablegoods(remainingSICs).

ingly divergentinternationalexposureof 4-digit industries. While someindus-
tries throughoutthe period essentiallyhad no direct internationalexposure,the
value of opennesat the 75th percentileof industriesquadrupledfrom 10 to 39
percentandthe90th percentilerosefrom 18 to 55 percent. Thisincreasen open-
nessat the top endof the distribution was not matchedby a parallelincreasan
opennes# absolutegermsamongtheindustriesatthe lower end. Thustherange
of opennessetween/5thand25th percentilesncreasedrom 8 to 30 percentage
points, and the rangebetweenthe 90th and 10th percentilesncreasedrom 17
percentag@ointsto 52 percentag@oints.

The datapresentedn Figure2 revealthe rangeof opennessut not the com-
positionof industriesconstitutinghigh, medium,or low valuesof opennessOne
may expectsimilar levelsof opennesamongindustriegproducingcommonprod-
ucts. In fact,thisis notthecase. We regresshevaluesof opennes$or 4-digit in-
dustrieson threedifferentsetsof dummyvariablesrepresentingnoreaggreated
industrycateyories;thebroadclassificatiorof durable/ nondurablendustriesthe
largersetof 20 2-digit industryindicatorsandthe setof 143 3-digit categories.In
eachcase the adjustedR? reflectsthe extent of opennes®xplainedby industry
categories. Theincreasean R? from oneregressiorto anothershovsthemaginal
differenceexplainedby a moredisaggrgatedsetof industryindicators.

Theresultsfrom eachof thesethreeregressionsusingthe measureof open-
nessin 1990for 4-digit industries,are presentedn Table2. This table showvs
thatthereis virtually no differenceon averagebetweenthe opennes®f durable
andnondurablemanufcturingindustries with an adjustedR? of only 0.02 in a
regressiorusingonly onedummyvariableto distinguishbetweemondurableand
durableindustries. The amountof variationin opennes®xplainedby member
shipin a particular2-digit industryis alsorelatively small sincethe adjustedR?
for aregressiorusing19 dummyvariableso controlfor the2-digit SICindustries

12



Table3: Transitionsof 4 Digit IndustriesBetweenOpennesQuintiles

1993quintile (rangeof openness)

1 2 3 4 5
1973quintile | (0-.07) (.07-.16) (.16-.26) (.26-.40) (.40-1)| Total
1(0-.03) 78 17 3 1 1| 100
2 (.03-.06) 18 40 24 14 5| 100
3(.06-.12) 6 26 40 20 8| 100
4(.12-.19) 0 10 24 40 26| 100
5(.19-1) 0 6 9 25 60| 100

NOTE: The table shavs the percentageistribution of industriesin each1973 quintile
acrossl993quintiles.

is 0.27. Regressingopennessn 3-digit industrydummyvariablesraisesthe ad-
justedR? to 0.44, well above its valuewhenusing 2-digit industry dummiesbut
still belov one-half.

Theseresultsindicatea greatdealof heterogeneityn the degreeof openness,
largely unrelatedo differencesamong2-digit or even 3-digit industrygroupings.
This suggestdhat substantialdifferencesare likely in the extent to which real
exchangaatemovementsaffectjob creationanddestructioracrosgheindustries
thatconstitutea particular2-digit or even 3-digit industry

Increasingheterogeneityver time, as depictedin Figure 2, may reflectthe
factthatthemostopenindustriean 1958becamevenmoreopenovertime while
the mostclosedindustriesat the beginning of the periodremainedclosed. Al-
ternatvely, the datashavn in Figure 2 could also be consistentwith significant
churning,wherebyindustriesthat wererelatively closedearly in the samplepe-
riod may have becomemore openover time, while otherindustriesexperienced
little changein opennes®r even a decline. We presenta transitionmatrix to
addresghe questionof the stability of therankingof industriesby opennessver
time.

Thetransitionmatrix in Table3 presentshe percentagelistribution for quin-
tiles with respecto opennesén 19730f the 4-digit industriesagainstherespec-
tive percentagelistributionsfor 1993 (the rangeof yearsfor which we have job
flows datafor our regressionanalysis). This table demonstrateshat relatively
little reshufling hasoccurredin the ranking of industries’degreesof openness.
Fifty-two percenpf the4-digitindustriesstayedn the sameopennessuintile be-
tween1973and1993and88 percentstayedn eitherthe samequintile or moved

13



to anadjoiningquintile. Note,however, thatthecutoff valuesof opennes$or each
quintile morethandoubledduring this period,confirmingthe overall increasen
opennessve first notedin Figure?2.

Thesestatisticsoffer aninterestingdepictionof the growth andheterogeneity
of opennessn United Statesmanufcturingindustries. The averagedegree of
opennes$iasincreaseanormouslyin recentdecadesThetendenyg hasbeenfor
all industriesto becomemore openover time, but the biggestincreasan open-
nesshasbeenin theindustriesthatwereinitially mostopen. This hasresultedn
anincreasinglylarge degreeof heterogeneityn opennesso tradeacross4-digit
manufcturingindustries. Someindustrieshave becomestronglyintegratedinto
the globaleconomybut othershave remainedargely isolatedfrom international
competition. Very little of this heterogeneitys associatedvith differencese-
tweenbroadindustry groups. Evenwithin 3-digit industriesthe variancein the
importanceof internationakradeis large.

Thesecharacteristicef opennessndgrossjob flows areimportantto keepin
mind aswe formulatea modelof the relationshipbetweerthereal exchangerate
andjob creationanddestruction. In the next sectionwe developa model,which
we implementin Section4, drawving ontheinsightsprovidedhere.

3 Heterogeneity, Gross Job Flows, and the Real Ex-
change Rate

Simultaneougob creationandjob destructiorwithin a narrovly definedindustry
suggestnimportantrole for heterogeneitamongfirms in thatindustry There
aretwo conceptuallydistinct ways of moving beyond a “representatie firm” to

modelheterogeneityamongfirms in anindustry Firms may have structuraldif-

ferencesuchthata commonshockhasdistincteffectsacrosgirms, or firms may
have a commonstructurebut faceidiosyncraticshockst® We focuson the het-
erogeneityarisingout of structuraldifferencescrosdirms, sincethefocusof this
paperis anempiricalinvestigationof the effect of anaggreatevariable,thereal
exchangeaate,onjob creationanddestruction.

1°The independeneffectsof aggreyateandidiosyncraticshockson grossjob flows have been
studiedby MortenserandPissaride$1994),amongothers. We abstracfrom idiosyncraticshocks
here.While acknavledgingthatidiosyncraticshocksmaybe responsibldor significantgrossjob
flows, we assumehat suchshocksareindependenof, anduncorrelatedvith, movementsn the
realexchangeate.
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It is importantto note that structuraldifferencesalonewill not generatesi-
multaneougob creationandjob destructionn our framewnork. Spillover effects,
wherebytheactionsof onesetof firms affectstheoutcome®f anothesetof firms,
arealsorequired. To illustratethis point, considera situationwherefirms within
an industry sell a similar, but not necessarilyidentical, product. The demand
for eachof thesedifferentproductsincreasesvith a depreciationn the exchange
rateanddecreasewith anappreciationalthoughthe size of the responsevaries
widely acrosghesetof products. Whenfirmsfacea perfectlyelasticsupplyof all
inputs, a depreciatiorcausegob creationamongall firms while an appreciation
causegob destructioramongall firms.

However, in the polar casewherelabor supplyto the industryasa whole is
perfectlyinelastic,the expansionof workers employed by onefirm mustcome
at the expenseof the numberof workers hired by anotherfirm. In this case,a
depreciatiorieadsto both job creation,amongfirms that experiencethe greatest
relatveincreasen demandor theirgoods,andjob destructionamongfirms with
thesmallestelative increasen demandor their goods. Thereis no job creation
or job destructionwhen all firms respondin exactly the sameway to a given
changen theexchangeate. Thereforejn this casetheamountof reallocations
tied to theextentof heterogeneityamongfirms within theindustry

This patternof simultaneousreationand destructionneednot hold in the
more generalcasewherea shift in the industrywidedemandfor labor elicits a
supply response. For example,with a sufficient labor supply responsea de-
preciationcanleadto industrywidejob creationandno job destructionwhile an
appreciatiorcanleadto industrywidejob destructiorandno job creation.

The main themesof this illustration, the role of heterogeneityand spillover
effects,canbe mademoreexplicit andabit moregenerathrougha simplemodel.
Assumethatthe costfunctionfor the ™ firm in anindustryis

Ci (Wi, Gi; Qi) = AWPGE @, (3)

whereW; is the wagepaid by thefirm, G; is the unit costof its non-laborinput,
Q; is the outputof the firm and 4; is a constantfor the i* firm. By Shepards
lemma,the demandfor labor by this firm, L¢ is the partial derivative of the cost
functionwith respecto wagesthatis

_ 0C; (Wi, G5 Qi)
= A =

L AW GTVQ; (@)
Thenthe total differentialof the logarithmof labordemandequation(4), d1n L;
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equals?
dinL;=dln(4;+a)— (1 -a)dnW;+ (1 —a)dInG;+dInQ,;. (5)

We introduceheterogeneitjhereby assumingdifferencedn the demandfor
the productsof the firms!? Assumethatthe demandfor the productsof the ;**

firm is givenby thefunction
—p(1-X;) —pXi
i yoa-xo| | (L B
Pp EP*

where Pp, is the price of a domesticgoodthatis a potentialsubstitute F is the

exchangeate(expresse@sdomesticcurreng perunit of foreigncurreng), P* is

thepriceof aforeigngoodthatis apotentialsubstituteY” isameasuref domestic
income,Y* is ameasuref foreignincome,and X; is a parametecapturingthe

extentto which theit* firm faceforeign competitioneitherthroughsalesabroad
or throughcompetitionwith imports. The own-priceelasticityof demandor the

firm’s productis —u, andthe cross-priceelasticitiesof demandor the domestic
andtheforeigngoodsareu (1 — X;) anduX;, respectiely. Thetotal differential
of thelogarithmof thefunctionalform givenin (6) is

Q; = (6)

dn@; = —pdlnP,+pu(l—X;)dlnPp+ puX;dlnE (7)
+uX;dlnP*+ 8(1 — X;)dInY + 8X;dIn Y™

Noticethatherethe heterogeneityf firms within a sectorwith respecto foreign
competitionis capturedby the parameterX;, while all firms in the sectorhave a

INotice that, with this functionalform, the cross-partiaklasticity of the demandfor laboris
positive and,therefore Jaborandtheintermediaténput are,whatis calledby Hamermesl{1993,
p. 37), p-substitutes. An increasein the price of the intermediatenput shifts out the demand
for labor althoughthe actualamountof labor hired by a firm will alsodependuponlaborsupply
considerations.

2Another possiblesourceof heterogeneitys differentupstreamdemanddor foreign inputs,
domesticinputs, andlabor acrossthe N firms within anindustry Oneway to modelthis is to
assumehatthe i*® firm in theindustryusesL; units of labor, I} units of foreigninputs,and I;
unitsof domestidnputs. Its productionfunctionis

Qi = A; LY (I (=) [(1-Fi)(1-a)
where@; is the numberof units of outputby thatfirm andthe parameterF; indexesthe extent

to which thefirm usesforeigninputswith 0 < F; < 1 for ary . The F; parametersnay differ
acrosall firmswithin a sector
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commong. Substituting(7) into (5) givesusthe labor demandequationfor the
it firm

dinL; = dn(Ai+a)— (1 —a)dnW; + pX;dln E (8)
+(1-a)dlnG; — pdIn P+ (1 — X;)dIn Pp
FuXdIn P* 4+ 8(1 - X;)dInY + BX,dInY*,

This equationdemonstrateshe positive direct effects of a depreciationof the
exchangeaateon labordemandsince for all firmsin theindustry uX; > 0.
Theoverall effect of achangan theexchangeaatealsodependsiponindirect
effectswherebythe changein labordemandby onefirm spills over to affect the
numberof jobscreatedor destryed by anotherfirm in thatindustry In this case,
spillover effectswork throughtheinfluenceof onefirm’s labordemandon wages
facedby otherfirms. Assumethatall firms within anindustrypaythe samewage
so, for example,W; = W4 in industry A for all i. We alsoassumesomesub-
stitutability amongworkersin industry A andworkersin therestof theeconomy
suchthatthelaborsupplyequationfacingthe:** firm in Industry A is

AN Y
L= (V%—) ©)

whereW4 is theindustry-widewage, W is the prevailing wagein the“restof the
economy + is ameasuref laborsupplyelasticity(y > 0), ande is ameasuref
the cross-elasticityof labor supplybetweenindustry A andthe restof the econ-
omy, with € > 0. This specificationgivesus thetotal differentialof labor supply
facingthes® firm,

dlnL; =y (dlnW* —edln W). (10)

To focuson the effect of a changein the exchangerate,we assumehatall other
variablesareconstanto obtaina simpleform of the labordemandequation(8)*3

dnL; = — (1 — )dInW; + pX;dIn E. (11)

Definew; asthe relative employmentsize of the 5** firm in Industry A where

N
> w; = 1. Thenthe changein the logarithm of the total demandfor laborin
i=1

BWe assuménerethat N is largesuchthatall firms arepricetakersin the marketfor goodsand
in themarketfor inputsandthatdIn P; = 0 anddIn G; = 0.
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IndustryA, d1n L4, is

N N
ZwidlnLi =dlnL? = (ZwiXi,u> dinE — (1 —a)dlnW4

i=1 i=1

wherewe have used
N N
D widlnW; =) widln W4 =din W,
i=1 i=1

Definethe sectoralweightedaverage X, as

N
i=1

We setlabordemandequalto laborsupplyfor Industry A to solve for theindus-
trywide wageas a function of the exchangerate andthe economywidewage**
Usingthis result,we have theit" firm’s rateof job creation(if d1n L; > 0) or job
destruction(if dIn L; < 0) as

o e wX  (=a)ey )
dlan_{[,u(XZ X))+ [ - o W]}dl E(.lz)

Note that this resultshavs that the degreeto which proportionalchangesn the
exchangerate,dIn E, leadto job creationor job destructiondependsiponboth
the heterogeneityamongfirms within the industry (that is, the extent to which
the individual X;’s differ from the averageX) andthe generalopennes®f the
industry(thevalueof X itself).

1The stepsinvolvedincludesettingindustrysupplyequalto industrydemand,
Y (dln WA —ednW) = - (1-a)dmnWA + (F(1—a) +pX)dInE
which canbe solvedfor d1n W4

yedIn W + (F (1 - a) + pX)

ora-ay oY

dlnW4 =
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This resultallows for a rangeof possibleresults. To illustratethis, first con-
siderthe casewherey = 0 andthereforedIn L4 = 0. Thenwe have the simple
versionof (12)

dlnLiz,u(Xi—Y)dlnE. (13)

An exchangeatedepreciatiorcausegob creationfor all firms with valuesof X;
above the sectors average,andjob destructionfor all firms with valuesof X;
below the sectors average.Firmswith high relative sensitvity to exchangerate
movementsdraw labor away from firms that respondlessto movementsin the
exchangeate.

Grossjob creationfor SectorA, denotedC, is the weightedsum of the job
creationratesof all M firms expandingemployment,

M M

=1 =1

while the job destructiorrate, D, is theweightedsumof all N — M firmswith a
contractionn employment,

N-M N-M

D=— Z widlnL; = — Z Wik (Xi _X) dln E.

i=1 =1

Note that the job creationand job destructionratesdependuponthe degree of
heterogeneitycrosdirms with respecto the parameterX .

The simple versionof the firm’s equilibrium labor input, equation(13), as-
sumesiIn L4 = 0 andnecessarilygeneratesimultaneousreationanddestruc-
tion in a sectorsincethereareonly intrasectorajob flows. We canincorporate
intersectorajob flows by settingy > 0. In this case,it is possibleto have only
job creationor only job destructionin SectorA in responsdo a changein the
exchangerate. Considerthe casewherethereis no heterogeneityn the sector so
X; = X for all i. Wethenhave job creationamongall (identical)firms if

yuX > (1 —a)eydln W

andjob destructionif the inequality sign goesthe otherway. This resultshavs
that we can conceptuallyseparatentrasectorajob flows from intersectorajob
flows. Intrasectorajob flows reflectheterogeneitamongfirms in the sector In-
tersectorajob flows reflectheterogeneitypetweernhe sectorasa whole andthe
restof theeconomy
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4 Regression mplementation and Results

Themodeldiscussedbove offersa generalframewnork for our empiricalspecifi-
cation. In this sectionwe addresseveralissueshatarenecessaryor usingthat
generalframevork to develop andimplementa specificationthat we canusein
our empiricalanalysis. We drav on the insightsof both the modelpresentedn
Section3 andthe statisticgpresentedn Section2.

4.1 Empirical Implementation

The centralissuein implementingthe model concernghe mannerin which we
controlfor heterogeneityacrossindustriesin their responsrenesso movements
in thereal exchangerate. A standardwvay to control for differencesn structure
in atime seriescross-sectiomatasetlike oursis to run separateegressiongor
eachsetof 2-digit SIC industries;jn this casewe might chooseo run 20 separate
time-seriescross-sectiomegressionspne for eachof the 2-digit manufcturing
industrieswith a cross-sectionatomponentangingfrom four 4-digit industries
for the2-digitindustryTobaccdProductgSIC 21)to forty-seven4-digitindustries
for the 2-digit industryFoodandKindred ProductgSIC 20).

But ourmodelsuggestshatthemainsourceof heterogeneityacrossndustries
in the responsdo real exchangerate movementsis differencesn the degreeof
opennesscrossindustries. The responsef job flows to the real exchangerate
is likely to increasewith the degreeof opennes®f anindustry® Thetraditional
approachof estimatingseparataegressiondor each2-digit industry assumes
rough comparabilityamongall 4-digit industrieswithin a 2-digit category with
respectto their degree of openness.Statisticspresentedn Section?2 indicate,
however, penasve heterogeneityith respectto opennesscrossthe setsof 4-
digit industriesthatconstitutethe respectre 2-digit groupings.This suggestshat
aneffort to controlfor heterogeneityvith respecto opennes®y runningseparate
regressiongor each2-digit industryis notlik ely to be successful.

An alternatve approachs to usetheentiresamplan aregressiorbutto control
for opennesshroughthe useof aninteractve variable. In the modelpresented

SNotethatthe crosspartial derivative of equation(12) is

62111_[11' >0
OInE Hln X; ’

indicatingthatthe responsienesof employmentof thest” firm increasesvith respecto its mea-
sureof opennessX;.
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above, we have
dln Lit =..-+ ,uXitdlnEt =+ ...

wherewe have addedatime subscript.The coeficientontheproportionalchange
in theexchangeateincludesX;;, whichrepresentthe degreeof opennessf firm
1. Thisspecificatiordoesnotforcecommonandprobablyunwarrantedresponses
acrosg4-digit industrieswithin a 2-digit industrygroup.

Following this approachyve estimateregression®f theform:

t
C;
{ Dzi } = sgl[ﬂldlnEs,seA + /62dlnEs,sED + /63XitdlnEs,seA

+ BsXudIinEs scp + BsVs + BeZis| + i + 11 + € (14)

where: indexes4-digit industriesandt indexesyears. The dependenvariables,
C;: and Dy, are annualratesof job creationand job destruction. Becauseof
heterogeneityf firms andplantswithin 4-digit industriesduringary givenyear
thereis likely to be simultaneougob creationanddestruction.Previousresearch
hasdemonstratedhat job destructionis much more sensitve than job creation
to changesn businessycle conditions,andit is of interestto investigatef this
relationshipalsoholdsfor changesn therealexchangerate!®

In constructingherealexchangeatechangevariableswe have split thesam-
ple periodinto two mutually exclusive subsets:yearsin which the dollar ap-
preciated { A}, andyearsin which the dollar depreciated{ D}. The variable
dIn E;;c 4 is setequalto thepercentagehangen thevalueof thedollar for years
in which the dollar appreciatedelative to othercurrenciesandis setequalto 0
for yearsin which the dollar depreciated. Likewise, dIn E; ;cp equalsthe per
centagechangan thevalueof thedollar for yearsin which thedollar depreciated
andequals0 in otheryears(dIn E;;c4 > 0 anddIn E,,cp < 0). Theprimary

18Gourinchag1998)alsostudiedtheeffectof theexchangeaateon job creationandjob destruc-
tion in U.S. manufcturingindustries. He regressedob creationandjob destructionon, among
otheraggreyatevariablesthedeviation of industry-specifidog realexchangeatesfrom theirtrend
values. Separategegressionsvererun on sectorsdentifiedas“tradedgoodssectors, (which is
composedf the two groups“export sectors”and “import-competingsectors”)and“non-traded
goodssectors. Gourinchasdiscardsfrom his sampleall 4-digit industriesthat do not consis-
tently, over the entiresample fit his definition of export, import-competingor non-traded. This
leaves him with 35 non-traded4-digit industriesand 68 traded4-digit industriesout of the ini-
tial 4504-digit industries,a subsamplavith about27 percentof the employmentof the original
sample.
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motivation for splitting the exchangerate movementsinto periodsof apprecia-
tion anddepreciations data-basedin preliminarytestsof our modelwe found
importantasymmetriebetweerthe effectsof exchangeateappreciatiorandde-
preciation. Possiblereasondor theseasymmetriesre discussedn conjunction
with theregressiorresultsin the next section.

Our opennessariablerequiressomeexplanation.Our intentin includingthis
variableis to captureheterogeneityacrossindustriesin the degree of response
to the real exchangerate. However, aswe documenteckarlier opennes$asin-
creasedharplyovertime. To avoid confusingheterogeneitypver industrieswith
the effectsof increasingopennesgor othertrendingvariables),t is desirableto
useadetrendedransformatiorof opennes theregressionsin constructinghe
opennessariablethatwe includein theregressiong.X;;), we startby calculating
thevalueof exportsplusimportsasproportionof total shipment§domesticsales
andexports)plusimportsfor eachd-digit manugcturingindustryin eachyear We
thentransformthatmeasurdoy dividing it by the meanvalueof opennessverall
industriesn thesameyear This corvertsopennesto arelatve measurewhich
hasa mean(over all industries)equalto onein eachyear We thencalculatea
five- (previous)yearmoving averageof therelative opennessneasuren orderto
avoid short-termfluctuationsin opennes$érom having an undueinfluenceon our
results.Althoughthereis somevariationovertimein industries’relatve degreeof
opennesghetransitionmatrix resultsin Table3 suggesthatthisis smallrelatve
to the cross-sectionalarianceover industries.

Othermeasuredsariablesthat influencejob creationand destructionare in-
cludedin the V; and Z;; vectors.VectorV; containstwo aggreatevariables:the
percentageatesof changdan U.S.GDPandOECD GDP Vector Z;; containshe
percentageatesof changeof variablesthat vary both over industriesand over
time. Theseincludethe real price of shipmentsthe real price of enegy inputs,
therealprice of materials andtherealwagesof productionworkers,all from the
NBER Productvity DatabaseDescriptve statisticsfor the variablesincludedin
theregressionsredisplayedn Table4.

Thelastthreetermsin equationl4, (o; + v; + €;;), representhe effectsof un-
measuredhfluencesonjob creationanddestructiorattheindustry aggreate,and
time-varyingindustrylevels. We specify; to be a fixed (non-stochasticgffect,
andtreaty, ande;; asstochasticThe presencef v; impliesnon-independencef
the regressionerror term acrossobsenationsfor arny givenyear Our estimated
standarcerrorscorrectfor this !’

YFailureto correctfor non-independencef regressiorerrorsarisingfrom unmeasuredggre-
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Table4: ReggressiorVariableStatistics

Standard
Mean Deviation

Aggregate variables:

Realexchangerate(1973=100) 97.5 14.3
Realexchangeategrowth -.26 9.54
Realexchangerateappreciation 3.19 4.73
Realexchangeratedepreciation -4.17 6.30
U.S.GDPgrowth 2.63 2.29
OECDGDPgrowth 3.34 1.59
Panel variables:
Creation 8.61 5.15
Destruction 10.53 6.79
Netgrowth -1.92 8.63
Opennesgtransformed) 1.00 .894
Realshipmentgricegrowth -.24 6.42
Realenegy pricegrowth 2.54 9.67
Realmaterialsprice growth .33 5.71
Realwagegrowth 1.08 7.70

Note: All dataareannual. The sampleperiodis 1974-93for all variablesexceptthe level of
the exchangerate, which is 1973-93. Aggregatevariableshave 20 obsenations(21 for the
exchangeratelevel). Paneldatainclude 442 4-digit industriesand 7,938 usableobsenations
afterexcludingthosewith missingvalues.

4.2 Regression Results

Resultsfrom estimationof the regressionsmplied by equation14 are shavn in
Table5. Theregressionsvere estimatedusingordinaryleastsquareswith non-
independencef the regressiorerrorswithin yearsallowedfor in computingthe
standarcerrorst® A full setof 4-digit industryfixed effects, ¢;, were controlled
for in the estimation.This allows eachindustryto have differentbase ,or normal,
ratesof job creationanddestruction Thepointestimatesrethesumsof all lagged
coeficients(including contemporaneougalueswhereused).

Two importantasymmetriesn the responsef employmentto movementsn
thereal exchangerateareapparentn the results. First, althoughjob destruction

gateeffectsin panelregressionsvith aggreateregressorganresultin substantialinderstatement
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Table5: JobFlows RegressiorResults

Creation Destruction NetChange

Exchangeateappreciation -.097 .386 -.482
(.077) (.070) (.140)
Exchangeatedepreciation .006 -.042 .048
(.047) (.063) (.099)
Appreciationx Openness -.015 .086 -.101
(.019) (.017) (.031)
Depreciatiorx Openness .005 .033 -.028
(.014) (.016) (.023)
U.S.GDP 116 -.278 .394
(.182) (.173) (.320)
OECDGDP -.605 .097 -.702
(.358) (.229) (.537)
Shipmentsgprices .095 -.088 184
(.046) (.043) (.078)
Enegy prices .079 -.008 .087
(.035) (.047) (.073)
Materialsprices .061 -.034 .096
(.021) (.024) (.041)
Averagehourly earnings -.002 -.000 -.001
(.028) (.029) (.048)
R? 133 147 .169
Obsenations 7938 7938 7938

Note: Standarcerrorsarein parenthesesAll variablesaregrowth ratesexceptopenness.
Fixedeffectsfor 4-digitindustriesareincluded.Shipmentgprices,enegy prices,materials
prices,andaveragehourly earningsarethe sumof oneandtwo laggedperiods.All other

variablesarefor the currentandlaggedperiods.
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is sensitve to exchangerate movements,job creationis not. Second,the rate
of job destructionincreaseswith an increasein the value of the dollar, but job
destructiordoesnot decreaséelonv normallevelswhenthedollar dropsin value.
As expectedbasedon our model, the degreeof sensitvity of job destructionto
exchangeaatemovementdancreasesvith the degreeof theindustry’s exposureto
trade!®

We calculatethe sensitvity of job destructiorto anappreciatiorof the dollar
by addingto the coeficientson “appreciation”the productof the opennessnea-
sureandthecoeficienton “opennesdimesappreciatiori. Theopennessneasure
is constructeduchthatits meanvalueequalsl in eachyear Theseresultsreflect
sensitvity of job destructiorto therealexchangeate;anindustrywith anaverage
degreeof opennessvill, on averageandall elseequal,experiencea0.47 percent-
agepoint increasen job destructionfor eachpercentaggoint of appreciation.
Recallthatit is notunusuako have a 10 percentappreciatiorratein agivenyear
and,in thoseyears,we estimatethat a typical industry experiencesan almost5
percentag@ointincreasen job destructiordueto theappreciation.

Theseesultsalsoreflectanimportantrole for dollarappreciationn generating
heterogeneou®b destructionratesacrossndustries. For example,the valueof
the relative opennessneasurdor the lower quartile of industriesis 0.34 for the
period1974to 1993, while the value of opennesgor the upperquartileover the
sameperiodis 1.42. Thesedifferencedranslateto estimatedoartial dervatives
of job destructionwith respectto an appreciationof 1 percentageoint in the
real exchangerateof 0.415 and0.508, respectrely, valuesevenlargerandmore
significantthanthepartialderivativeswith respecto U.S.GDP. Thus,afirm atthe
upperquartileof openneswvill have a22 percentargerincreasen job destruction
thanafirm atthelower quartileof opennessall elseequal.

Theasymmetnbetweertheresponsienes®f job creationandjob destruction
hasbeenfoundin othercontets aswell. In particular job destructions much
moresensitve to businesgycle conditionsthanis job creation. Thus,onepossi-

of thestandarderrorsassociatedavith thoseregressorsseeKloeck (1981)or Moulton(1990).

18Estimationof the sameequationsisinganerrorcomponentsnodelallowing for randomyear
effectsin computingtheregressiorcoeficientsproducessery similar results.

9Gourinchag1998), usinga differentframevork anda smallersetof industries(seefootnote
16), findsa significantresponsef both job destructiorandjob creationto therealexchangerate.
Surprisingly hefindsjob creationandjob destructiormove significantlyin the samedirectionin
responseo agivenexchangeatechange. Thestandarcerrorshereports however, do notcontrol
for the possiblyhigh covarianceof industryexchangerateswhencalculatingstandarderrors(see
Moulton 1990).
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ble explanationfor the resultsin Table5 is thatexchangeratemovementsepre-

sentaggre@ateshocksthattriggerasymmetriccreationanddestructiorresponses
becausef underlyingmicroeconomimonlinearitiesin employmentadjustment
behaior.2°

An alternatve explanationof the asymmetrybetweenthe responsrenessof
job creationanddestructions that,atthe plantlevel, job creationmayrespondo
shockswith alongerandmorevariabletime lag thandoesjob destructior?* Em-
ployeescanbedischagednearlyimmediatelyafterafirm hasdeterminedhatit is
optimalto do so,but expandingemploymentoftenrequiresconsiderabl@lanning,
screeningf new employees.installationof new equipmentandsometimesrec-
tion of new structuresFurthermoretheremaybefixedcosts periodsof learning,
andotherbarriersto enteringforeignmarketsor expandingone’s presencabroad.
Becausef thesepotentialdelays,it may bedifficult to detecttherespons®f job
creationto achangan therealexchangerateevenif theresponse&loesexist.

The coeficientson mostof the othervariablesarenot statisticallysignificant.
An exceptionis the growth rateof the price of theindustry’s shipmentswhichis
significantin boththejob creationandjob destructiorregressionsAn increasen
thereal price of shipmentswhich onewould expectto increasandustry profits,
increase$ob creationandreducegob destruction.

The last column of the table shaws the resultof regressingnet employment
changeon theindependentariablesor, equivalently, the resultof subtractinghe
job destructiorcoeficientsfrom the job creationcoeficients. The exchangerate
coeficientsin this columnarelargely driven by the coeficientsfrom thejob de-
structionregression.Thisillustratestheimportanceof analyzingjob creationand
destructionratherthanjust net changesn employment. The “net employment
change”column shaws that an appreciationof the dollar resultsin a large and
statisticallysignificantreductionin employment. But it misseghe importantfact
thatthemainway in which thisis achievedis throughanincreasean job destruc-
tion, with relatively little contemporaneoushangein job creation. The reason
this factis importantis that changesn job destructionare likely to have more
seriouseffectson wagesandunemplymentrates.

In estimatingthe regressiongreportedin Table 5, all industrieswere given
equalweight, regardlessof their size. If the true populationregressioncoefi-
cientsvary over industriesin a way not completelycapturedby the interaction

2Opaperghatadwancethis hypothesisncludeCaballercandEngel(1993),Caballero Engeland
Haltiwanger(1997),Foote (1998),andCampbellandFisher(1997).

2lWe controlfor lagsby including both contemporaneousndlaggedvaluesof the annualper
centagechangesn therealexchangeratein job creationandjob destructiorregressions.
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betweerthe exchangerate changevariablesandopennessthenusingthe coefi-
cientsin Table5 to forecasthe aggrgatechangesn job creationanddestruction
dueto achangen therealexchangeatewill producebiasedestimatesTo gauge
the potentialimportanceof this problem,andto probethe robustnessof our re-
sults, we reestimatedhe regressionsveighting eachindustry obsenation by its
employmentsize. Theresultsfrom this exercisearereportedn Table6. Thedif-
ferencedetweenTablesb and6 arerelatively minor. In particular theresponses
of job creationanddestructiorto changesn therealexchangeratearesimilarin
thetwo setsof regressions.

Theresultsin Table6 canbe usedto estimatethe overall effect in the man-
ufacturingsectorof a changein the value of the dollar. For example,asstated
earlier thedollar appreciatedrom 1982to 1986at anannualrateof 8.9 percent
peryear The estimatesgn Table 6 suggesthat, over this period, the appreci-
ation of the dollar wasresponsibldor anincreasean the job destructionrate of
3.6 percentagepoints eachyear for a total estimatedincreasedue to the 35.6
percentappreciatiorof 14.4 percentaggoints. Thetotal increasean thejob de-
structionratedueto theappreciatiormmongfirms atthelowerquartileof openness
(X = 0.34 for this period wasaboutl3 percentageointswhile thetotalincrease
in thejob destructiorratedueto theappreciatioramongfirms attheupperquartile
of opennes$X = 1.41 for this period wasaboutl5.4 percentag@oints.

One possiblereasonwe do not find that job destructionis sensitve to the
exchangeratein yearswhentherewasa depreciatiommay be thatthe dollar was
quite high relative to historicalvaluesduringits steepdepreciatiorafter the mid
1980s. Although somefirms likely respondedo the depreciatiorby decreasing
their rate of job destructionat that time, othersmay have continuedto destry
jobs at a fasterthan normal rate becauseof the high value of the dollar. The
asymmetrybetweenthe effectsof exchangerateappreciationanddepreciations
in theregressiomresultsshavn in Tables5 and6 mayreflectarole for thelevel of
theexchangeaterelative to its long-runequilibriumvaluein determiningratesof
job creationanddestruction.

To investigatehis hypothesisye estimatedegressionsn whichtheexchange
ratechangevariableswerereplacedy thelog-level of the exchangerate (InE;).
The log-level of the exchangerate coeficient canbe interpretedas shawving the
effectof deviationsof theexchangeatefrom its equilibriumvalue,with theequi-
librium valuebeingincorporatednto the constantermandrandomyeareffects.

Theresultsof estimatingthe new specificationwhich areshovn in Table7,
arebroadlyconsistentvith the earlierspecification. As before therealexchange
rateaffectsjob destructionbut not job creation. Ratesof job destructiorwill be
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Table6: JobFlows RegressiongResults EmploymentWeighted

Creation Destruction NetChange

Exchangeateappreciation -.047 .345 -.392
(.077) (.065) (.138)
Exchangeatedepreciation .032 -.003 .035
(.051) (.053) (.097)
Appreciationx Openness -.029 .062 -.091
(.022) (.026) (.045)
Depreciatiorx Openness .004 .008 -.012
(.025) (.021) (.043)
U.S.GDP .188 -.336 524
(.175) (.161) (.318)
OECDGDP -.602 .150 -.752
(.356) (.245) (.576)
Shipmentsgprices .088 -.126 214
(.068) (.062) (.120)
Enegy prices .106 -.062 .168
(.041) (.050) (.085)
Materialsprices .074 -.080 155
(.032) (.035) (.061)
Averagehourly earnings -.035 .013 -.048
(.046) (.038) (.077)
R? .204 .205 229
Obsenations 7938 7938 7938

Note: Standarcerrorsarein parenthesesAll variablesaregrowth ratesexceptopenness.
Fixedeffectsfor 4-digitindustriesareincluded.Shipmentgprices,enegy prices,materials
prices,andaveragehourly earningsarethe sumof oneandtwo laggedperiods.All other

variablesarefor the currentandlaggedperiods.
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greaterthannormalin yearsin which the exchangerateis above its equilibrium
value.However, in thenew specificatiortheeffect of therealexchangeateonjob
destructiordoesnot vary significantlywith the degreeof theindustry’s openness
to trade.

Therobustnesof the resultswerefurther checled by including the log-level
of the exchangerate asan additionalregressorin our earlier specificatior?? In
this case,in the job destructionregressionthe log-level of the exchangerate is
positive andsizable but statisticallyinsignificant;the changan therealexchange
rateis positive andsignificantfor yearsin which thedollar appreciate@ndsmall
andinsignificantfor yearsin which the dollar depreciated.Thus, while we can
saywith someconfidencehatan appreciatiorof the exchangerateresultsin an
increasedateof job destructiontherole of theexchangeatelevel is notentirely
clear In addition,we arenot ableto resole why a depreciatiorof the exchange
ratedoesnotresultin adecreasedateof job destruction.

5 Conclusion

Movementsn therealexchangeaatehave asubstantiaimpactontherateatwhich
manugcturingjobs aredestryed. Specifically we have shavn thatan apprecia-
tion of thedollarresultsin anincreasedateof job destructionwith thelargestin-
creasecomingin the mostopenindustries.We do notfind statisticallysignificant
evidencethatdollar depreciations associateavith lower ratesof job destruction,
all elseequal. Also, job creationseemsto be little affectedby exchangerate
movements.

Thewelfareimplicationsof thisresultareunclear Many of thejobsdestryed
whenthedollarappreciatearelik ely to have beenonly mamginally profitable,and
may have beenslatedfor eventualeliminationevenif the exchangeateremained
stable.However, thetiming of job destructiordoeshave animpacton thewelfare
of displacedworkers. Workersarelikely to have an easiertime finding suitable
reemplymentwhenjob destructions gradualanddiffusethanwhenanexternal
shockcausegob destructiorto spike and,consequentlya glut of displacedvork-
ersare searchingor new jobs simultaneously For this reason,acceleratiorof
job destructiorcausedy atemporaryappreciatiorof the exchangeratecanhave
adwerseconsequencesn economicwelfare. Furtherresearchwill be neededo
guantifythis effect.

2’Theseresultsarenot shavn, but areavailablefrom the authorsuponrequest.
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Table7: JobFlows RegressiorResults Alternative Specification

Creation Destruction NetChange

In(Realexchangerate) -1.44 12.44 -13.88
(2.58) (2.13) (4.51)

In(Realexchangerate .189 -.059 .248
X openness) (.060) (.082) (.128)
U.S.GDP 156 -.602 .758
(.238) (.235) (.416)

OECDGDP -.612 .601 -1.213
(.275) (.212) (.457)

Shipmentsgprices .082 -.088 .170
(.051) (.063) (.105)

Enegy prices -.075 .019 .056
(.036) (.045) (.075)

Materialsprices .033 -.019 .052
(.018) (.025) (.038)

Averagehourly earnings 012 -.036 .048
(.020) (.033) (.048)

R? 119 155 .169
Obsenations 8820 8820 8820

Note: Standarcerrorsarein parenthesesAll variablesaregrowth ratesexceptopennessFixed
effectsfor 4-digit industriesareincluded.Shipmentgrices,enegy prices,materialsprices,and
averagehourly earningsarethe sumof oneandtwo laggedperiods.All othervariablesarefor
thecurrentandlaggedperiods.
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We have documentedhatthe importanceof tradein U.S. manufcturinghas
increasedremendouslyalongrelatively idiosyncraticlines. Most of thevariation
in opennesso tradeis within, ratherthanbetweenmajorindustrygroups.Over
time, the greatestincreasein opennesgo trade hasbeenin the industriesthat
initially were mostopen. An interestingextensionof this researchwould be to
modelthe factorsthat underliewhy particular4-digit industriesare muchmore
openthanareotherindustriesn the same2- or 3-digit industrygroup.
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