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ABSTRACT: Theimpactof localizationandurbanizatioreconomie®n regional
manugcturingdevelopmentin Poland1976-96is assesseih termsof
emplgymentandtheregional corvergenceor divergenceof theeconomy Current
researctontherole of dynamicproductionexternalitiesin regionalmanufcturing
developments examined startingwith areview of recentliteratureon the nature
of suchexternalitiesin manufcturinglocation,andhow positive externalitiesmay
influencethe spatialclusteringof manufcturingindustries.The papershavs that
radicalchangesave occurredn patternsof Polishregionalmanufcturing
emplg/ment,bothwith regardto sectorsandregions. Transitionis refocussinghe
regionaleconomyon strongregionalcentresandon sectorgegardedwith little
favourin the plannedeconomy

Key words: Poland dynamicexternalities Poissorregressionshift-share
analysistransitioneconomies.

INTRODUCTION

Theanalysisof regionalaspect®f aneconomyin transitionfrom centralplanning
to market forceschallengedoththetheoriesandhypotheseghatmaybe
deployed, andthe methodghatcanbe appliedto explore andtestthemin the light
of empiricaldata.Polandbeganearlyin hertransitionprocessesandhasa
relatively large manugcturingsector despitethe continuingimportanceof
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agriculturein occupationaterms.Both privateagriculture andthe presencef an
entrepreneuriadecondeconomyof increasingsizesinceat leastthe 1970s
provided sourcesof market playerswilling to make a startwhenconditions
permitted asdid the experiencegainedby temporanyillegal migrantsto OECD
countriesduringthe 1980s andindeedthe businessability displayedoy
surprisinglymary former statefirm managersThesefactorscontritute to the
choiceof Polandasa suitableexampleof regionalmanufcturingchangeduring
transition.

A weaknes®f theoriesandhypotheseaboutregionalchanges that
manuacturingindustryhasdominatedboth existing andnenver models,andis
typically betterrepresenteth official reportingthanothersectors Despitethis
resenation,andbecaus@f accesdo dataon manufcturingratherthanother
sectorsattentionwill herebefocussedn regionalmanutcturingchangerather
thanregionaleconomicchangeacrossall sectorsin the caseof transition
economiesthis mayleadto distortedconclusionssincesectorssuchas
agricultureandservicegespondlifferentlyto transitionat the aggrejatescale,
andaresubijectto differentialimpactsregionally, dependingon specificlocal
conditions.Amongthesearethe clearlinks betweerurbanizatiorandgrowth in
the servicesector andbetweeragrarianstructure poth sizeandownership,and
developmentn agriculture.

A furtherproblemnottreatedexplicitly in this analysiss thatof firm size,since,
undercentralplanning,regional development— or ratherindustrialization—
policieswereoftenpursuedoy locatinglarge plantsin remoterural areas
previously notcharacterizethy suchemployers. Transitionis seeingthe
restructuringanddownsizingof former statefirms, the vigorousgrowth of private
firms,andin somecaseshedecayandbankrupy of statefirms unableto meet
businesshallengesForeigndirectinvestmenis involved directly or indirectly in
restructuringstatefirms throughacquisition,andprivatefirm growth throughjoint
venturesaandthe establishmenof wholly-ownedsubsidiariesThesetrendsare
changingthe nationalandregional distributionsof firm sizesradically alsoin
manugcturingindustry The sameremarkalsoappliesto establishmersizes,
with mary formermonolithic stateunitsbeingrestructurednto separatéusiness
entities,alsotradingoutsidetheir formerinstitutionalboundaries.

Within thesdimitations, this analysids intendedo demonstrat¢hattransitionis
influencingbothregionalandsectoralpatternsof manufcturingemplo/ment
changan Polandandthatexaminationof dynamicexternalitiesbeforeand
duringtransitionmayreveal change®f interest.It couldbefelt thatcentral
plannersannotreasonablyoe comparedvith entrepreneuri allocating
investmenby sectorandlocation,in thatthe plannersverenot drivenby return
oninvestmenttthe granularityof theindividual plant,whereasntrepreneurare.
It canhowever beassumedhatthe centralplannerswveretrying to optimizesome
criteria, not necessarilyeturnon particularinvestmentsbut returnon planned



actvities at somebroaderaggreation,or notinfrequentlyareturnmeasured
ratherin political influenceor prestige a criterionnot foreignto mostmixed
economiesConsequentlyit is assumedhathypotheseslerived undermarket
economyconditionscanbe extendedo the pre-transitiorperiodbothfor the sale
of comparisonandbecausédoth entrepreneurandcentralplannersanbetaken
astrying to optimizesomeform of returnon investment.

Following a brief review of the growing literatureon dynamicexternalitiesand
regionalmanufcturingdevelopmentarangeof alternatve approacheso
measuremenelatedto emplg/mentin manugcturingindustrywill be presented
in somedetail. Thesespanfrom indicesof specializationsuchasthelocation
guotient,throughthe Hirschman-Herfindahihdex of diversity andleadonto
measuresf changebasedon traditionalshift-shareanalysisanda rangeof
statisticaltechniguesAmongtheseareanalysisof varianceandPoisson
regressiorusingoffsets,both appliedhere,anda discussiorof furtheralternatves
for theanalysisof panelandtime seriesemploymentdata.After a presentatiorof
Polishmanufcturingemploymentdata,theresultsof analysisarediscussedn the
contet of thetransitionprocessanda numberof conclusionsaredravn bothfor
policy andfor futureresearch.

EXTERNALITIES AND MANUFACTURING
DEVELOPMENT

Geographicatoncentrationin manufcturingindustrieshasattractedncreasing
attentionsincethe early 1980s whennewer approachefo uncertainty
information,andcompetitiongainedfavour in economicsandempirical
phenomenan particularthe growth of Silicon Valley, drew attentionto the
potentialimportanceof endogenougronth. Thekey conceptsnvolvedinclude
increasingeturns(Romer 1986,Krugman,1991),whichin turn mayleadto path
dependencandpotentiallock-in to some ratherthanothermultiple optima
(Arthur, 1994).

David andRosenbloon{1990)askwhy peopleandfirms tendto congreate
spatially They explorein a stylisedway Marshallianpecuniaryexternalities‘that
tendto reducethe pricesat which primaryinputscanbe purchase@smoreand
moreof thoseinputscometo beassembledtthelocalein question”(p. 349).
They find that“the existenceof multiple equilibriain modelsof thiskind, andthe
sensitvity of the ultimatedynamicoutcometo smalldifferencesn initial
conditions,or to relatively smallshocksallows realisticscopefor historical
eventsto play arole in thedynamicsof spatialsystemsThusthe sameforcesthat
promotethe agglomeratiorof footlooseindustriesallow the detailsof seemingly
transientandadwentitiouscircumstanceo exertanenduringinfluenceuponthe
spatialdistribution of economicactvity andpopulation”(p. 368).



EllisonandGlaeser(1997)formalisea model-basedhdex of concentrationbased
onasequencef profit-maximizingdecisionanadeby individual plants:“natural
adwantage®f somelocationsandindustry-specificspilloversleadplantsto cluster
togetherandidiosyncraticplant-specificconsiderationprovide the
counterbalancthatkeepsthe entireindustryfrom concentratingta singlepoint”
(p. 892). Usingdatafor the 50 US statesat the four-digit classificatiorievel, they
reportthat446 of 459industriesexaminedweremoreclusteredhanwould be
expectedo ariserandomly andonly 13 weremoreevenly distributed. Of the 446
moreclusteredndustries 369 could be taken asbeingsignificantlymore
clusteredwhile noneof the 13 moreevenly distributedindustriesdiffered
significantlyfrom arandomdistribution (p. 907). Usingthree-digitindustrydata,
they find thatcounty-lerel concentrations wealer thanthe state-leel results,
leadingto the conclusionthatwhile within-countyspilloversarestrongerthan
nearby-countgpillovers,‘localized’ spilloversarestill quite substantialtarange
beyondthatof countieg(p. 914).

The'spillovers’in questiorhave beenidentifiedasdynamicinformation
externalitiesof thekind referedto by David andRosenbloon{1990),andarise
from bothintendedandunintendeccommunicationbetweereconomicagents
overtime (Hendersoretal., 1995,p. 1068). Applying this specificallyto growth
in cities,Glaeseetal. (1992)view “externalities(andparticularlyexternalities
associateavith knowledgespillovers)asthe ‘engineof growth’. If geographical
proximity facilitatestransmissiorof ideas thenwe shouldexpectknowvledge
spilloversto be particularlyimportantin cities” (p. 1127). Thesetwo papersopen
up afascinatingdiscussiorof two flavoursof dynamicinformationexternalities,
termedMarshall-Arrav-Romer(MAR) externalities,andJacobsexternalities.A
furthercontritution hasalsobeenmadeby Hendersor{1997),usingaugmented
data.All of themusemanufcturingemploymentdataasa measuremeruf
actwity, althoughothervariables suchasregionalwagelevels,arealsoincluded
without changingthe majorconclusions.

Staticexternalitiesareseenasbeingbasecn immediateinformationspillovers
abourcurrentmarket conditions,andmay bedivided betweerocalization
economiesin which afirm benefitsfrom local firms in its own industry and
urbanizatioreconomieswhereafirm benefitsfrom the diversity of local firms
outsideits industry Hendersoret al. describedynamicexternalitiesasdealing
“with therole of prior informationaccumulationsn thelocal areaon current
productvity andhenceemployment” (1995,p. 1068).In commonwith Glaeseret
al. (1992),they divide dynamicexternalitiesinto Marshall-Arrav-Romer
externalities,"which derive from abuildup of knowledgeassociateavith ongoing
communication@monglocal firms in the sameindustry”,andJacobs
externalities,"'which derive from a buildup of knowledgeor ideasassociatedvith
historicaldiversity” (p. 1068).

Theempiricalconclusiongeachedn theliteraturevary substantiallypartly



becausef the useof differentdataandmethods Glaesertal. (1992)conclude
that: “at the city-industrylevel, specializatiorhurts,competitionhelps,andcity
diversity helpsemploymentgrownth” (p. 1150),thatis thatfor their datasetof 170
citiesandsix two-digit industriesandcomparingl 956with 1987,Jacobs
externalitiesseemo be moreimportantthanMAR externalities.Hendersoretal.
(1995)examinedfive key capitalgoodsindustriesat thetwo-digit level for 224
standardnetropolitarstatisticalareascomparingl970with 1987,andfound“a
very high dggreeof persistencén emplg/mentpatterns While persistentegional
demandandcomparatie advantageexplain someof this, MAR dynamic
externalitiesarecritical also” (p. 1083). They find furtherthat: “employment
growth in traditionalmanufcturingindustriesis higherin citieswith pasthigh
employmentconcentrationn theown industry A history of industrialdiversity
did not have a significanteffect on ary of thesetraditionalindustries
...suggestinghatJacobsxternalitiesarenot soimportantfor matureindustries”
(p. 1083).Having alsoconsideredherole of Jacobsxternalitiesin relationto the
high-technologysectorthey concludethat: “while Jacobsexternalitiesare
importantin attractingnew industriesMAR externalities ratherthanJacobs
externalities,areimportantfor retainingtheindustry” (p. 1084).

In asubsequenptaper Hendersorextendsthis analysisto examinethelag
structureof the dynamicexternalities by emplg/ing annualdatasetsfor theyears
1977-199Gor the 742 urbancountiesof the USA, onceagainmodellingfive
capitalgoodsindustriesat thetwo-digit level. His intentionwasto find out how
theimpactof MAR andJacobsexternalitiesis distributedthroughtime. The
principalfinding for this datasetwasthat“increasedconcentrationsf own
industryactvity appeato affect employmentlevelsfor five or six years
afterwards.For diversity measuressffectsappeato persistoeyondthe sevenyear
horizonexamined”(1997,p. 469). This would appeato imply thattwo-period
studiessuchasHendersoretal. (1995)andGlaeseretal. (1992)over 17 and31
yearsrespectiely, would tendto pick up strongerJacobsxternalitiesthanMAR
externalities,if theseresultscanbe generalisedlt furthersuggestshatwhereno
suitabletime seriesof regional manufcturingemploymentdataareaccessiblea
periodizationto five or six yearperiodsshouldpermitthe dynamicexternalities
effectsto be detected.

It is naturalto wonderhow could oneexpectdynamicexternalitiesto manifest
themselesin atransitioneconomyor in regionaltransitioneconomiesilt is
likely thatit will bepossibleto obsene tendenciesor bothnew privatesector
manufcturingfirms andrestructuringstatefirms to adaptto market forces,
including potentiallybothMAR externalitiesandJacobsexternalities.It is also
likely thatnew industrieswill ‘flow’ to fill gapscreatedoy centralplanning
distortions,andthatrestructuringof statefirms will be moresuccessfuin some
settingsghanothers.As hasalreadybeenmentionedijt is unreasonablto model
centralplannersasprofit-maximizersalthoughthey canbetakenasoptimizing
someplanningfunction. Political decisionmakerscanhowever realisticallybe
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seenmasattemptingto optimizeareturnoninfluence alsoknown asvoluntarism,a
majorfeatureof manuacturinginvestmentocationdecisionsn Polandin the
Gierekperiodbetweeril971and1980.

A tentatve conclusionis thatmanufcturingemploymentcould be examined
eitherover atime seriesspanninghe onsetof economidransition,or in a
sequencef aboutfive yearsteps comparinghe valuesof coeficient estimated
onindicesoperationalizingMAR andJacobsxternalities.Onewould perhapsot
expectthe pre-transitiorperiodestimatedo bearsustainednterpretationgiven
theabsencef effectively market-basedconomicagentshput transitionperiod
estimatesnaygive insightinto theinitial locationalchoicesformingthe
contemporaryegionaleconomy

MEASURES OF MANUFACTURING EMPLOYMENT
AND ITS REGIONAL SHIFT

A sharedsimplificationis thatour conceptuatliscussiondeganfrom
manufcturingactivity, but movedto manufcturingemploymentasthe most
convenientandcomprehense operationalizationHaynesandDinc (1997)
discusssomewaysof circumwentingdifficultiesarisingin theanalysisof change
overtime, but make useof anaggregateddataset. Usingemplo/mentasan
operationalizatiomf activity is alsocomplicatedoy the wide variety of methods
usedfor its measurementnnualaverage quarterlyor monthly averagesor
numberemplo/ed atthe startor closeof a period. Further the numberemplged
may or may not be adjustedor part-timeworking and/orovertime,leadingsome
analystgo preferthe numberof hoursworkedto the numberof emplo/eesasa
measureFinally, sectoralindregionalregistrationmay be madeat thefirm or at
theplantlevel, leadingto potentialdistortionsin the classificatiorof emplo/eesof
firms with plantsin differentsectorsor differentregions.

Employmentdataformsathree-vay tableof countsof personor hours,with no
valuesunderzero.Here,g j; is employmentin sectori in region j in yeart, where
theaggreationsto sectorsandregionscould possiblybe modified. Overlonger
periodsit is typical thatchangedn theeconomyandin the needsof government
for statisticsJeadto changesn sectoraldefinitions.Changesnayalsooccur
wheremegersbetweerfirms leadto thetransferof emplg/eesfrom onesectorto
anotherwhenthe sectoraklassificationis basedn thenew firm’s chief actvities;
the samecanapplyto the effect of megerson regionaltotals. Giventhese
weaknessesye will now proceedo review briefly anumberof indicesandother
representationsr modelsof manufcturingemplo/ment.

Glaesertal. (1992,p. 1140)have beencriticized for re-inventingthelocation
quotientasa measuref specializationpperationalizinga sourceof MAR
externalities. Themeasurés:
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wherex denotesummatiorover theindex or indicesin question:for instance
8xt = Y 8jt, andewt = 3; ¥ &jt- In fact,it mightbe moresuitableto reflecton
why a simpleindex of thiskind is not morewidely known. Anotherwell-knowvn
measurgartitionsemplgymentchangebetweertheregion’s shareof sectoral
changeandthe shift dueto factorsspecificto theregion (shift-shareanalysis).
Here,regionalshareis givenby the nationalrateof changeby sector mutiplied by
baseyearemplgymentin thatsectorin theregion:

€ixt .
Q*O,

fijt = &jo (2
it is alsopossibleto partitionout total nationalchangeasa separatéermin the
regionalsharecalculation.Theremainingchangebetweerthatobsered andthe
region’s sharein sectorakchangejs its shift:

Sit = &ijt —rijt- 3)

This obviously doesnot explain why sectori hasperformedbetteror worsein
region j thanin the economyasa wholebetweerthebaseyearandyeart. It does
however shawv thatthis hashappenedTotal regional shift is the sumof these
sectoraldifferencesthisis frequentlytermedregional differential shift:

Sit=Y Si @

Shift-shareanalysisis currentlyenjoying arenaissancelbeitin somevhat
modifiedformsin somecaseslt is justa calculationbasedon very simple
assumptionshut hasproved capableof draving attentionto interesting
tendenciesFingleton(1994)hasrecentlyusedit to examinethelocationof
high-technologymanufcturingin Britain, whereTownsend(1993)hasalsofound
it usefulin theinvestigationof the urban-rurakycle of manufcturingchange.

In theUS, it hasbeenusedrecentlyby Barff andKnight (1988)to studythe New
Englandemplg/mentturnaroundby Knudsen(1992b)in anextended
probabilistcform to examinemanugcturingemplgymentchangen the Midwest,
andby Nissan(1992)in analysingmetropolitanandnonmetropolitarthangéan
populationandpersonalncome.LoveridgeandSeltinghave reviewedthe
positionof the classicshift-sharenodel,andfoundits performances in general
betterthanmoresophisticatediomotheticspecification§1998). Further Rigby
(1992)hasextendedshift-shareanalysisto take accountof the factthatregional



shift canbe confoundedy regionally differentialchanges$n productvity by
sectoyandusedit to studyannualemplg/mentchangean two-digit sectorgor the
nine US censugegions.Usingtradedatain additionto emplg/ment,Hayward
andErickson(1995)andNoponenretal. (1996)partitionchangesn regional
outputby sectorto take into accounimportsandexports,despitedifficulties with
thedatasetsused.Finally, Knudsenetal. (1997)have usedprobabilistic
shift-shareanalysis pasedn Berzeay's proposalg1978,1984),to assesshe
regulationistview of US employmentchangeover the 1940-198%eriod,atthe
statelevel for eightindustrydivisions.

Berzeay (1978,1984)findsthatshift-sharanodelscanreadily berepresenteds
fixed effectsanalysisof variancemodels takingtherateof changeasthe
dependentariable,andsectoralandregionaldummiesasthe explanatoryfactors.
Knudsen(1992acf. also1990)hasdrann attentionto the factthatthe useof the
analysisof varianceon arateof change:

a.
L — o+ B+ +ij, (®)
€ijo

canberewritten, takinglogarithmsof theleft handside,as:

log(ejt) = log(&jo) + o+ Bi +Y; +&ij, (6)

with anassumedaoeficient of unity onthefirst termontheright handside,the
logarithmof the baseyearemploymentlevel. Thistermis takenasapriori
informationincludedin the model,which assumea multiplicative form if we
returnto thefirst notation:

8ijt = jo(exp(a+Bi+vyj +E&ij))- (7)

Theprior informationtermis known asanoffset, while estimatiorrequireshe
useof weightsspecifiedn theform givenafterBerzey (1978)as:

€ijo

e**O’

Wij = (8)
As Knudsenalsopointsout with somejustification,in amodelof thiskind, the
individual gj; arejustcountsin alargefrequeng table,andassuchoughtto be
modelledin away thatconstraingredictionsto non-ngative numbers A
commonlyusedrepresentatiofor suchmodelsis thatof Poissorregression,
summarisedby Knudsen(1992a),anddescribedn moredetailin geographical
contets by Flowerdav andAitkin (1982),Lovettetal. (1985),Flowerdav and
Lovett (1988),andLovettandFlowerdev (1989). The possibleuseof Poisson
regressiorfor analysisof paneldataeconomiaelationshipss alsomentionedn
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passingoy Baltagi(1995),althoughhe devotesmuchmoreattentionto general
methodof momentsestimatorssuchasthoseusedby Hendersor{1997).Therole
of offsetsin Poissorregressioris describedy McCullaghandNelder(1983)as:
“a quantitatve variablewhoseregressiorcoeficientis knovnto be1” (p. 138).
Poissormodelsarealsodescribedn VenablesandRipley (1997,p. 238-242all
statisticalcomputationsverecarriedout usingR, version0.62.2(lhakaand
Gentleman1996)).

In orderto calculatePoissorregressiorregional shift results,it is necessaryo
estimateherestrictedmodelomitting the regionaldummyterm, usingBerzeay's
weights(equation8):

ajt = &jo(exp(a+Bi+&ij)), 9)

andcalculateits residualssummedver sectors:

St = @jt — (&jo(exp(a+pBi)). (10)

It is alsoadvisableto checkthe assumptiorthatthe offsetvariablehasa
coeficient of unity, donebelav by estimating:

log(eijt) = o+ Bi+Clog(ejo) + &ij, (11)

to obsene theempiricalvalueof . All Poissorregressionseportecherewere
estimatedisingthelogarithmlink function.

Modelsof dynamicexternalitiesusedby Glaeseetal. (1992)andHendersoret
al. (1995)overlapa gooddealwith these put have not beenintegrated.They
typically modelemploymentin sectori in region j atyeart asafunctionof
employ/mentin the baseyearejo, of specializatiorin thatsector:

6ijt
Sy = 12
Jt e*jt ( )

andof anindex of sectoraliversityin region j outsidesectori. Thisindex isa
modifiedHirschman-Herfindahhdex, definedas:

HHIijt :kgis&jt. (13)

Low valuesindicategreatdiversity high valueslittle diversity Themodel
estimateds typically:



log(&jt) = a+d1log(&jo) + 82iSjo + dsiHHIjjo, (14)

estimatedseparatelyor selectedsectord.

It is easyto seethatthis modelcanreadilybe combinedwith the Poisson
regressiorshift-sharemodel(equationt), sincetheloge o is the offset,andthe
specializatioranddiversity indicescanbe addedasextra explanatoryvariables.
Interactionsbetweertheseandthe sectoradummyvariablescanalsobeadded,
giving anaugmentedPoissorregressiornwith baseyearemploymentoffset,
estimatedusingBerzay's weights(equation8):

log(eijt) =log(&jo) + 0+ Bi+VYj+ 2S5 0+ dHHIijo+ @i (Sjo x 1) + @i (HHIijo x i) +&j.
(15)

Beforemoving on, two furtherapplicationof shift-shareanalysisshouldbe
mentionedKeil (1997)hasanalysedritish datafor 11 standardegionsfor the
period1952—-89usingeconometrianethodgo testto whatextentthe shift series
couldbeattributedto arangeof models,includingrandomwalk models.He
concludeghat: “the testsfor stationarityandcointegrationof theregional shifts
with changedn nationalemploymentsuggesthatregionalemploymentshares
will continueto changan waysthatareaccummulatie andpermanent({p. 23).
Finally, Bivand(1986)analysedNorwegian manugcturingemploymentdatafor
19regionsand20 sectordor the period1951-82usingrecursve regressiorin
orderto detectsignificantbreakpointsin shift seriesbothfor theregionsandfor
disaggregatedsectorsby region, asatestfor regionalpolicy effects.Both of these
approachesequireaccesso time seriesasdoesthatof Knudseretal. (1997),
andcannotbe usedwith the Polishdatato hand.

POLISH MANUFACTURING EMPLOYMENT 1976-96

In RocznikStatystyczny\ojewddztw— the statisticalyearbookfor Polish
voivodeshipgpublishedby the centralbureauof statisticsGUS, manufcturing
employmentis availablefor nine sectorsonly, before1994,whenNACE was
introducedn Poland.After 1994,sectoraldatais notgivenin Rocznik
Statystyczny\bjewddztw andwasacquireddirectly from GUS. Theregional
division usedis thatof the49 voivodeshipsntroducedn 1975,andto bereplaced
in 1999.

Thepublisheddataseriesrom 1975to 1993hasgapsfor 1985and1987-1989,
before1991only recordspublic sectorfirms, andfrom 1991includesfirms
employing over five personsFor 1994-96 NACE dataapplyto firms emplging
overthreepersonsandhave beenaggregatedto approximatehe standardlanned
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economygroupingsof: fuelsandenegy (NACE ~ C10-11,D23,E40),basic
metals(NACE ~ D27) electromechanicdNACE ~ D28-35),chemicalproducts
(NACE ~ D24-5),mineralproducts(NACE ~ D26), wood products(NACE ~
D20-21,D36), textiles & clothing(NACE ~ D17-19),food products(NACE ~
D15-16),otherproductyNACE ~ D22,D37).

It hasbeenchoserhereto examinefour five-yearperiods:1976-81,1981-86,
1986—91and1991-96.Thechangesn definitionaffecting ownership size,and
theassignmenbf emplo/eesto region, andin thedefinition of sectorsarefelt to
be unavoidable,andthe betterquality dataclassifiedoy NACE sectorsaretoo
recentto permitanalysisat presentlt is alsoclearthatthe quality of reportinghas
variedgreatlyoverthewhole period,notonly in theturbulentyearsof the
beginning of transition,but alsoduring centralplanning,whenstatistical
publicationswveresubjectto censorshipleadingto possibledistortionwhere
strat@ically sensitve sectorsvereinvolved.

Manufacturingemploymenthasdeclinedfrom 4.7 million in 1976and1981to 3.1
million in 1996,asshavn in Tablel. Someof theincreasen woodproductss
causedy changesn sectoraldefinitions,particularlyincludingall of D36in
wood productsandothersectorsarealsoaffectedby the breakof seriesbetween
1991and1996with thetransferto NACE. It is interestingto look at someof the
earlierchangedoo, particularlyfor the periodof stagnatiorfrom 1981to 1986,
partly duringthe stateof war, whenpolitical motivesdominatedvhatremainedf
centralplanning.In this period,only the key fuelsandenegy sectorincluding
coalmining, grew in employment,apartfrom otherproductswhich seemgo have
beenusedasa catch-allfor otherwiseunclassifiablectiities. Thefirst
turnaroundsectorwasfood productswith growth alreadyin the 1986—91period,
continuingfirmly in 1991-96the secondvood productsgrowing in 1991-96.

Concentratingn the lastof thefour five-yearperiods,1991-96 andrecalling
possibledifficulties causedy theintroductionof NACE, we canexaminethe
regionalandsectoralpatternsof changeshavn in Figurel. For otherdescriptions
of thedistribution of manufcturingemploymentin Poland,andissuednvolvedin
transitionin Polishregions,see Wectavowicz (1996)andStryjakievicz (1996).
Thesizesof the symbolsindicatetherelative sizesof employmentby sectorin
1991,while their shadingshav percentagehangeover thefive yearperiod. The
fuelsandenepy sectoris clearly stronglyconcentrateih Katowickie, together
with voivodeshipswith open-caslignite mines.Major urbanareassee
employmentgrownth in the electricity supplycomponentf this sector Basic
metalsarealsofocusedon Katowickie, Krakowskie,andLegnickie,aswould be
expectedwith mary voivodeshipsiotrepresentedtall. Thevast
electromechanicalectorfollows urbandensityclosely with mostmajorcities
clearlyvisible. In chemicalandmineralproductsyural voivodeshipswith large
1991employmentlevels have tendedio do worsethanurbanareaswith large
stateownedcementglass,andfertilizer plantsin trouble,while urban-focused
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privatenew entrantsn pharmaceuticalguilding materialsandcosmeticsare
doingmuchbetter Somethingof the samecanbe seenfor wood productstextiles
andclothing,andfood products.Pulpmills, majortextile firms — especiallyin

L 6dzkie,andsuganefineriesin rural voidodeshipsiave donepoorly, while more
agilerestructuredtatefirms andnew entrantshave beenableto competevery
successfullywith importssincethe economybegangrowing in 1991-2.

Having describedhe datasetto beanalysedwe will now turnto examinethe
resultsof theapplicationof the modelsdescribedabore, bearingin mind the
weaknessesnplicit in thedataitself.

RESULTS

We begin by checkingthe assumptiorithatthe coeficient of the offsetvariable,
thelogarithmof baseyearemployment,canbetakenasunity (equationll). From
Table2, it canbe seenthattheassumptiorholdsfor all four periods,andthatboth
the offsetvariableandthe sectoraldummiescontritute significantlyto accounting
for thedevianceof theresponseariable.In alinearmodel,we would presentan
analysisof variancetableto shav the successie contritution of variables pr
groupsof dummyvariableg(factors),in accountingor the varianceof the
responseariable,usingestimate®f the F statisticasa measureln Poisson
regressionwe speakratherof analysisof deviance,andhave hereusedestimates
of the x? statisticin thesameway. Thelower partof Table2 shaws thelevel of
null modelresidualdeviance thatis the devianceremainingaftera modelwith
justanintercepttermhasbeenestimatedNext it shavs the devianceaccounted
for by the sectoradummiesthenthataccountedor by thelogarithmof baseyear
employment,andfinally theresidualdeviancenot accountedor by themodel. It
canbeseenthatthe modelsfit very well, althoughthefit of thefirst two periodsis
betterthanthatof thelasttwo. In addition,bothfactorsarehighly significantin
accountingor thedevianceof theresponseariable.

Onthis basis the modelgivenby equatior® wasestimatedor thefour periods,
andthevoivodeshipdifferentialshiftswerecalculatedrom its residualsusing
equationl0. Thesewerethenconvertedto annualpercentagehangesn relation
to baseyearvoivodeshiptotal manufcturingemployment,andaredisplayedn
Figure2, andshavn in Tables3-6. It will berecalledfrom Table2 thatthe sector
dummyonly modelsachieve very goodfits, with residualdeviancevarying from
0.1%to 1.0%of null modelresidualdeviance.Nonethelesshe patternghatthe
residualgeveal arequiteclear andwill be commentedn morefully below. In
addition,Fingletons commentsaboutthe needto testresidualdor spatial
dependencareclearlyjustified (1994),althoughafteraddingvariablesin
reachingtheaugmentednodel,this needis reduced.

An empiricalconfirmationof the patternsshovn in the 1976—81mapin Figure2,
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andin Table3 is thatthe voivodeshipswith strongermositive shiftsarechiefly
ruralandnonmetropolitarvoivodeshipghatwerethefocusof anactive policy of
industrializationat this time, asdescribedy Bivand(1979).Negative shiftsin
this periodprior to the 1980birth of the“Solidarity” movementseento be
associateavith establishedlenseurbanareasvith manugcturingtraditionsin
sectorsotnecessarilyatthetop of contemporaryolitical agendas.

Table4, andthe correspondingnapin Figure2, shav a stagnationwith little
changerom the previous period. Fromthelate 1970s the Polisheconomywas
plaguedwith power shortagesandthe commissioningf thelarge open-cast
lignite-basedower stationat Betchatowin Piotrkowskie voivodeshipwasseen
asbeingof cardinalimportance Theremainingregionswith high shift resultsare
all rural, nonmetropolitanandwith stateinvestmentsn large manufcturing
plantsin the preceedingeriods.Employmentwasmorelikely to hold up in these
kindsof labourmarlkets,with very few alternatvesin a periodof declinefor
manugcturingnationally including substantiabmigrationof youngerworkers
from morecentralurbanareas.

Table5, andtheaccompaying mapin Figure2 shov dramaticchangesn the
distribution of regionaldifferentialshift. It is not quitea full reversal,but mostof
thevoivodeshipawith positive shiftsin the preceedingeriodhave gonenggative,
andtwo key metropolitanareasWarszavskie andPozndskie,have burstthrough
to leadpositive shift with high annualpercentagealues.Further Bielskieis the
locationof Fiatcarassemblyplants,avery earlyforeigndirectinvestment
following up decade®f cultivation of the stateownedvehiclesector
Voivodeshipswith positive shiftsin this pre-transitiorperiodseemeitherto have
beenableto reactvery promptlyto theformal introductionof market rulesfrom
thebeginning of 1990,giving justtwo yearsto restructurepr morepossiblythe
figuresreflectthe move from 1986datafor public sectormanufcturing
emplgymentonly to 1991 dataincludingthe nascenprivatesector Theseshift
resultsarevery reminiscenpf the earliestfiguresfor new firm formationfor the
samevoivodeshipgBivand,1996).

Thetablefor thefinal period, Table6, andits mapin Figure2, continueghe
turnaroundalreadyobsened betweenl976—81and1981-86on the onehand,and
1986-91onthe other However, we now seethatpositive shift is appearingiot
justin thefavouredearly starterof PoznaskieandWarszavskie, but particularly
now in voivodeshipsieighbouringhem.Looking at the sectoracomponentsf
theseshift figures,it is clearthatthreesectorscontrilbute markedly to these
results:food productswood products andtextiles andclothing, followed by the
highly aggre@atedelectromechanicalector Comparingtheseresultswith other
variableg(Bivand,1996),we canseethatnew firm formationis clearlyrelatedto
thesepatternsandthaton the othersideof thelabourmarket, unemplgmentis
associateavith negative shift results.Unemplymentis however alsodriven by
changesn agriculture,in particularthe collapseof statefarms,sothatfor
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examplethe situationof Suwalskieis doubly challenging:it hasbotha strong
negative shift in manufcturingemployment,andthe eradicatiorof emplgyment
on statefarms.Perhap$appily thenumbemremainingin manugcturingwasonly
17.900in 1996,sothatthe percentageatedoesnot meanasmary jobsasit
would in alargervoivodeship.Further this particularregion hasgreatpotentialin
servicesjn particularin tourismin its unspoiltforestsandlakes.

Having presentedheresultsof regionaldifferentialshift analysedor the four
periodswe will now returnto the analysisof dynamicexternalitiesin the context
of Polishmanugcturingemplogment. Table7 presentsheresultsof the
estimationof theaugmenteanodel(equationl5) for the four periodsusing
Poissorregressiorandthelogarithmof baseyearemplg/mentasthe offset
variable.This tablediffersfrom Table2 in only shawing residualdeviance
following theinclusionof the namedfactor Thetablecanthusbereadby taking
the null modelresidualdeviance,sayfor 1976-81112611 andthenreadingdovn
the columnto seetheresidualdevianceremaining.In the 1976—-81model,the
offsetvariableandthe sectoraffactoraccountor mostof thedeviance leaving a
residualdevianceof 131, with theregionalfactoronly achiezing marginal
significancepringingresidualdeviancedown to 66. Thedynamicexternalities
variables pothasfactorsandin interactiontermswith the sectorafactorarenot
significant,improving thefit of themodelverylittle, andendingup with a
residualdevianceof just48.

In the secondperiod,theregionalfactorbecomesnoresignificant,while the
dynamicexternalitiesfactorsremaininsignificant.By 1986—-91 whenaswe have
seembore, thingsdo starthappeningn termsof regionalshift, the specialization
factorbecomesignificantin thereductionof residualdeviance,asdo the
interactiontermsbetweerboththe specializatiorandsectorafactors,andthe
diversityandthe sectorafactors.By thefinal 1991-96period,all factorsand
interactionsaresignificantwith the exceptionof thediversity factor(proh value
0.097).For thefirst andsecondoeriods the Akaike InformationCriteria (AIC)
valuesof theaugmentedanodelaregreatetthanthoseof therestrictedmodel
(equatiom), while for the 1986—91periodthevaluefor theaugmentednodelis
AIC = 312.80for therestrictedmodel413.06,andby thefinal period,the
augmenteanodel(AIC = 518.51)clearly outperformgherestrictedmnodel(AIC
= 924.24).Thesemodelsthusfirstly confirmthe detectionof a clearturnaroundcht
or aboutthe onsetof economidransition,andsecondlysuggesthatatthe same
time factorsoperationalizedrom dynamicexternalitiesconceptsegin to bite in
termsof significance.

In orderto explorethis further, Poissorregressionsvereestimatedor eachsector
separatelywithout the offsetvariable,but includingthelogarithmof baseyear
employmentamongthe expanatoryvariableg(equationl4). Sincethe maximum
numberof obserationswas49, andfor several sectorswith zeroemplgymentlike
basicmetals therewerelessthan20, theresultsareprobablynot asrobustas
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thosereportedabove. In addition,regionalfixed effectscould not be treated and
no weightswereemplo/ed. Ignoring estimate®f the coeficient on thelogarithm
of baseyearemplgyment,which wereclusteredaroundunity, Figure3 shavs the
estimationresultsobtained Figure3 summariseghevaluesin two dotplotsin
orderto seewhetherthe periodizationreachedbove alsoholdsfor this simple
model.As canbe seengstimatedraluesof the specializatiorindex coeficientare
well to theright of the plot in thefirst two periods althoughtherearedetail
differencesdeteersectors.This patternbeginsto breakupin thethird, 1986-91,
period,with five sectorscrossingzero. By thefinal period,all the eightsectors
modelledhave movedinto negative territory, mary quitedeeply The
interpretatiorof this coeficientis thatpositive valuesassociatepecializatiorin
thegivensectorwith growth in emplgymentin the sector MAR externalities.
Only the estimate®f the specializatiorindex coeficient for electromechanical
productsandtextiles andclothingfor 1981—-86arenot significant,although
significancdevelsdo vary alittle otherwise.

Theseconddotplotin Figure3 providesanalogousnformationaboutthe
estimate®f thediversityindex coeficient for theseeightsectorsandfour periods.
For thefirst two periods,mostvaluesareclusteredaroundzero,with the
exceptionof basicmetalswhichis positive. This sectorcrashesutin thetwo
final periods with stronglynegative values.Thecloud of valuesbreaksupin
1986-91with all the othersectorgyoing positive, but to varying extents.In the
final period,only threesectorsstaypositve, oneis nearzero,andtheremainder
scatteredn the nggative side. The sectorson the positive sidearefuelsand
enegy, which maybeassociateavith theemplgymentgrowth in enegy supplyin
majorurbanareamnotedabore, wood products andfood productswith textiles
andclothingnow nearzero.Apart from the estimatdor thediversity index
coeficientfor textiles andclothingfor 1991-96 andthe estimatesor wood
productsfor 1976—81and1981-86 all othersaresignificant.

CONCLUSIONS

Theseconclusionsarenecessariljentatve, giventhedataused the coarse
sectoralndregionalaggrgationusedandfinally the choiceof thefour five-year
periodsfor examination.It is however unlikely thatthe turnarounddetectedoth
in regional differentialshift, in the significanceof thefactorsin the estimated
augmentednodels,andin the significantsign changesn dynamicexternalities
variablesfor eightsectordss dueto chancepr to dataimperfectionsindeed,it
would be morethanstrangdf noresponsewereobsenablein regional
manugcturingemploymentassociateavith the onsetandprogressof transitionto
marletrelationshipgrom centralplanning.

It maybe concludedeasonablyhattransitionis beingled by key metropolitan
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areasandtheir neighbouringvoivodeshipsThis is alsoamongthe alguments
behindthe presenteoganizationof Polands regionaladministratie structure,
with the ongoingintroductionof 16 self-gorerningregionsto replacethe 49
voivodeshipswhich have not hadautonomousocal governmentfunctions,but
have beenpartof centralgovernment.Furtheranalysisof regionalchangeusing
dataatthe district (powiat) level now beingintroducedwould be muchmore
helpfulin this respectandshouldbe undertaknin thefuture.

Analysisof dynamicexternalitiessuggestshatUS experiences relevantto the
transitionprocessfirstly becausehe choserindicesdo accounfor muchof the
devianceof therespons&ariables andsecondlybecausehe changerom
pre-transitiorpositive specializatiorindex coeficientsto negative, andto strongly
positive diversityindex coeficientscanreasonablpe associatedavith transition.
Thiswould indeedcorrespondvith regionaleconomiesn which pre-«isting
specializationpperationalizinglAR externalitiesceaseso secureheretention
of existing industriesasHendersoret al. (1995)heldthatit should,all elsebeing
equal.In transitioneconomiesit seemghatthe valuablestoreof “local
knowledge”within own sectormaylosein importancegor bewilderedmanagers
andworkers. This would alsoconformwith increasesn coeficient valuesonthe
diversityindex, operationalizinglacobsxternalities;it maybethattransition
createsontets of new firm formationandstatefirm restructuringn which
almostall economicagentsareobligedto behae asthoughthey arein new
industriesfor which bothGlaeseetal. (1992)andHendersoretal. (1995)expect
Jacobsexternalitiesto be moreimportant.While a smallworry is associatedvith
significantdynamicexternalitiescoeficientsin periodsundercentralplanning,it
may be notedthatsectoralandregional“local knowledge”andknowledge
spilloversalsoexistedthen,andmaywell bereflectedn the specializatiorindex,
althoughthey have not comeaboutthroughprofit maximizingmechanisms.

Finally, analysisndicatesfirmly thatshift-shareanalysisusingPoisson
regressiongcontinuego have muchto offer for the analysisandmodellingof
regionalmanufcturingemploymentchangeat aggr@atedlevelsin termsof
regionsandsectorsWhile it cannaturallynottell uswhatindividual firms are
doing, it providesusefultoolsfor analysingandpresentinghe contexts within
which decisionsaretaken by the economicagentgshemseles.
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Tablel: Manufacturingemploymentby sectorin Poland thousands]1976-1996

sector 1976 1981 1986 1991 1996
fuelsandenepgy 519 567 636 562 466
basicmetals 260 247 212 178 153

electromechanical 1536 1555 1368 1077 807
chemicalproducts| 327 304 272 253 229
mineralproducts 288 262 228 199 154
woodproducts 278 256 226 211 285
textiles & clothing| 825 770 671 526 459

food products 516 520 398 449 486
otherproducts 169 233 251 96 72
sum 4722 4716 4266 3555 3116
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Table2: Analysisof deviancefor Poissorregressionmodelsincluding only sec-
toral dummiesandexplicit offsetvariables(proh values:*** < 0.001,** 0.001-
0.01,* 0.01-0.05).

1976-81 1981-86 1986-91 1991-96
Offsetcoeficientestimate 0.998 **=* 0.962 **=* 0.979 *** 1.013 ***
Null modelresidualdeviance | 112611 129676 120555 92129
Sectoradummiesdeviance 66279 *x* 86163 *** 80243 *** 57347 ***
Offsetdeviance 46200 **=* 43395 x** 39936 *** 33889 ***
Residualdeviance 131 118 376 892
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Table 3: Percentageegional shift peryearfor 1976—81usingPoissorregression
methodsandomitting voivodeshipswith centralshift values.

Voivodeship Poissorregressiorshift

35 Rzeszwskie 2.84
37 Sieradzkie 2.77
20 Legnickie 2.36
2 Bialskopodlaskie 2.32
28 Ostrokckie 2.27
23 tomzynhskie 2.16
25 Nowosadeckie 2.09
26 Olsztynhskie 2.08
16 Konihskie 2.05
10 Gdaskie -0.04
18 Krakowskie -0.21
12 Jeleniog6rskie -0.40
32 Poznaskie -0.51
47 Wroctavskie -0.64
24 tbdzkie -0.69
1 Warszavskie -0.69
4 Bielskie -0.76
45 Watbrzyskie -1.15
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Table4: Percentageegional shift peryearfor 1981-86usingPoissorregression
methodsandomitting voivodeshipswith centralshift values.

Voivodeship Poissorregressiorshift

30 Piotrkowskie 3.33
20 Legnickie 2.94
48 Zamojskie 2.92
28 Ostrokckie 2.72
16 Koninskie 2.59
35 Rzeszwskie 2.58
7 Ciechanaskie 2.50
33 Przemyskie 2.40
14 Katowickie -0.06
43 Tarnowskie -0.17
45 Watbrzyskie -0.32
8 Czestochavskie -0.34
18 Krakowskie -0.35
1 Warszavskie -0.40
12 Jeleniogorskie -0.43
24 todzkie -0.90
4 Bielskie -0.99
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Table5: Percentageegional shift peryearfor 1986—91usingPoissorregression
methodsandomitting voivodeshipswith centralshift values.

Voivodeship Poissorregressiorshift

32 Poznaskie 4.50
1 Warszavskie 3.52
4 Bielskie 2.55
22 Lubelskie 1.64
27 Opolskie -1.63
12 Jeleniog6rskie -1.63
9 Elblaskie -1.93
21 Leszczyskie -2.27
2 Bialskopodlaskie -2.27
28 Ostrokckie -2.48
6 Chetmskie -2.76
48 Zamojskie -3.09
23 tomzynhskie -3.16
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Table6: Percentageegional shift peryearfor 1991-96using Poissorregression
methodsandomitting voivodeshipswith centralshift values.

Voivodeship | Poissorregressiorshift

21 Leszczyskie 6.95
29 Pilskie 5.28
13 Kaliskie 4.99
37 Sieradzkie 4.95
1 Warszavskie 3.10
18 Krakowskie 2.71
32 Poznaskie 2.63
26 Olsztynhskie 2.63
16 Koninhskie -2.53
45 Walbrzyskie -2.67
6 Chelmskie -3.00
34 Radomskie -3.66
12 Jeleniogorskie) -3.75
33 Przemyskie -3.84
31 Plockie -4.23
42 Tarnobrzeskie -4.67
20 Legnickie -5.71
40 Suwalskie -5.88
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Table7: Analysisof deviancefor augmentedPoissorregressionrmodelsincluding
sectoraland regional dummies,specializationand diversity indices,and interac-
tion termsbetweersectoradummiesandspecializatioranddiversityindices;val-
uesindicateresidualdeviance,while the Chi-squaredsignificancetestappliesto
reductionin residualdeviancedueto the termin question(proh values:*** <
0.001,** 0.001—-0.01* 0.01-0.05).

1976-81 1981-86 1986-91 1991-96
Null model 112611 129676 120555 92129
Sectoradummies 131w 151 *** 383 *** 895 *x*
Regionaldummies 66 * 68 *** 202 x** 592 ***
Specialization 66 65 195 ** 486 ***
Diversity 65 65 194 483
Sectoral:specialization 52 53 175 * 399
Sectoral:diersity 48 52 151 ** 357 x**
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Figure 1: Percentagehangein manufcturingemployment by sector 1991-96.

Symbolradiusproportionalto 1991emplo/mentlevels.
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Figure 2: Percentageegional shift per year calculatedfrom Poissonregression
sectoraimodelpredictions 1976—81to 1991-96.
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Figure 3: Dotplotsof specializatiorand diversity coeficient estimatedy sector

1976-81to 1991-96.
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