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Abstract

Theimpactof localizationandurbanizatioreconomie®n regionalmanufcturingdevelopmentn Poland
1976-96is assesseih termsof employmentandthe regional corvergenceor divergenceof theeconomy We
examinecurrentresearclon therole of dynamicproductionexternalitiesin regionalmanugcturing
developmentstartingwith areview of recentliteratureon the natureof suchexternalitiesin manufcturing
location,andhow positive externalitiesmay influencethe spatialclusteringof manugcturingindustries While
muchof the currentliteratureis focussedn US experiencewe analysemanuficturingemploymentdatafor
Poland,in orderto exploreto whatextentconclusionsiravn from US experiencemayilluminate a regional
economyin transition.The analysisalsopaysattentionto the integrationof a numberof differentmethodsrom
differing traditions,from economiogeographyregional scienceandnen economicgeographyincluding
locationquotients Gini indices,shift-shareanalysisof variance PoissorregressionandPoissorregressiorfor
paneldata.We find thatradicalchange$iave occurredn patternof Polishregionalmanufcturingemplo/ment,
bothwith regardto sectorsandregions. Transitionis refocussingheregionaleconomyon strongregional
centresandon sectorgegardedwith little favourin the plannedeconomysuchasfood processingindwood
productsjncludingfurniture.

1 Intr oduction

Theanalysisof regionalaspect®f aneconomyin transitionfrom centralplanningto market forceschallenges
boththetheoriesandhypotheseshatmaybedeployed,andthe methodshatcanbe appliedto exploreandtest
themin thelight of empiricaldata.Polandbeganearlyin hertransitionprocessesandhasarelatively large
manufcturingsector despitethe continuingimportanceof agriculturein occupationaterms.Both private
agriculture andthe presencef anentrepreneuriadecondeconomyof increasingsizesinceat leastthe 1970s
providedsourceof marketplayerswilling to make a startwhenconditionspermitted,asdid the experience
gainedby temporanyillegal migrantsto OECD countriesduringthe 1980s andindeedthe businessbility
displayedby surprisinglymary formerstatefirm managersThesefactorscontributeto the choiceof Polandasa
suitableexampleof regionalmanufcturingchangeduringtransition.

A weaknes®f theoriesandhypothesesboutregionalchangeas thatmanufcturingindustryhasdominatedcboth
existing andnewer models,andis typically betterrepresenteih official reportingthanothersectors Despitethis
resenation,andbecausef accesto dataon manufcturingratherthanothersectorsattentionwill herebe
focussedn regionalmanugcturingchangeratherthanregionaleconomicchangeacrossll sectorsin thecase
of transitioneconomiesthis may leadto distortedconclusionssincesectorssuchasagricultureandservices
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respondlifferentlyto transitionat the aggreyatescale andaresubjectto differentialimpactsregionally,
dependingon specificlocal conditions.Amongthesearethe clearlinks betweerurbanizatiorandgrowth in the
servicesector andbetweeragrarianstructure pothsizeandownership,anddevelopmenin agriculture.

A furtherproblemnot treatedexplicitly in this analysigs thatof firm size,sinceundercentralplanningregional
developmentpr ratherindustrialization policieswereoftenpursuedby locatinglarge plantsin remoterural areas
previously not characterizethy suchemployers. Transitionis seeingthe restructuringanddownsizingof former
statefirms, the vigorousgrowth of privatefirms, andin somecaseghe decayandbankrupg of statefirms unable
to meetbusinesshallengesForeigndirectinvestments involveddirectly or indirectly in restructuringstatefirms
throughacquisition,andprivatefirm growth throughjoint venturesandthe establishmentf wholly-owned
subsidiariesThesetrendsarechangingthe nationalandregionaldistributionsof firm sizesradically alsoin
manugcturingindustry The sameremarkalsoappliesto establishmergizeswith mary formermonolithicstate
unitsbeingrestructurednto mary separatdusinesentities,alsotradingoutsidetheir formerinstitutional
boundaries.

Within thesdimitations, our analysisis intendedto demonstrat¢hattransitionis influencingbothregionaland
sectorapatternsof manufcturingemploymentchangean Poland,andthatexaminationof dynamicexternalities
beforeandduringtransitionmayrevealchange®f interest.It could befelt thatcentralplannerscannot
reasonablpecomparedvith entrepreneuri allocatinginvestmenby sectorandlocation,in thattheplanners
werenotdrivenby returnon investmenft the granularityof theindividual plant,whereasntrepreneurare. It
canhowever be assumedhatthe centralplannersveretrying to optimizesomecriteria, not necessarilyeturnon
particularinvestmentsbut returnon plannedactiities at somebroaderaggreyation,or notinfrequentlya return
measuredatherin political influenceor prestige a criterionnot foreignto mostmixedeconomiesConsequently
we assumehathypotheseslerivedundermarket economyconditionscanbe extendedto the pre-transitiorperiod
bothfor the sale of comparisonandbecausdothentrepreneurandcentralplannerscanbetakenastrying to
optimizesomeform of returnon investment.

Following a brief review of the growing literatureon dynamicexternalitiesandregionalmanufcturing
developmentwe will presenin somedetailarangeof alternatve approacheto measurementelatedto
employmentin manugcturingindustry Thesespanfrom indicesof specializationsuchasthelocationquotient,
throughthe Hirschman-Herfindahhdex of diversity, andleadonto measuresf changepasedn traditional
shift-shareanalysis anda rangeof statisticatechniguesAmongtheseareanalysisof varianceandPoisson
regressiorusingoffsets,bothappliedhere,andadiscussiorof furtheralternatvesfor the analysisof paneland
time seriesemploymentdata.After a presentatiorf Polishmanufcturingemploymentdata,the resultsof
analysisarediscussedn the context of thetransitionprocessanda numberof conclusionsaredravn bothfor
policy andfor futureresearch.

2 Externalities and manufacturing development

Geographicatoncentrationn manufcturingindustrieshasattractedncreasingattentionsincethe early 1980s,
whennewer approacheso uncertaity, information,andcompetitiongainedfavourin economicsandempirical
phenomenain particularthe growth of Silicon Valley, drew attentionto the potentialimportanceof endogenous
growth. Thekey conceptsnvolvedincludeincreasingeturns(Romer 1986,Krugman,1991),whichin turnlead
to pathdependengandpotentiallock-in to some ratherthanothermultiple optima(Arthur, 1994).

David andRosenbloon{1990)askwhy peopleandfirms tendto congrejatespatially They explorein a stylised
way Marshallianpecuniaryexternalities‘that tendto reducethe pricesat which primary inputscanbe purchased
asmoreandmoreof thoseinputscometo be assemble@t thelocalein question”(p. 349). They find that“the
existenceof multiple equilibriain modelsof this kind, andthe sensitvity of the ultimatedynamicoutcometo
smalldifferencesn initial conditions,or to relatively smallshocksallows realisticscopefor historicaleventsto
play arole in thedynamicsof spatialsystemsThusthe sameforcesthatpromotethe agglomeratiorof footloose
industriesallow the detailsof seeminghtransientandadwentitiouscircumstanceao exertanenduringinfluence
uponthe spatialdistribution of economicactiity andpopulation”(p. 368).

Ellison andGlaesel(1997)formalisea model-baseihdex of concentrationbasedn a sequencef
profit-maximizingdecisionamadeby individual plants:“naturaladvantage®f somelocationsand
industry-specificspilloversleadplantsto clustertogetherandidiosyncraticplant-specificconsiderationprovide
thecounterbalancthatkeepshe entireindustryfrom concentratingt a singlepoint” (p. 892). Usingdatafor the
50 US statesat the four-digit classificatiorlevel, they reportthat446 of 459industriesexaminedweremore
clusteredhanwould be expectedo ariserandomly andonly 13 weremoreevenly distributed. Of the 446 more



clusteredndustries 369 could betakenasbeingsignificantlymoreclusteredwhile noneof the 13 moreevenly
distributedindustriedifferedsignificantlyfrom a randomdistribution (p. 907). Usingthree-digitindustrydata,
they find thatcounty-level concentratioris wealer thanthe state-leel results leadingto the conclusionthatwhile
within-countyspilloversarestrongetthannearby-countgpillovers,‘localized’ spilloversarestill quite
substantiaht a rangebeyondthatof countieg(p. 914).

The'spillovers’in questionhave beenidentifiedasdynamicinformationexternalitiesof the kind referedto by
David andRosenbloon{1990),andarisefrom bothintendedandunintendeccommunicationdetweereconomic
agentvertime (Hendersoretal., 1995,p. 1068). Applying this specificallyto growth in cities, Glaeselt al.
(1992)view “externalities(andparticularlyexternalitiesassociateavith knowledgespillovers)asthe ‘engineof
growth’. If geographicaproximity facilitatestransmissiorof ideas thenwe shouldexpectknowledgespillovers
to beparticularlyimportantin cities” (p. 1127). Thesetwo papersopenup afascinatingdiscussiorof two
flavoursof dynamicinformationexternalities termedMarshall-Arrov-Romerexternalities,andJacobs
externalities.A furthercontribution hasalsobeenmadeby Hendersor{1997),usingaugmentedlata.All of them
usemanugcturingemploymentdataasa measuremerdf actiity, althoughothervariables suchasregionalwage
levels,arealsoincludedwithout changingthe majorconclusions.

Staticexternalitiesareseenasbeingbasecbn immediateinformationspilloversabourcurrentmarket conditions,
andmaybedivided betweerlocalizationeconomiesin which a firm benefitsfrom local firms in its own industry
andurbanizatioreconomieswhereafirm benefitsfrom the diversity of local firms outsideits industry
Hendersoretal. describedynamicexternalitiesasdealing“with therole of prior informationaccumulationgn
thelocal areaon currentproductiity andhenceemployment” (1995,p. 1068).In commonwith Glaeseletal.
(1992),they divide dynamicexternalitiesinto Marshall-Arrav-Romerexternalities,‘which derive from abuildup
of knowledgeassociatedvith ongoingcommunicationgmonglocal firmsin the sameindustry”,andJacobs
externalities,"which derive from a buildup of knowledgeor ideasassociatedvith historicaldiversity” (p. 1068).

Theempiricalconclusiongeachedn theliteraturevary substantiallypartly becaus®f the useof differentdata
andmethods Glaeseletal. (1992)concludethat: “at the city-industrylevel, specializatiorhurts,competition
helps,andcity diversityhelpsemploymentgrownth” (p. 1150),thatis thatfor their datasetof 170citiesandsix
two-digit industriesandcomparingl 956with 1987,Jacobsxternalitiesseemo be moreimportantthanMAR
externalities.Hendersoretal. (1995)examinedfive key capitalgoodsindustriesatthetwo-digit level for 224
standardnetropolitanstatisticalareascomparingl970with 1987,andfound“a very high degreeof persistence
in employmentpatterns While persistentegionaldemandandcomparatie advantagesxplain someof this,
MAR dynamicexternalitiesarecritical also” (p. 1083).They find furtherthat: “employmentgrowth in traditional
manufcturingindustriess higherin citieswith pasthigh employmentconcentration the own industry A
history of industrialdiversity did not have a significanteffect on ary of thesetraditionalindustries. . . suggesting
thatJacobsxternalitiesarenot soimportantfor matureindustries”(p. 1083). Having alsoconsideredherole of
Jacobsxternalitiesin relationto the high-technologysector they concludethat: “while Jacobsexternalitiesare
importantin attractingnew industriesMAR externalities ratherthanJacobsexternalities,areimportantfor
retainingtheindustry” (p. 1084).

In asubsequerpaper Hendersorextendsthis analysisto examinethe lag structureof the dynamicexternalities,
by employing annualdatasetsfor theyears1977-199Gor the 742 urbancountiesof the USA, onceagain
modellingfive capitalgoodsindustriesat the two-digit level. His intentionwasto find out how theimpactof
MAR andJacobsxternalitiesis distributedthroughtime. The principalfinding for this datasetwasthat
“increasecconcentrationsf own industryactiity appeato affectemploymentlevelsfor five or six years
afterwards.For diversity measureseffectsappeato persistboeyondthe sevenyearhorizonexamined”(1997,p.
469). Thiswould appeato imply thattwo-periodstudies suchasHerndersoretal. (1995)andGlaeseretal.
(1992)over 17 and31 yearsrespectiely, would tendto pick up strongerJacobsxternalitiesthanMAR
externalities,if theseresultscanbegeneralisedlt furthersuggestshatwhereno suitabletime seriesof regional
manuficturingemploymentdataareaccessiblea periodizatiorto five or six yearperiodsshouldpermitthe
dynamicexternalitieseffectsto be detected.

It is naturalto wonderhow could oneexpectdynamicexternalitiesto manifesthemselesin atransitioneconomy
or in regionaltransitioneconomiesilt is likely thatit will be possibleto obsenetendenciegor bothnew private
sectormanufcturingfirms andrestructuringstatefirms to adaptto market forces,including potentiallyboth

MAR externalitiesandJacobsexternalities.lt is alsolikely thatnew industrieswill ‘flow’ to fill gapscreatedoy
centralplanningdistortions,andthatrestructuringof statefirms will be moresuccessfuin somesettingsthan
others.As hasalreadybeenmentionedit is unreasonabléo modelcentralplannersasprofit-maximizers,
althoughthey canbetakenasoptimizingsomeplanningfunction. Political decisionmakerscanhowever
realisticallybe seenasattemptingto optimizeareturnoninfluence alsoknown asvoluntarism,a majorfeatureof



manufcturinginvestmentocationdecisionsn Polandin the Gierekperiodbetween 971and1980.

A tentative conclusionis thatmanufcturingemploymentcould be examinedeitherover atime seriesspanning
theonsetof economidransition,or in asequencef aboutfive yearstepscomparingthe valuesof coeficient
estimatednindicesoperationalizingMAR andJacobsexternalities.Onewould perhapsiot expectthe
pre-transitiorperiodestimatego bearsustainednterpretationgiventhe absencef effectively market-based
economicagentshput transitionperiodestimatesnay give insightinto theinitial locationalchoicesforming the
contemporaryegionaleconomy

3 Measuresof manufacturing employment

A sharedsimplificationis thatour conceptuadiscussiondeganfrom manufcturingactiity, but movedto
manufcturingemploymentasthe mostconvenientandcomprehensie operationalizationHaynesandDinc
(1997)discusssomewaysof circumwventingdifficultiesarisingin the analysisof changeovertime, but make use
of anaggreyateddataset. Usingemploymentasanoperationalizatiomf actiity is alsocomplicatedby thewide
varietyof methodausedfor its measurementannualaverage guarterlyor monthly averagespr numberemployed
atthestartor closeof a period. Further the numberemployed may or maynot be adjustedor part-timeworking
and/orovertime,leadingsomeanalystgo preferthe numberof hoursworkedto the numberof emplo/eesasa
measureFinally, sectoralandregionalregistrationmaybe madeat thefirm or atthe plantlevel, leadingto
potentialdistortionsin the classificatiorof employeesof firms with plantsin differentsectorsor differentregions.

Employmentdataforms a three-vay tableof countsof personsr hours,with novaluesunderzero.Here,gj; is
employmentin sectori in region j in yeart, wheretheaggreyationsto sectorsandregionscould possiblybe
modified.Overlongerperiodsit is typical thatchangesn theeconomyandin the needof governmentor
statisticsJeadto changesn sectoraldefinitions.Changesnayalsooccurwherememgersbetweerfirms leadto the
transferof employeesfrom onesectorto anotherwhenthe sectoraklassificatioris basedon the new firm's chief
actiities; the samecanapplyto the effect of meigerson regionaltotals. Giventheseweaknessesye will now
proceedo review briefly anumberof indicesandotherrepresentationsr modelsof manugcturingemployment.

Glaeseetal. (1992,p. 1140)have beencriticizedfor re-inventingthelocationquotientasa measuref
specializationpperationalizinga sourceof MAR externalities. Themeasureés:

&t/ €t
LQij = % 1
QIJt Q*t/e**t, ( )
wherex denotessummatiorovertheindex or indicesin question:for instances.t = ¥ j &jt, andewt = 3; ¥ j &ijt-
In fact, it might be moresuitableto reflecton why a simpleindex of this kind is not morewidely known. In
additionto thelocationquotient,the Gini coeficient:

Ginii =0.5Z|ajt/e*jt—a*t/e**t|; &)
J

cangive aneconomy-widepictureof distribution by unit of analysisbeingbasedn the sameratios.

Anotherwell-known measurgartitionsemploymentchangebetweertheregion’s shareof sectorakhangeand
theshift dueto factorsspecificto theregion (shift-shareanalysis) .Here,regionalshareis givenby the national
rateof changeby sector mutiplied by baseyearemploymentin thatsectorin theregion:

Eixt
lijt = &jo——; 3
ijt j 80 ( )

it is alsopossibleto partitionout total nationalchangeasa separatéermin theregionalsharecalculation.The
remainingchangebetweerthatobsenedandtheregion’s sharein sectorakchangeijs its shift:

Sit = &jt —rijt- 4)

This obviously doesnot explain why sectori hasperformedbetteror worsein region j thanin theeconomyasa
wholebetweerthebaseyearandyeart. It doeshowever shav thatthis hashappenedTotal regionalshift is the
sumof thesesectoraldifferencesthis is frequentlytermedregional differentialshift:
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Shift-shareanalysisis currentlyenjoying arenaissancelbeitin somevhatmodifiedformsin somecaseslt is
justa calculationbasedon very simpleassumptionshut hasprovedcapableof drawing attentionto interesting
tendenciesFingleton(1994)hasrecentlyusedit to examinethelocationof high-technologymanufcturingin
Britain, whereTownsend(1993)hasalsofoundit usefulin theinvestigationof the urban-rurakycle of
manufcturingchange.

In theUS, it hasbeenusedrecentlyby Barff andKnight (1988)to studythe New Englandemployment
turnaroundpy Knudsen(1992b)in anextendedprobabilistcform to examinemanugcturingemploymentchange
in the Midwest,andby Nissan(1992)in analysingmetropolitanandnonmetropolitarthangen populationand
personaincome.Further Rigby (1992)hasextendedshift-shareanalysisto take accountof the factthatregional
shift canbe confoundedy regionally differentialchangesn productiity by sector andusedit to studyannual
employmentchangean two-digit sectordor the nine US censugegions. Usingtradedatain additionto
employment,Hayward andErickson(1995)andNoponeretal. (1996)partitionchangesn regionaloutputby
sectorto take into accountimportsandexports,despitedifficultieswith the datasetsused.Finally, Knudseretal.
(1997)have usedprobabilisticshift-shareanalysispasedon Berzeay's proposalg1978,1984),to assesthe
regulationistview of US employmentchangeoverthe 1940-198%eriod,at the statelevel for eightindustry
divisions.

Berzeg (1978,1984)findsthatshift-sharemodelscanreadily be representedsfixedeffectsanalysisof variance
models takingtherateof changeasthedependentariable,andsectoralandregionaldummiesasthe explanatory
factors.Buck andAtkins (1983)have also,independentlyf Berzeay, shovn how the analysisof variancecanbe
usedto examinethe significanceof sectoralandregionalchangesn employment,andit is their versionthatwill
beusedbelov. Definingpercentagehangeas

e
yij = 1002 —1) ©
€jo
for givenbaseyearandt, they model
Yij = o+ Bi+yj +E&ij, (7)
weightingwith wij = :i—"jtt, againfor givent; weightsareneededecauseatesof changearetypically largerfor

smallgjt. Fromthis, they derive a compositioncomponentrelatingemploymentchangen theregionto sectoral
factors:

L . €t .

Ci= IZ(Wu (e**t))B.- (8)
Finally, the growth components:
€t

Gi=vi — SV ] 9
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Berzay's approachs essentiallysimilar, but usesdifferentweights:

€jo

wij = , 10
4 €40 ( )

andinterpretsthe coeficient estimate®f the sectorabandregionaldummyvariablesdirectly.

Knudsen(1992a.cf. also1990)hasdrawn attentionto thefactthatthe useof the analysisof varianceon a rateof
change:

ﬂ=0‘+Bi+\/j+€ij, (11)
€ijo

canberewritten, takinglogarithmsof theleft handside,as:



log(&ijt) = log(&ijo) + o + Bi +Y; +&ij, (12)

with anassumedoeficient of unity on thefirst termontheright handside,thelogarithmof the baseyear
employmentlevel. Thistermis takenasa priori informationincludedin the model,which assumes
multiplicative form if we returnto thefirst notation:

&jt = &jo(exp(a+Bi+yj+&j))- (13)

Theprior informationtermis known asanoffset,while estimatiorrequiresthe useof weightsspecifiedn the
form givenafterBerzeay (1978)above.

As Knudsenalsopointsoutwith somejustification,in amodelof thiskind, theindividual gj; arejustcountsin a
largefrequeng table,andassuchoughtto be modelledin away thatconstraingredictionsto non-neyative
numbersA commonlyusedrepresentatiofor suchmodelsis thatof Poissorregressionsummarisedby
Knudsen(1992a),anddescribedn moredetailin geographicatontexts by Flowerdev andAitkin (1982),Lovett
etal. (1985),Flowerdav andLovett(1988),andLovettandFlowerdev (1989). The possibleuseof Poisson
regressiorfor analysisof paneldataeconomicrelationshipgs alsomentionedn passingoy Baltagi(1995),
althoughhe devotesmuchmoreattentionto generamethodof momentsestimatorssuchasthoseusedby
Hendersor{1997). Therole of offsetsin Poissorregressioris describedy McCullaghandNelder(1983)as:“a
quantitatve variablewhoseregressiorcoeficientis known to be1” (p. 138). Poissormodelsarealsodescribed
in VenablesandRipley (1997,p. 238—242§.

In orderto calculatePoissorregressiorregional shift results,it is necessaryo estimatethe restrictedmodel
omitting theregionaldummyterm, usingBerzey's weights(equation10):
&ijt = &jo(exp(a + Bi +&ij)), (14)

andcalculateits residualssummedbver sectors:
St = &jt — (ajo(exp(a+Bi). (15)
|

It is alsoadvisablego checktheassumptiorthatthe offsetvariablehasa coeficient of unity, donebelow by
estimating:

log(&jt) = o + Bi + {log(&jo) + &ij, (16)

to obsene theempiricalvalueof {. All Poissorregressionseportecherewereestimatedisingthelogarithmlink
function.

Modelsof dynamicexternalitiesusedby Glaesesetal. (1992)andHendersoretal. (1995)overlapa gooddeal
with these put have not beenintegrated.They typically modelemploymentin sectori in region j atyeart asa
functionof employmentin the baseyeare; jo, of specializatiorin thatsector:

6ijt
Sjt =—, 17
= e (17)

andof anindex of sectoraldiversityin region j outsidesectori. Thisindex is amodifiedHirschman-Herfindahl
index, definedas:

HHI i = Z Sit- (18)
Kk
Low valuesindicategreatdiversity, high valueslittle diversity The modelestimateds typically:

logejt = o+ diilogeijo+ &2iSjo+ dsiHHIijo, (19)

1All statisticalcomputationsverecarriedout usingR, version0.62.2(IhakaandGentleman]1996)



estimatedseparatelyor selectedsectors.

It is easyto seethatthis modelcanreadilybe combinedwith the Poissorregressiorshift-sharanodel(equation
12),sincetheloge jo is the offset,andthe specializatioranddiversity indicescanbe addedasextra explanatory
variables Interactiondbetweertheseandthe sectoradummyvariablescanalsobe added giving anaugmented
Poissorregressiorwith baseyearemploymentoffset,estimatedusingBerzey's weights(equationl0):

log(ajt) = log(&ijo) + a + Bi +Yj + 3250+ d3HHIijo + @1i(Sjo x i) + @i (HHIjjo x i) + &j. (20)

Beforemoving on, two furtherapplicationsof shift-shareanalysisshouldbe mentionedKeil (1997)hasanalysed
British datafor 11 standardegionsfor the period1952—-89usingeconometrianethodgo testto whatextentthe
shift seriescould be attributedto arangeof models,includingrandomwalk models.He concludeghat: “the tests
for stationarityandcointegrationof the regionalshiftswith changesn nationalemploymentsuggesthatregional
employmentshareswill continueto changen waysthatareaccummulatie andpermanent(p. 23). Finally,
Bivand(1986)analysedNorwegianmanufcturingemploymentdatafor 19 regionsand20 sectorgor the period
1951-82usingrecursve regressionn orderto detectsignificantbreakpointsin shift seriesbothfor theregions
andfor disaggrgatedsectordy region, asatestfor regionalpolicy effects.Both of theseapproachesequire
accesdo time seriesasdoesthatof Knudsenretal. (1997),andcannotbe usedwith the Polishdatato hand.

Theusesto whichthe modelsto be estimatedregionaldifferentialshift (equations, Buck andAtkins’ growth
componen{equatior9), offsetchecksfor Poissorregressiormodelling(equationl6), Poissorregressiorshift
(equationl5), theaugmentedPoissorregressiomrmodelincluding specializatioranddiversity variables(equation
20), andfinally sectorestimate®f specializatioranddiversity coeficientsusingPoissorregressionequation
19), will becoveredafterwe have introducedthe datasetto beanalysed.

4 Polish manufacturing employment1976-96

Figurel: Voivodeshipdy identifying number;seeTablel for names.

In RocznikStatystycznWojewddztw manubcturingemploymentis availablefor nine sectorsonly, before1994,
whenNACE wasintroducedn Poland.After 1994,sectoraldatais notgivenin RocznikStatystyczny



Tablel: Total manufcturingemploymentby voivodeshipthousands1976—-1996.

Voivodeship 1976 1981 1986 1991 1996
1 Warszavskie 306.9 294.2 250.4 244.0 247.4
2 Bialskopodlaskie| 15.3 16.6 14.7 10.7 9.4
3 Biatostockie 505 629 578 456 394
4  Bielskie 161.5 150.1 120.9 1123 955
5 Bydgoskie 137.4 1352 1249 1105 105.8
6 Chelmskie 199 195 176 128 10.0
7 Ciechanaskie 224 241 231 196 191
8 Czestochwskie | 111.3 1075 908 66.5 62.1
9 Elblaskie 414 426 39.8 305 312
10 Gdanhskie 157.4 154.6 138.6 117.0 108.5
11 Gorzavskie 51.3 50.2 445 395 38.0
12 Jeleniogorskie 100.3 938 789 573 38.1
13 Kaliskie 836 839 756 589 67.2
14 Katowickie 820.5 855.6 823.1 669.7 559.6
15 Kieleckie 149.5 1458 1285 98.0 77.5
16 Koninhskie 379 425 448 375 271
17 Koszalhskie 36.7 385 352 291 300
18 Krakowskie 148.6 143.8 122.0 102.1 100.2
19 Krosniehskie 540 57.7 532 427 358
20 Legnickie 694 752 758 63.0 346
21 Leszczyiskie 276 289 271 211 274
22 Lubelskie 959 99.0 947 86.6 67.9
23 tomzyhskie 169 179 161 114 127
24 todzkie 274.8 249.6 1955 148.9 124.2
25 Nowosadeckie 472 507 473 36.1 30.0
26 Olsztyhskie 553 59.1 553 46.0 512
27 Opolskie 142.1 139.3 1276 96.3 817
28 Ostrokckie 227 247 248 189 18.0
29 Pilskie 387 40.1 361 316 380
30 Piotrkowskie 86.5 851 86.7 712 526
31 Ptockie 49.6 528 493 433 28.0
32 Poznaskie 148.6 142.3 1235 131.1 135.0
33 Przemyskie 283 294 286 224 16.6
34 Radomskie 841 851 792 66.6 46.0
35 Rzeszwskie 739 831 815 684 564
36 Siedleckie 39.8 413 39.0 343 303
37 Sieradzkie 316 341 311 239 263
38 Skierniavickie 41.0 389 338 271 2438
39 Stupskie 36.4 381 347 285 288
40 Suwalskie 273 283 270 231 179
41 Szczednskie 100.1 1015 921 77.0 720
42  Tarnobrzeskie 672 712 652 539 36.5
43 Tarnawskie 67.9 69.0 58.7 550 489
44 Toruhskie 743 752 66.8 581 575
45  Watbrzyskie 157.7 1443 123.8 93.1 64.8
46  Wioctawskie 339 357 333 289 246
47  Wroctawskie 155.1 147.3 127.4 102.8 90.2
48 Zamojskie 279 272 265 194 185
49  Zielonogorskie 855 831 738 63.6 535




Wbjewodztw andwasacquireddirectly from Gtéwny Urzad Statystyczg. Theregionaldivision usedis thatof
the49 voivodeshipsntroducedn 1975,anddueto bereplacedn 1999;they areshovn in Figurel, andakey to
theirnamesn Tablel.

Table2: Manufacturingemploymentby sectorin Poland thousands1976—-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

wood products 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

Thepublisheddataseriesfrom 1975to 1993hasgapsfor 1985and1987-1989before1991only recordspublic
sectorfirms, andfrom 1991includesfirms emplaying over five personsFor 1994-96 NACE dataapplyto firms
employing overthreepersonsandhave beenaggreatedio approximatehe standarglannedeconomygroupings
of: fuelsandenegy (NACE ~ C10-11,D23, E40),basicmetals(NACE ~ D27) electromechanicdNACE ~
D28-35),chemicalproductsNACE ~ D24-5),mineralproductNACE ~ D26), wood productNACE ~
D20-21,D36), textiles & clothing(NACE ~ D17-19),food products(NACE ~ D15-16),otherproducts NACE
~ D22,D37).

It hasbeenchoserhereto examinefour five-yearperiods:1976-81,1981-86,1986-91and1991-96.The
changesn definitionaffectingownership size,andtheassignmenof employeesto region, andin thedefinition of
sectoraarefelt to be unavoidable,andthe betterquality dataclassifiedby NACE sectorsaretoo recentto permit
analysisat presentlt is alsoclearthatthe quality of reportinghasvariedgreatlyoverthewholeperiod,not only
in theturbulentyearsof the beginningof transition,but alsoduring centralplanning,whenstatisticalpublications
weresubjectto censorshipleadingto possibledistortionwherestratgically sensitve sectorswvereinvolved.

Manufacturingemploymenthasdeclinedfrom 4.7 million in 1976and1981to 3.1 million in 1996,asshovn in
Table2. Someof theincreasen wood productss causedy changesn sectoradefinitions,particularlyincluding
all of D36 in wood products andothersectorsarealsoaffectedby the breakof seriesbetween991and1996
with thetransferto NACE. It is interestingo look at someof the earlierchangegoo, particularlyfor the periodof
stagnatiorfrom 1981to 1986, partly duringthe stateof war, whenpolitical motivesdominatedvhatremainef
centralplanning.In this period,only the key fuelsandenegy sectorincluding coalmining, grew in employment,
apartfrom otherproductswhich defiesreasonablénterpretationandseemso have beenusedasa catch-allfor
otherwiseunclassifiablectivities. Thefirst turnaroundsectorwasfood productswith growth alreadyin the
1986—-91period,continuingfirmly in 1991-96 the secondvood productsgrowing in 1991-96.

Concentratingon the lastof thefour five-yearperiods,1991-96 andrecallingpossibledifficultiescausedy the
introductionof NACE, we canexaminethe regionalandsectorapatternsof changeshowvn in Figure2?. Thesizes
of the symbolsindicatetherelative sizesof emplymentby sectorin 1991,while their shadingshow percentage
changeoverthefive yearperiod. Thefuelsandenegy is clearly stronglyconcentrateéh Katowickie, together
with voivodeshipswith open-caslignite mines.Major urbanareasseeemploymentgrowth in the electricity
supplycomponenbf this sector Basicmetalsarealsofocussedn Katowickie, Krakowskie,andLegnickie,as
would be expected with mary voivodeshipsiotrepresentedtall. Thevastelectromechanicalectorfollows
urbandensityclosely with mostmajorcitiesclearlyvisible. In chemicalandmineralproductsyural voivodeships
with large 1991 employmentlevelshave tendedto do worsethanurbanareaswith large stateownedcement,
glass,andfertilizer plantsin trouble,while urban-focussegrivatenew entrantdn pharmaceuticaldyuilding
materialsandcosmeticgloingmuchbetter Somethingof the samecanbe seenfor woodproductstextiles and
clothing,andfood products.Pulpmills, majortextile firms — especiallyin £6dzkie,andsugarefineriesin rural
voidodeship$ave donepoorly, while moreagilerestructuredtatefirms andnew entrantshave beenableto
competevery successfullyith importssincethe economybegangrowing in 1991-2.

2For otherdescriptionsf the distribution of manufcturingemplomentin Poland andissuesinvolved in transitionin Polishregions,see
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Figure2: Percentagehangein manugcturingemploymentby sector 1991-96. Symbolradiusproportionalto

1991emplogymentlevels.

Table3: Gini coeficientsby sectorin Poland,1976-1996

sector 1976 1981 1986 1991 1996
fuelsandenegy 055 056 052 051 0.44
basicmetals 057 056 055 0.59 0.50
electromechanical 0.17 0.16 0.17 0.18 0.14
chemicalproducts | 0.25 0.27 0.28 0.27 0.27
mineralproducts | 0.27 0.27 0.28 0.26 0.27
wood products 0.28 0.31 0.32 031 0.28
textiles& clothing | 0.32 0.32 0.30 0.31 0.27
food products 0.25 0.25 0.28 0.26 0.19
otherproducts 0.20 0.19 0.18 0.32 0.37
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Gini coeficients(equation?, Table3) shav generadeclineswith someexceptions.Somesectorgecord
systematicalljhigherlevels, probablyrelateddirectly to transportcostsfrom sourcef raw materials,
particularlyfuelsandenepgy, andbasicmetalsfor obviousreasonsbut at a lower level alsomineralproducts,
chemicalproductsandwood products.
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Figure3: Dotplot of locationquotientsfor manufcturingemploymentfor the electromechanicalector 1996.

Thenext threefiguresexplorethe specializatiorby voivodeshipof manufcturingemploymentin 1996,for the
dataaggreyatedto ninesectorspusingequationl. Figure3 providesakey to theresultsfor all nine sectorsshavn
in Figure4. Thesedotplotsshav the valueof the locationquotienton the x-axis,andthe voivodeshipsy number
upthey-axis,startingfrom 1 Warszavskie at the bottom,andrising to 49 Zielonogorskieat the top.

In Figure3, we canseethatthe valuesarescatteredo bothsidesof unity, with tomzyhskieclearlylowest,and
GdahskieandRzeszavskie highest.This sectorhasa Gini coeficient of 0.14,thelowestof theanalysedsectors,
andrepresentsirelatively evenspread Thisis not surprising giventhe very mixednatureof firms within it,
includingshipyards,carassemblyplants kinescopenanufcturerscomputerassemblyplantsdown to small craft
metalvorking firms. If we turnto Figure4, we find againthe electromechanicalector but without voivodeship
names.

We caneasilyseethatthe Gini coeficientsdo give agoodrepresentationf the specializatiorby sectorof the
voivodeshipswith the electromechanicaectorbeingthe most‘even’, with the smallestangein location
quotientvalues.Thelargestvaluesareobsenedfor basicmetalsandmineralproductswith voivodeshipscoring

Wectavowicz (1996)andStryjakievicz (1996).
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Figure4: Dotplotsof locationquotientsfor manugcturingemploymentby sector 1996.
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5; in chemicalproductsthe situationis similar. In thesethreesectorsandin otherproductsandchemical
productsa majority of voivodeshipsave scoresunderunity, while for the remainingfour sectors:
electromechanicalyood productstextiles andclothing,andfood productsthedistribution is moreeven,notto
the sameextentdominatedby a densebandof dotsto theleft of unity ontheplots.

5.0

2.5

15

11

Textiles

Figure5: Locationquotientsfor manufcturingemploymentby sector 1996. Symbolradiusproportionalto 1996
employmentlevels.

Finally, Figure5 shawvs thelocationquotientvaluesby shadingon symbolsscaledto berelative in sizeto sectoral
emplogymentin 1996. We seeclearlyhow dependenKatowickie is on thefuelsandenegy sector andalsoon
basicmetals.Giventheimminentremoval of tradeprotectionfor thesesectorsandindeedchangeshathave
alreadymadethemselesfelt, it will beof interestto follow this voivodeships performancen the analysedelow.
Locationquotientsin the electromechanicalectorbring out therole of shipluilding, onthe coastin Gdahskieand
Szczednskie,andmotorvehicleassemblyn Bielskiein the south.Concentrationsf defenceindustriesare
evidentin thesoutheast,n TarnobrzeskiandRzeszavskie. As indicatedabove, chemical mineralandwood
productsseemto betied to their raw materialsto a noticableextent,althoughanurbanizatioreffectis obsenable
aswell. Thetraditionaltextile andclothingvoivodeshipsstill have the highestiocationquotients although,aswe
sav abovein Figre 2, this doesnot correlatewith growth. Voivodeshipshave high locationquotientsin thefood
productssectomearthe majorurbancentresn centralPoland particularlyaroundPozndskieandWarszavskie
— this obsenationwill helpusto understandhe 1991-96regional shift resultsbelow.

Having describedhe datasetto be analysedwe will now turnto examinethe resultsof the applicationof the
modelsdescribedhbore, bearingin mind theweaknessesnplicit in the dataitself.
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5 Results

We begin by checkingthe assumptiorthatthe coeficient of the offsetvariable thelogarithmof baseyear
employment,canbetakenasunity (equationl6). From Table4, it canbe seerthatthe assumptiorholdsfor all
four periods,andthatboththe offsetvariableandthe sectoradummiescontritute significantlyto accountingor
thedevianceof theresponse&ariable.In alinearmodel,we would presentananalysisof variancetableto shov
the successie contribution of variablesor groupsof dummyvariablegfactors),in accountingor the varianceof
theresponseariable,usingestimate®f the F statisticasa measureln Poissorregressionye speakratherof
analysisof deviance, andhave hereusedestimatef thex? statisticin the sameway. Thelower partof Table4
shavsthelevel of null modelresidualdeviance thatis the devianceremainingaftera modelwith justanintercept
termhasbeenestimatedNext it shavs the devianceaccountedor by the sectoradummiesthenthataccounted
for by thelogarithmof baseyearemployment,andfinally the residualdeviancenotaccountedor by themodel. It
canbeseenthatthe modelsfit very well, althoughthefit of thefirst two periodsis betterthanthatof thelasttwo.
In addition,bothfactorsarehighly significantin accountingor the devianceof theresponseariable.

Table4: Analysisof deviancefor Poissorregressiormodelsincluding only sectoraldummiesandexplicit offset
variableg(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 *** 86163 *** 80243 *** 57347 ***
Offsetdeviance 46200 **=* 43395 x** 39936 *** 33889 ***
Residualdeviance 131 118 376 892

Onthis basisthe modelgivenby equationl4 wasestimatedor thefour periods,andthe voivodeshipdifferential
shiftswerecalculatedrom its residualsusingequationl5. Thesewerethencorvertedto annualpercentage
changesn relationto baseyearvoivodeshiptotal manugcturingemployment,andaredisplayedn Figure6, and
shavn in the final columnsof Tables5-8. It will berecalledfrom Table4 thatthe sectordummyonly models
achieve very goodfits, with residualdeviancevaryingfrom 0.1%to 1.0%of null modelresidualdeviance.
Nonethelesghe patternghattheresidualgevealarequite clear andwill becommentedn morefully below. In
addition,Fingletons commentsaboutthe needto testresidualdor spatialdependencareclearlyjustified (1994),
althoughafteraddingvariablesin reachingthe augmenteanodel,this needis reduced.

In additionto estimatingthe residualdrom themodelgivenby equationl4, standardegionaldifferentialshifts
(equationb) werecalculatedandanalysisof variancegrownth componentgequatior®) wereestimatedTables
5-8shaw thesevaluesfor comparisonrankedby the Poissorregressiorshift results,andomitting voivodeships
nearthe centreof therankingto save space Therearesomedifferencedetweerthethreemeasures;hiefly that
thegrowth componentesultsseento overestimatehangesalthoughit shouldbe notedthatthey specifically
excludetheresidualerrorin their calculation which the othertwo methodsdo not. An empiricalconfirmationof
the patternsshown in the 1976—81mapin Figure6, andin Table5 is thatthe voivodeshipswvith strongermpositive
shiftsarechiefly rural andnonmetropolitarvoivodeshipghatwerethe focusof anactive policy of
industrializationat thistime, asdescribedy Bivand(1979).Negative shiftsin this periodprior to the 1980birth
of the“Solidarity” movementseemto be associatedavith establishedienseurbanareasvith manufcturing
traditionsin sectoraot necessarilyatthetop of contemporaryolitical agendas.

Table6, andthe correspondingnapin Figure6, shov a stagnationyvith little changefrom the previousperiod.
Fromthelate 1970sthe Polisheconomywasplaguedwith power shortagesandthe commissioningf thelarge
open-caslignite-basecower stationat Betchatowin Piotrkowskievoivodeshipwasseenmasbeingof cardinal
importance Theremainingregionswith high shift resultsareall rural,nonmetropolitanandwith state
investmentsn large manufcturingplantsin the preceedingeriods.Employmentwasmorelikely to hold upin
thesekinds of labourmarkets,with very few alternatvesin a periodof declinefor manugcturingnationally
including substantiaemigrationof youngerworkersfrom morecentralurbanareas.

Table7, andthe accompaging mapon Figure6 shav dramaticchangesn thedistribution of regionaldifferential
shift— onceagainthe threeestimationmethodsarein closeagreementlt is not quiteafull reversal,but mostof
thevoivodeshipswith positive shiftsin the preceedingeriodhave gonenegative, andtwo key metropolitanareas,
Warszavskie andPoznaiskie,have burstthroughto leadpositive shift with highannualpercentagealues.
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Figure6: Percentageegionalshift peryearcalculatedrom Poissorregressiorsectoraimodelpredictions,1976—
81to 1991-96.
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Table5: Percentageegionalshift peryearfor 1976—81usingstandardhift-shareanalysisof varianceandPoisson
regressiomrmethodsrankedby Poissorregressiorshift, andomitting voivodeshipswith centralshift values.

Voivodeship Differentialshift ~Growth component Poissorregressiorshift

35 Rzeszwskie 2.49 2.46 2.84
37 Sieradzkie 231 2.49 2.77
20 Legnickie 2.08 4.33 2.36
2 Bialskopodlaskie 1.81 2.34 2.32
28 Ostrokckie 1.97 1.76 2.27
23 tomzyhskie 1.57 2.04 2.16
25 Nowosadeckie 1.58 1.39 2.09
26 Olsztyhskie 1.60 1.48 2.08
16 Koninskie 1.80 2.91 2.05
10 Gdahskie -0.37 -0.32 -0.04
18 Krakowskie -0.64 -0.82 -0.21
12 Jeleniogérskie -0.74 -0.52 -0.40
32 Poznaskie -0.95 -1.35 -0.51
47  Wroctawskie -1.04 -1.39 -0.64
24 todzkie -1.23 -1.41 -0.69
1 Warszavskie -1.23 -4.54 -0.69
4 Bielskie -1.24 -1.61 -0.76
45  Watbrzyskie -1.39 -1.29 -1.15

Table6: Percentageegionalshift peryearfor 1981—-8@usingstandarahift-shareanalysisof varianceandPoisson
regressiormethodsrankedby Poissorregressiorshift, andomitting voivodeshipswith centralshift values.

Voivodeship Differentialshift Growth component Poissorregressiorshift

30 Piotrkowskie 2.56 9.71 3.33
20 Legnickie 2.48 3.44 2.94
48 Zamojskie 2.32 2.76 2.92
28 Ostrokckie 2.40 3.52 2.72
16 Konihskie 2.02 1.31 2.59
35 Rzeszwskie 2.10 2.78 2.58
7 Ciechanwskie 2.04 2.86 2.50
33 Przemyskie 1.79 251 2.40
40 Suwalskie 1.72 2.66 2.13
36 Siedleckie 1.45 191 2.06
21 Leszczyiskie 1.58 2.23 2.03
22  Lubelskie 1.48 2.09 2.02
14 Katowickie -0.58 -2.13 -0.06
43 Tarnawskie -0.59 -0.22 -0.17
45 Walbrzyskie -1.12 -1.47 -0.32
8 Czestochaskie -0.97 -0.62 -0.34
18 Krakowskie -0.82 -0.74 -0.35
1 Warszavskie -0.88 -3.49 -0.40
12 Jeleniogérskie -1.28 -1.31 -0.43
24 tbdzkie -2.00 -1.81 -0.90
4 Bielskie -1.68 -1.47 -0.99
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Further Bielskieis thelocationof Fiat carassemblyplants,a very earlyforeigndirectinvestmenfollowing up
decade®f cultivationof the stateownedvehiclesector Voivodeshipswith positive shiftsin this pre-transition
periodseemeitherto have beenableto reactvery promptlyto the formalintroductionof marketrulesfrom the
beginningof 1990,giving justtwo yearsto restructurepr morepossiblythe figuresreflectthe move from 1986
datafor public sectomanufcturingemploymentonly to 1991 dataincludingthe nascenprivatesector These
shift resultsarevery reminiscenpf the earliestfiguresfor new firm formationfor the samevoivodeshipgBivand,
1996).

Table7: Percentageegionalshift peryearfor 1986—91lusingstandardhift-shareanalysisof varianceandPoisson
regressiommethodsranked by Poissorregressiorshift, andomitting voivodeshipswith centralshift values.

Voivodeship Differentialshift ~Growth component Poissorregressiorshift

32 Poznaskie 4.62 5.05 4.50
1 Warszavskie 3.66 7.96 3.52
4 Bielskie 2.58 3.32 2.55
22 Lubelskie 1.70 1.93 1.64
43  Tarnawskie 1.16 1.22 1.02
49 Zielonogorskie 0.93 1.29 1.01
3 Biatostockie -1.04 -1.08 -1.04
37 Sieradzkie -1.29 -0.49 -1.10
25 Nowosadeckie -1.09 -1.12 -1.11
38 Skierniavickie -1.13 -0.98 -1.13
8 Czestochwskie -1.07 -1.29 -1.16
15 Kieleckie -1.09 -1.18 -1.18
33 Przemyskie -1.16 -0.11 -1.24
45  Watbrzyskie -1.61 -2.72 -1.34
13 Kaliskie -1.40 -1.34 -1.44
27 Opolskie -1.64 -2.28 -1.63
12 Jeleniogoérskie -1.83 -1.96 -1.63
9 Elblaskie -1.83 -2.11 -1.93
21 Leszczyiskie -2.11 -1.25 -2.27
2 Bialskopodlaskie -1.98 -1.11 -2.27
28 Ostrokckie -2.40 -2.06 -2.48
6 Chelmskie -2.88 -2.58 -2.76
48 Zamojskie -3.02 -2.04 -3.09
23 tomzyhskie -3.11 -1.48 -3.16

Thetablefor thefinal period, Table8, andits mapin Figure6, continuegheturnaroundalreadyobsened
between 976-81and1981-86on theonehand,and1986—-91on the other However, we now seethat positive
shift is appearingiotjustin thefavouredearly startersof PoznaaskieandWarszavskie,but particularlynow in
voivodeshipsieighbouringhem.Looking atthe sectoracomponent®f theseshift figures,it is clearthatthree
sectorscontribute markedly to theseresults:food productswood products andtextiles andclothing, followed by
the highly aggreyatedelectromechanicaector Comparingtheseresultswith othervariablegBivand,1996),we
canseethatnew firm formationis clearly relatedto thesepatternsandthaton the othersideof thelabourmarlet,
unemplymentis associatedvith negative shift results.Unemplg/mentis however alsodrivenby changesn
agriculture,in particularthe collapseof statefarms,sothatfor examplethe situationof Suwalskieis doubly
challenging:it hasbotha strongnegative shift in manufcturingemployment,andthe eradicatiorof employment
on statefarms.Perhap$appily, the numberemainingin manugcturingwasonly 17.900in 1996,sothatthe
percentageatedoesnot meanasmary jobsasit would in alargervoivodeship.Further this particularregion has
greatpotentialin servicesjn particularin tourismin its unspoiltforestsandlakes.

Having presentedhe resultsof regionaldifferentialshift analysedor thethreechoserestimationmethodsand
four periodswe will now returnto the analysisof dynamicexternalitiesin the context of Polishmanufcturing
employment. Table9 presentgheresultsof the estimationof theaugmentednodel(equation20) for the four
periodsusingPoissorregressiorandthelogarithmof baseyearemploymentasthe offsetvariable. This table
differsfrom Table4 in only shawving residualdeviancefollowing theinclusionof the namedfactor Thetablecan
thusbereadby takingthe null modelresidualdeviance sayfor 1976-81112611 andthenreadingdown the
columnto seetheresidualdevianceremaining.In the 1976—81model,the offsetvariableandthe sectorafactor
accountfor mostof thedeviance leaving aresidualdevianceof 131, with theregionalfactoronly achie/ing
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Table8: Percentageegionalshift peryearfor 1991-9@usingstandarahift-shareanalysisof varianceandPoisson
regressiommethodsrankedby Poissorregressiorshift, andomitting voivodeshipswith centralshift values.

Voivodeship Differentialshift Growth component Poissorregressiorshift

21 Leszczyiskie 7.04 8.04 6.95
29 Pilskie 5.71 5.93 5.28
13 Kaliskie 473 5.60 4.99
37 Sieradzkie 4.37 7.51 4.95
1 Warszavskie 3.34 8.73 3.10
18 Krakowskie 2.37 0.80 2.71
32 Poznaskie 2.64 8.59 2.63
26 Olsztyhskie 2.49 2.58 2.63
23 tomzynhskie 2.42 3.47 2.23
22 Lubelskie -1.58 -3.38 -1.95
46 Wioctawskie -1.75 -0.62 -1.96
30 Piotrkowskie -2.84 -4.20 -2.31
16 Konihskie -2.97 3.26 -2.53
45  Walbrzyskie -3.15 -4.46 -2.67
6 Chetmskie -2.77 -3.64 -3.00
34 Radomskie -3.45 -4.93 -3.66
12 Jeleniogérskie -4.31 -6.33 -3.75
33 Przemyskie -3.85 -4.42 -3.84
31 Plockie -4.55 -1.45 -4.23
42 Tarnobrzeskie -3.09 -0.64 -4.67
20 Legnickie -5.98 -3.02 -5.71
40 Suwalskie -5.19 -6.14 -5.88

maurginal significancepringingresidualdeviancedown to 66. The dynamicexternalitiesvariablespothasfactors
andin interactiontermswith the sectoraffactorarenot significant,improving thefit of themodelvery little, and
endingup with aresidualdevianceof just 48.

Table9: Analysisof deviancefor augmentedPoissorregressiormodelsincludingsectoralandregionaldummies,
specializationand diversity indices,and interactiontermsbetweensectoraldummiesand specializationrand di-
versity indices;valuesindicateresidualdeviance,while the Chi-squaredsignificancetestappliesto reductionin
residualdeviancedueto thetermin 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
Sectoraldummies 131w 151 *** 383 *** 895 *x*
Regionaldummies 66 * 68 *** 202 xx* 592 ***
Specialization 66 65 195 ** 486 ***
Diversity 65 65 194 483
Sectoral:specialization 52 53 175 * 399 ***
Sectoral:diersity 48 52 151 ** 357 ***

In the secondperiod,theregionalfactorbecomesnoresignificant,while the dynamicexternalitiesfactorsremain
insignificant.By 1986—91 whenaswe have seerabove, thingsdo starthappeningn termsof regionalshift, the
specializatiorfactorbecomesignificantin thereductionof residualdeviance,asdo theinteractionterms
betweerboththe specializatiorandsectorafactors,andthediversityandthe sectorafactors.By thefinal
1991-96period,all factorsandinteractionsaresignificantwith the exceptionof the diversityfactor(proh value
0.097).For thefirst andsecondperiods the Akaike InformationCriteriavaluesof theaugmenteanodelare
greaterthanthoseof therestrictedmodel(equationl4), while for the 1986—91periodthevaluefor theaugmented
modelis AIC = 312.80,for therestrictedmodel413.06,andby thefinal period,theaugmenteanodel(AIC =
518.51)clearly outperformgherestrictedmodel (AIC = 924.24).Thesemodelsthusfirstly confirmthe detection
of aclearturnaroundat or aboutthe onsetof economidransition,andsecondlysuggesthatat the sametime
factorsoperationalizedrom dynamicexternalitiesconcept$egin to bite in termsof significance.
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Figure7: Dotplotsof specializatioranddiversity coeficientestimatedy sector 1976—81to 1991-96.
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In orderto explorethis further, Poissorregressionsvereestimatedor eachsectorseperatelyvithout the offset
variable but includingthelogarithmof baseyearemploymentamongthe expanatoryvariablegequationl9).
Sincethe maximumnumberof obsenationswas49, andfor severalsectorswith zeroemplogymentlik e basic
metals therewerelessthan20, theresultsareprobablynot asrobustasthosereportedabove. In addition,
regionalfixedeffectscould not be treated andno weightswereemployed. Ignoring estimate®f the coeficient
onthelogarithmof baseyearemployment,which wereclusteredaroundunity, Figure7 andTables10and11
shawv the estimatiorresultsobtained.Figure7 summariseshe valuesin thetablesin two dotplotsin orderto see
whetherthe periodizationreachedibore alsoholdsfor this simplemodel. As canbe seengestimatedsaluesof the
specializatiorindex coeficientarewell to theright of theplot in thefirst two periods althoughtherearedetail
differencedeteersectors.This patternbeginsto breakup in the third, 1986—91 period,with five sectorscrossing
zero.By thefinal period,all the eightsectoramodelledhave movedinto negative territory, mary quitedeeply
Theinterpretatiorof this coeficientis that positive valuesassociatepecializatiorin the givensectorwith growth
in employmentin thesector MAR externalities.Only the estimate®f the specializatiorindex coeficient for
electromechanicgroductsandtextiles andclothingfor 1981-86arenot significant,althoughsignificancdevels
dovaryalittle otherwise.

Table 10: Specializationcoeficient estimatedy sector 1976—81to 1991-96(prob.  values: *** < 0.001,**
0.001-0.01%¥ 0.01-0.05).

1976-81 1981-86 1986-91 1991-96
fuelsandenegy 0.527 *** 0.245 *** -1.316  *** -2.189 ***
basicmetals 0.596 *** 0.910 *** 0.152 *** -3.871 **
electromechanical -0.269 *** 0.011 0.204 *** -0.783  *xx
chemicalproducts 0.249 *** 0.081 * 0.830 *** -2.856 ***
mineralproducts 0.075 * 0.376 *** -0.888 *** -1.478 **
wood products 0.846 *** 0.975 *** -0.127 ** -0.973 *xx
textiles & clothing 0.087 *** -0.003 -0.202 *+* -0.669 ***
food products 0.137 *** 1.074 *** -0.304 -1.036 ***

Theseconddotplotin Figure7 providesanalogousnformationaboutthe estimate®f the diversityindex
coeficientfor theseeightsectorsandfour periods.For thefirst two periods,mostvaluesareclusteredaround
zero,with the exceptionof basicmetals whichis positive. This sectorcrasheutin thetwo final periods with
stronglynegative values.The cloud of valuesbreaksup in 1986—91with all the othersectorgyoing positive, but
to varyingextents.In thefinal period,only threesectorsstaypositive, oneis nearzero,andtheremainder
scatteredn the negative side. The sectoron the positive sidearefuelsandenegy, which maybe associateavith
theemploymentgrowth in enegy supplyin majorurbanareamotedabore, woodproducts andfood products,
with textiles andclothingnow nearzero. Apartfrom theestimateor the diversityindex coeficientfor textilesand
clothingfor 1991-96 andthe estimategor wood productsfor 1976-81and1981-86 all othersaresignificant.

Table11: Diversity coeficient estimatesy sector 1976—81to 1991-96(prob. values:*** < 0.001,** 0.001-
0.01,* 0.01-0.05).

1976-81 1981-86 1986-91 1991-96
fuelsandenegy 0.239 *** -0.139 *** 0.890 *** 1.245
basicmetals 1.083 *** 0.872 *** -0.689 *** -1.959

electromechanical -0.214 *** -0.087 *** -0.279 ¥ -0.186 ***
chemicalproducts -0.453 = -0.161 *** 1.451 *** -1.710 =

mineralproducts -0.174 *** -0.019 0.930 **=* -0.519 ***
wood products 0.001 0.028 1.738 *x* 1.102 ***
textiles & clothing 0.240 *** 0.192 *** 0.741 *** 0.003

food products 0.054 ** 0.088 *** 0.685 *** 1.274
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6 Conclusions

Theseconclusionsarenecessarilyentatie, giventhe dataused the coarsesectoralndregionalaggreyation
used,andfinally thechoiceof thefour five-yearmperiodsfor examination.It is however unlikely thatthe
turnarounddetectedothin threedifferentmeasuresf regionaldifferentialshift, in the significanceof thefactors
in the estimatecaugmentednodels,andin the significantsign changesn dynamicexternalitiesvariablesfor
eightsectords dueto chancepr to dataimperfectionsindeed,t would be morethanstrangaf noresponses
wereobsenablein regional manufcturingemploymentassociatedvith the onsetandprogresf transitionto
marketrelationshipgrom centralplanning.

It maybe concludedeasonablyhattransitionis beingled by key metropolitanareasandtheir neighbouring
voivodeshipsThisis alsoamongthe argumentdehindthe presenteorganizationof Polandsregional
administratve structurewith the ongoingintroductionof 16 self-goserningregionsto replacethe 49
voivodeshipswhich have not hadautonomousocal governmentfunctions,but have beenpartof central
governmentAt thelevel of resolutionusedhere,it is not possibleto contributeto the discussioraroundthis
issue.Furtheranalysisof regionalchangeusingdataat the district (powiat) level now beingintroducedwould be
muchmorehelpful in this respectandshouldbeundertalenin thefuture.

Analysisof dynamicexternalitiessuggestdirstly thatUS experiencds relevantto the transitionprocessfirstly
becausehe choserindicesdo accountfor muchof the devianceof theresponseariablesandsecondlybecause
thechangerom pre-transitiorpositive specializatiorindex coeficientsto negative,andto stronglypositive
diversityindex coeficientscanreasonablye associateavith transition. This would indeedcorrespondvith
regionaleconomiesn which pre-&isting specializationpperationalizingMAR externalities,ceaseso securehe
retentionof existing industriesasHendersoretal. (1995)heldthatit should,all elsebeingequal.In transition
economiesit seemghatthevaluablestoreof “local knowledge”within own sectormaylosein importancefor
bewilderedmanagersandworkers. This would alsoconformwith increasedn coeficientvalueson the diversity
index, operationalizinglacobsexternalities;it may bethattransitioncreatesontets of new firm formationand
statefirm restructuringn which almostall economicagentsareobligedto behae asthoughthey arein new
industriesfor whichbothGlaesertal. (1992)andHendersoretal. (1995)expectJacobsxternalitiesto be more
important.While asmallworry is associatedavith significantdynamicexternalitiescoeficientsin periodsunder
centralplanning,it maybe notedthatsectoralndregional“local knowledge”andknowledgespilloversalso
existedthen,andmaywell bereflectedn the specializatiorindex, althoughthey have notcomeaboutthrough
profit maximizingmechanisms.

Finally, analysisndicatesfirmly thatvariantsof shift-shareanalysisusinganalysisof varianceandPoisson
regressioncontinueto have muchto offer for the analysisandmodellingof regionalmanugcturingemployment
changeat aggreyatedevelsin termsof regionsandsectors While they cannaturallynottell uswhatindividual
firms aredoing, they provide usefultoolsfor analysingandpresentinghe contexts within which decisionsare
takenby theeconomicagentghemseles.
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