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Poland@ agricultural budgetunder the influence of the changed
economicpolicy strategy after 2016

AndrzejCzy Ue ws ki
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Anna Matuszczak

PoznanJniversityof EconomicsaandBusinessPoland
ORCID: 0000:000250455447, e-mail: anna.matuszczak@ue.poznan.pl

DOI: 10.14595/CP/01/001

Abstract: Themainaimof thearticlewasto indicatethechangeshathavetakenplacein thebudgetor agriculture
in Poland.2016is animportantyearfor this study,sinceit wasthenthatthe new strategyof nationaleconomic
policy cameinto being.In it, is a transitionfrom a pro-liberal option, which was controlledby moneysupply,

to a pro-social one, which is controlledby budgetexpenditure.This changehasbeenstimulatedby spending
restrictionsin the nationalagriculturalbudget.TheresearchHocuse mainly onthelasttwo years(20162017),but

for comparisonhistorical datafrom 2010 and earlieris presentedin the article, the analysisof structureand

dynamicsfor the examinedermwasapplied.The mostimportantconclusionsarethatthe pro-sccial, nationwide
initiatives of budgetaryexpenditureafter 2016 have had a negativeimpact on the agriculturalsectorin terms
of the expenditureallocatedto it; the level of expenditurefor the agricultural sectorfrom the nationalbudget
is unstableandhasbeendecliningsince2016.This could be relatedto the needto financea significantincrease
in spendingon socialpurposes.

Keywords: agriculture budget,economicstrategy

JEL: H29,H55,H60

Introduction

The purposeof the work is to indicatethe changeghat took placein the agricultural
budgetof Polandafter 2016 underthe influenceof the new strategyof the nationaleconomic
policy. It hasbeenassumedhateconomicpolicy is driven by the dominanceof eithermoney
supply (moretary policy) or budgetexpenditure(fiscal policy). In both cases,actionscan
beexpansionaryr restrictivein nature.Thearticle presentshe possibilitiesandconsequences
of certainchoicesWhenit comedo theagriculturalbudgetof Polandafter2016,we aredealing
with atransitionfrom apro-liberaloption(controlby moneysupply)to apro-socialone(control
by budgetexpenditures)with simultaneouspendingrestrictionsin the nationalagricultural
budget. Thesereductionsare not compensad by the increasein expendituresfrom the
EuropearFundsBudget.Therehavebeensignsof renationalisatiorof the agriculturalbudget,

with aninitial increasan nationalexpenditureanda relative decreasen expenditurefor the
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EuropearFundsBudget,butto differentextentsan 2017and2018.Thereasongor this process
areweakenedy the fact that the countryds overall public spendingdo not allow maintaining
a stablelevel of expenditurdrom the nationalbudget.Thus, pro-socialnationwideiniti atives
of budgetaryexpenditureafter 2016 havea negativeimpacton the agriculturalsectorin terms

of expendituraallocatedo it.

Theoretical premisesfor changesin economicpolicy

Economic policy consists of key policies through which the state influences
the economy,by using specific tools and measurego achieveits objectives.lt dependson
the doctrinalenvironment(i.e. theoryof economics)jnternalfactorsthatcharacterie a given
countryandexternalfactors(processesf integration,globalisation)Gajda, Tarnawsk&009].
One of the models that describesthe principles of corducting economic policy is the
A p e n d bdelwich is a certainidealisationof theseactivities, but which finds its roots
in theoriesof theeconomiacycleandthe needto adjusteconomigoolicy in orderto slowdown
or stimulatethe economicsituation. Therefore,the variability of economicpolicy options
resultsfrom the existenceof the busiresscycle and its impact assesseth various aspects
(i.e. through countercyclicalpolicy, trade policy instrumentsor the synchronicityof cycles
in the analysedcountries),hencethe modelis closeto the conceptof the political business
cycle. In prectice, it meansthe alternationof restrictive and expansionarypolicies. The
distinction betweenthesetwo is presentedas the effectsof changedn the interestrate and
budgetdeficit] Cz y U ®eocatdNawrzyniak2005].1n addition,themodelassumetheneed
to changepolicies as a condition for sustainabledevelopmentpoth in macroeconomi@and
sectoralterms(i.e. in agriculture).The volatility of policies, coincidingwith the fipendulum
e f f eangsistan the necessityto slow downinflation atonetime, andto stimulateeconomic
growth at another.The lack of sucha changemayleadto negativeconsequencesyhich may
be manifestedby a slowdownin economicgrowth, a slowdownin structuralchangesan
increasen unemploymenbr inflation. The apgdication of the pendulumprinciple stemsfrom
the needfor economigpolicy to convergewith thebusinessycle, mitigateits negativeeffects
and, mostimportantly, maintaina decentlevel of economicgrowth [Basuand Taylor 1999].
At the sametime, it shows the logic and consequencesf the transition from a more
expansionaryo restrictivevariant,bothin the policy of the dominationof monetaryandfiscal
element§ Cz y U A.\RG0K].i

Thereforeassuminghatthedominantobjectiveof economigolicy, bothmonetaryand
fiscal, is to increasethe averageefficiency of the useof availableproductionfactors, it is
necessaryo indicatefour possiblevariantsof the conditionsfor agriculturalproduction(Table
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1). Thefirst refersto the caseof expansioary monetarypolicy andthe characteristicecrease
in real interestrates,which is favourableto the economy,but may result in inflationary
processe$ pricesof both agricultural productsand meansof productionwill rise. In the
absencef adjustmerg madeby the governmentthis may causeprice scissorgo widen, due
to higher prices and income elasticity of demandfor non-agricultural productsand faster
possibilities of return on capital invested outside agriculture. This phenomenonwill
be acconpaniedinitially by atendencyto depreciatehe domesticcurrencyexchangeate,as
long asthe favourableprice effectsof changesn termsof tradein agriculturalproducts(an
increasein exports) prevail over the volume effects. The situation will lag until further
monetary expansionthreatensthe stability of inflation processes.The exact opposite
mechanismsvould applyin the caseof arestrictivemonetarypolicy[ Cz y U A.\RG0XK].i

Tablel. Economicconditionsfor agriculturalproductionunderdifferentmonetaryandfiscal policies

Specification Monetary policy Fiscal policy
Changesin money supply Changesin public expenditures
expansionary | restrictive expansionary restrictive
Domesticagriculturalprices increasey decreas& increasey decreas&
Pricesfor agriculturalinputs increasey decreas& increasey decreas&
Pricescissors increasey decreas& increasey decreas&
(widening) (narrowing) (widening) (narrowing)
Termsof trade increasey decreas& decreas& increasey
Realinterestrate decreas& increase) increase) decreas&
Exchangeate decreas@ increasey increasey decreas&

Source:own study,basedon (CramerandJenseri992).

Ontheotherhand adifferent,non-alterativevariantis theimpactof fiscal policy, where
in thecaseof expansiongovernmenexpenditureincludingsupportfor agriculturalproduction
and income, may resultin an increasein budgetdeficit, which may resultin an increase
in agriculturalincomeandprices,in theshortterm[EC 2018,EC 2010].An expansionaryiscal
policy may alsomanifestitself in supportfor loansfor agriculture,anincreasan demandor
meansof agricultural productionand, corsequently,an increasein total demand,including
demandfor agricultural products[EC 2017, Petryni 2017]. Under these macroeconomic
conditions,this may trigger a price-scissorwidening mechanism(due to different price and
yield elasticitiesof demand).This mayinvolve inflation, andthe needto raiseinterestrates,

which will be conduciveto the appreciatiorof the domesticcurrency.Export priceswill fall
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relatively,thepriceeffectof termsof tradewill deteriorateln thesituationof arestrictve fiscal
policy, themacroeconomimechanisnwill reverseA keyissuein economigolicy favourable
to the growth of agriculturalincomes(especiallydirectly, asin the caseof fiscal expansion)
is the questionof their nominalandreal growth. Thereis no simpleanswerto this question,
while muchdependson how the governmeris expendituresre addresse@nd whethertheir
allocationwill resultin anincreasean productionandreductionof unit costs,ratherthanin an
increasen labourproductivitythatis proportionalto theincurredexpenditureslf so,therewill
beconditionsfor thestructuratransformationgnducedin thiswaywithin thesupportedector,
andtheincreasen incomewill berealin nature] Cz y U A.\RGOX].i

Analysesof the fipendulump r i n cin thd lieei@ture exist in various countries
(GermanyFrancetheBeneluxcountries]taly, Russiaor Poland)overarelativelylong period
[ Czy U @ecstdaridWawrzyniak2005;C z y U eandKkuig 30%3].Onthebasisof these
obsenations,we canassumehat since2016 Polandhasbeendealingwith a strategicchange

of economiocoptionfrom pro-liberal to pro-social.

Methodology

Firstly, levelandshareof expenditure®n theagriculturalsectorin thetotal budgetand
GDP areanalysedn the article, including expendituren the Agricultural Social Insurance
Fund(ASIF) andresource$rom the Europeari-undsBudget.Secondlywe focusmoreclosely
on the relationsbetweenagriculturesupportfrom nationaland EU funds. Finally, the social
issuesrelatedto the agriculturalsector,from the point of view of expenditureon ASIF, are
pointedout. TheresearcHocusesmainly on the lasttwo years,but for comparisonhistorical
datafrom 2010andearlieris presentedevenasfar backas1997).All empiricalanalysesre
basedn projectof budgetlawsfor therelevantyearsi partdevotedo agriculture agricultural
marketsyuralareasandASIF, aswell asthebudgetof theregionsandEU funds.Theanalysis

of dynamicsandstructurewasapplied.

Results

Public expenditureson the agricultural sectorin Poland after 2016.Dynamicsand

basicrelations

Overall, spendingon agriculture rural developmentind agriculturalmarketstogether
with ASIF andthe EuropearFundsBudgethasfallen by 2.32%overthe pasttwo years(after
2016),when Polands generaleconomicpolicy changedwith a realincreasen total budget
expendituref nearlyl%in 2018andaplannedGDP growthof nearly4%. Thisis asignificant

decreasén the positionof the stateagriculturalbudgetin the hierarchyof budgetexpenditure
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in the nationaleconomylt shouldbe addedthatin 2018this expenditureaccountdor 12.37%
of the statebudgetexpenditureandin 2017it accountedor 12.58% whichis 0.21p.p.more.
In 2016,it was14.59%higherthanin 2018.1t is alsoworth notingthatin 2018the shareof the
statés agriculturalbudget(includingASIF andEuropear-undsBudget)in GDPwill be2.37%,
comparedo 2.47%in 2017and2.89%in 2016.In this case the decreasén the shareoverthe
lasttwo yearsis 0.52p.p. This is causedamongothers,by a reductionin expendituresn the
nationalagriculturalbudgetfor agriculture yuraldevelopmenandagriculturalmarketqin 2018
by PLN 892.6million), aswell asin the ASIF budget(lessby PLN 880.96million). It should
thereforebe emphasisedhat the successiveeductionof the shareof the Polish agricultural
budgetin the generalstatebudget,aswell asin Polands GDPin 2018,is taking placedespite
arealincreasan the EuropearFundsBudgetby 3.03%(nominally by ca. PLN 1.28billion).
Hadit notbeenfor thisincreasethedepreciatiorof thestateagriculturalbudgetin 2018would
have beenmuch higher. It is also worrying that the decreasingshae of spendingon the
agriculturalsectorin Poland(togethemwith ASIF) is notanexceptionandthatthisphenomenon
hasbeencontinuingsinceat least2010.In particular,in 2018,expenditureon all partsof the
national agricultural budget,with the exception of expenditureon agricultureand hunting,
is falling in realterms.The declineaffects,amongothers,expenditureon rural development,
agriculturalmarkets,regionalbudgets specialprovisions,expendituregplannedin otherparts
of theagriaulturebudgetandASIF, wheretheamountsaftertakinginto accountheprovisioned
inflation rate (2.3%) are in real termslower thanin 2018. The budgetarysituationin 2018
is improving, as hasbeenpointedout above,only throughincreasingexpenditue from the
EuropeanFundsBudget, as well as appropriationsfor loansfrom the Bank Gospodarstwa
Krajowego(BGK), which arealsoEU funds.

Total expenditurefrom the national budgetfor agriculture, rural developmentand
agricultural markets, together with regional budgets, special provisions and expenditure
plannedn otherpartsof thebudgetwill amountto PLN 8.79billion andwill be11.51%lower
in realtermsthanin 2017 (in 20161t was lower in real termsby 8.6% thanin 2015). This
represent2.21% of state budgetexpenditurein 2018 without ASIF and EuropeanFunds
Budget(2.52%in 2017,2.28%in 2016,2015in 2.66%,2014in 3.33%,2013n 3.36%,2012in
3.52%,2011in 4.04%,and2010in 4.45%,detailsin Fig.1)[ C z y U evataskczaj015b].
Thus,in 2018, this sharedecreasetly 0.31p.p.comparedo 2017andthedeclineoverthelast
eightyearswas2.2 p.p. This meansa sharealmosttwo timeslower thanin the previousyear.

Includingbudgetexpenditureon ASIF, thetotal amountof expenditurénasincreasedo

PLN 26.73billion. Thisis in realterms5.49%lessthanin 2017,andthe successivelecrease

11
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in this amountfrom 1 to 5% has beenmaintainedannually since 2010. If one considers
expenditureon ASIF, the shareof the agricultural budgetin national budgetexpenditure
amountdo 6.73%,whichis 0.45p.p.lessthanin 2017.1t is worth rememberinghatthis year
it was0.05p.p.lowerthanin 2016.In 2016,it was0.54p.p.lower,and0.66p.p.lowerin 2015.
The situation in this respectis, therefore,deterioratingagainin 2018 in relative terms,
in comparisonwith both 2017 and 2016. It should also be stressedhat the ratio of total
expendituran the nationalagriculturalbudgetfor 2018will be achievedwith arealreduction
of plannedexpenditurdor ASIF by -2.24%comparedo 2017.

Whenit comesto the shareof total expenditureon the sectorin GDP (excludingASIF
and EuropeanFundsBudget),it will amountto 0.43%in 2018,comparedo 0.50%in 2017,
0.44%in 2016,0.51%in 2015,0.6%% in 2014,0.67%in 2013,0.72%in 2012,0.84%in 2011
and0.98%in 2010(seeFig. 1.). Thus,the shareof GDPwill bethelowestin eightyearsand
equivalento thatof 2010.Includingexpenditureon ASIF, it will be1.3%in 2018comparedo
1.42%in 2017, 1.43%in 2016,1.49%in 2015,1.69%in 2014,1.67%in 2013,1.7%in 2012,
2.0%in 2011and2.1%in 2010.Here,to0, it will bethelowestin eightyears,38%Ilowerthan
in 2010.Theabove comparisonsdemonstratehat the national agricultural budgetas share
of GDP hasbeengraduallydecreasindor eightyearswhich provesthatthe agriculturalsector
is not benefiting proportionatelyfrom the effects of GDP growth in Poland[ Czy Ue ws ki ,
Matuszczak013].If it werenotfor thefinancial support(alsodecreasing)from the European
FundsBudget,the sectoraldisproportionsin the distribution of funds from nationalincome
would clearly increase Partof this canbe attributedto the adjustmento currentconditions
triggeredby theneedfor financialconstaints,dueto thecurrentsocialexpenditureof the state,
but the scaleof the reductionis neverthelessoo large anddisproportionategspeciallygiven

thesuccessivincreasan GDPin recentyears(morethan4%in 2017).

12
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Fig. 1. Shareof expenditureon theagriculturalsectorin total budgetexpenditureand GDP

5.0%
4.5%

1.0% \
3.5%

3.0%

2.5% \/\

2.0%
1.5%
1.0%

0.5%
0.0%

2010 2011 2012 2013 2014 2015 2016 2017 2018

e chare of expenditure on the agricultural sector in the total budget

share of expenditure on the agricultural sector (without KRUS and European Funds Budget) in GDP

Source:own study,basedon The Draft Budgetfor years20102017 and Explanationfor the Budgetsfor years
201062018(http://www.mf.gov.p).

A closerlook at the situationof the Polishagriculturalbudgetin 2018is illustratedby
the high asymmetryin the dynamicsof expenditureOnly 6 elermrentsof the budgetshowan
increasdn real expenditureandasmuchas25 a decreasehut only 9 of themfall within the
areaof the assumednflation (2.3%),while 16 aremuchhigher,while in 12 caseghe annual
decreaseq plannedexpenditureare usudly within the rangeof 24% to 6%. The increase
in planned expenditurein 2018 concernsonly four items, in particular researchand
developmenandfood quality control. It canbe understoodhatin the situationof sucha pro-
social budget,thereis a quite naturalwillingnessto introducefinancial restrictionsin many
areashoweverjt mustberecognisedhatthescaleof thereductionin financialexpenditureon
the agriculturalsectorin the lasttwo yearsis too largeanddisproportionateespecialy when
oneconsidergheaforementioneduccessivencreasen thelevel of GDPin thelasttwo years.
A realimprovementn theliving conditionsof the rural populationin the contextof the pro-
socialstatepolicy after2016shouldbepermanentandthesocialachievementsf programmes,

suchas500+,shouldnot beaccompaniedby a reductionof expendituresn this budget.

The interdependenceof the national agricultural budgetand the European Funds
Budget

Theanalysisof theshareof expendituresnthe agriculturalsectorin thenationalbudget
showsthatintegrationwith the EU wascrucial for the changesn the trendsin the perception

of its financing by decisionmakers.Until 2003, opinionson budgetacts| Cz y U 4983 K i

13
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2016] were rather pessimigt. Symptomsexistedleading many to think that the irrational
restrictiveapproachafter 1997 had placedagriculturein the face of a growing crisis. In fact,
sincethe beginningof the economictransformationin Poland,it hasbeendifficult to seethat
agriculturewas a priority in governmentpolicy [ C z y U eVlataskczak?2014a].The share
of expenditure®ntheagriculturalsectorin budgetexpenditureshowedstagnatingendencies,
with dangerouddrops, asin 2002, to a level below 2%. Polands membeship in the EU
is reflectedin public expenditureon co-financingandpre-financing,plannedin the European
FundsBudget][ Cz y U evataskczak2014b].As partof the expenditurerom this budget,
the draft budgetfor 2018 assumesotal spendingof nearlyy PLN 21.5billion, whichis 4.03%
higherin real termsthanin 2017,whenthe Agricultural EuropeanFundsBudgetforecasted
spendingequalto PLN 20.2 billion. The generalspendingplannedin Polands agricultural
budgetwill amountto PLN 48.74billion, which meanghatin 2018theywill belowerin real
terms(includingtheinflation rate)by 1.63%thanin 2017,whentheywereasmuchas11.24%
lower thanin 2016,whenit amountedo PLN 53.76billion. Thus,the shareof expenditure
from the EuropeanFunds Budgetin 2018 will be 45.16%,comparedo 42.97%in 2017 and
50.44%in 2016.In 2018,asin 2017,therecan be no questionof multiplying the National
Agricultural Budgetor the EuropeanFundsBudget,which took placein 2016,whenthe EU
fundsexceedd the nationalfundsallocatedto the agriculturalsector.

The aboveshouldbe accompaniedby the statementhat spendingone zloty from the
national agricultural budgetin 2018 for expenditurein parts of the budgetfrom | to VI?
isaccompanietty PLN 7.53recordedn the EuropearrundsBudget togethemwith aloanfrom
the BGK (alsoEU funds,in total PLN 22 billion). Accordingto this estimatejn 2017it was
PLN 6.19(PLN 1.34less),in 2016PLN 5.91,in 2015PLN 8.69,andin 2014PLN 6.81.1t can
therefore be assumedhat in the last five years(20142018) the Budgetof EuropeanFunds
supportedbasic expenditureon agriculture, rural developmentand agricultural markets,
recordedasabovein the National Agricultural Budget,on averageas 7:1, which enphasises
Polishbenefitsfrom EU accessionilt is worth noting, however thatthe EU fundsconstituting
the income of the EuropeanFunds Budget will be received there after prior payment
of a contributionto the EU budgetfor 2018 and prefinancing of certain CAP objectives
by BGK. It shouldbe notedthat the 2018 entitlements(payablein 2018) were definitively

1 This meansexpenditureon Agriculture, Rural Development Agricultural Markets, RegionalBudgets, Target
Reservesand expenditureplannedin other partsof the budgetand concerningco-financing and pre-financing
of objectivesof the CommonAgricultural Policy (CAP) andRural DevelopmenProgrammeaswell astechnical
assistancdncluding paymentainderdirectsupport,operationaprogrammesmplementeddy the payingagency
andPROWfor 20142020.
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establishean the basisof the PLN/EUR exchangeateadoptedoy the EuropearCommission
on 31 DecembeR017.In thedraftbudgetfor 2018,the contributionis estimatecat PLN 19.64
billion?, with an estimatedexchangeate of PLN/EUR 4.25andPLN/USD 3.99. In the light
of theseestimatesthe membershigee of Polandin 2018will be nominally higherby about
PLN 1.48billion thanin 2017,andconsideringheplannednflation ratein 2018around2.3%,
in realtermsby 5.84%higherthanin 2017,

If we takeinto accountthe refinancedfundsfrom the EU allocatedfor expendituren
the Budgetof EuropearFundsin 2018, i.e. for Agriculture, Rural DevelopmentAgricultural
Markets, TargetReservego the amountof PLN 21.5 billion, they constitute33.07%o0f the
fundstransferredo Polandby the EU. In 2017it was36.12%,in 201643.27% in 201536%,
in 201432.54%,in 201328.78%.,in 201228.4%.With loansfrom BGK (alsoEU funds),this
amountis higherandequate$o PLN 22.01billion in 2018(PLN 20.8billion in 2017andPLN
27.12billion in 2016),it is 33.86%0f thetotal EU fundstransferredo Poland.Thetotalamount
of EU fundsreceivedby Polandin 2018will amountto PLN 64.75billion® andwill be higher
by PLN 8.86billion thanin 2017. Theaboveshowsthat CAP is graduallylosingits dominant
positionamongEU programmegmnplementedn Polandmainly for programmesmplemented
with the participationof StructuralFundsandthe CohesiorFund.

However,the benefitsof the Polishagriculturalsectorpersistsalsoin 2018,although
theyaredecreasinglt canbeestimatedhatfor eachPLN of Polands contributionto the EUG
generabudgetin 2018,PLN 3.30is transferreackto Poland(in 2017it wasPLN 3.08,PLN
3.20in 2016,PLN 4.36in 2015,PLN 4.52in 2014,PLN 4.73in 2013,PLN 4.64in 2012,PLN
4.56 in 2011, PLN 3.48 in 2010), of which PLN 1.09 (33.07%) will be allocatedto the
objectivesand tasksof the agricultural budgetin Poland.In previousyears,the respective
figureswere:PLN 1.15in 2017,PLN 1.41in 2016,PLN 1.57in 2015,PLN 1.47in 2014,PLN
1.36in 2013,PLN 1.32in 2012,PLN 1.53in 2011,PLN 1.50in 2010,andthearithmeticmean
for theperiod20102018amountgo PLN 1.38.

2 Explanatiorfor the Draft Budgetfor 2018,p. 167.

3 Explanationfor the Draft Budgetfor 2018,p. 10.

4 Thepossibleappreciatiorof thePLN exchangeatewill automaticallyincreasehisfeein theEU currencywhile
depreciatiorwill decreasé@. CAP fundsdenominatedh the Eurowill beincreasear decreaed,accordinglywith
exchangeatedifferences.

5 Without the funds transferredby EFTA States,i.e. PLN 14.572 million under the Norwegian Financial
Mechanismthe EuropearEconomicAreaFinancialMechanismandotherPLN 251.199million.

81n 2016it wasPLN 61.6billion, andin 2015it wasPLN 79.37billion.
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Fig. 2. EU transfergo Poland,includingagriculturalfunds,peronePLN of paidcontribution(in PLN)
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Source:own study,basedon The Draft Budgetfor years20102017 and Explanationfor the Budgetsfor years
201062018(http://www.mf.gov.pl).

Two conclusionscanbe drawnfrom the above.Firstly, agricultureandrural areasin
Polandin 2018will also be net beneficiariesof the processof Polands integrationwith EU
structuresputto a significantlylesserextentthanin previousyears.Moreover,thedecreasén
thelevel of benefitsfrom PLN 1.41in 2016to PLN 1.09in 2018,peronezloty of contributions
to the EU budget,thatis by ca. PLN 0.32,and ca. 30%, shouldbe consideredaslarge, the
largestin the last 9 years.Secondly,the benefitsof the agriculturalsectorin Polandcoming
from the EU are decreasingpecausea long-term trend is observedin the decreasingotal
amountof financialresourcegrantedoy the EU to Poland although2018ascomparedo 2017
doesnot confirm this. It shouldalsobe notedthatthe relative shareof EuropearFundsin the
Agricultural Budgetof Polandin 2018 amounte to 45.16%(includingloansfrom BGK) and
was2.19%higherthanin 2017.Thus,in this casethe situationwith the decreasinghareof the
Agricultural Budgetof EuropearFundsin thetotal amountof EU fundstransferredy the EU
to Polandin 2018did nat repeat.

The problem of the Agricultural Sociallnsurance Fund (ASIF)

A specialplacein the structureof expenditurein the national agricultural budgets
is occupiedby the Agricultural Social InsuranceFund (ASIF) 1 firstly, it is nominally the
largestexpenditureandsecondlyjt is subjectto significantchange§ Cz y U evatsskczak
2015a].Theamountof budgetresourcespenton ASIF (sociallydeterminedexpendituresvill
reachthelevel of PLN 17.94billion in 2018.1t will be2.24%lowerin red termsthanin 2017
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(taking into accountthe inflation rate). At the sametime, it is equalto 204%, so morethan
doublethe expenditureplannedfor agriculture rural developmenandagriculturalmarketsin
thenationalagriculturalbudgetn 2018.It is worth notingthatin 201 7thisindicatorwas185%,
in 2016217%,in 2015189%,in 2014152%,in 2013140%,in 2012134%,in 2011122%,and
in 2010120% (Fig. 3). It shouldbe notedthatthis relationin 2018is 19 p.p. higherthanin
2017,which meanstha therehasbeena returnto the growing trend of spendingon ASIF in
acontextof verymoderatespendingonagriculture yuraldevelopmenandagriculturalmarkets.
It is worth noting herethat the averageexpenditureon ASIF in relation to nationalbudget
expenditureon the agriculturalsectorin the period20102018(9 years)is 162%,soin 2018
this indicatoris 40% higher. This leadsto the conclusionthat the overall cutsin the national
agriculturalbudgethavenotaffectedplannedspendingon ASIF, which canagainbeconsidered
ascomplementaryo otherpartsof spending.The legislatorcould alsoconcludethat this was
justified in the contextof the significantincreasein expenditurefrom the EuropeanFunds
Budgetin 2018.

Fig. 3. Expenditureon the Agricultural Sociallnsurancd-undin total budgetexpenditurgin %) and

in relationto expendiure on the agriculturalsector

1997 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

expenditure on the Agricultural Social Insurance Fund in total budget expenditure (in %)

expenditure on Agricultural Social Insurance Fund in relation to expenditure on agricultural sector

Source:own study,basedon The Draft Budgetfor years20102017 and Explanationfor the Budgetsfor years
201062018(http://www.mf.gov.pl).

Theshareof expenditureon ASIF in total budgetexpendituren 2018wasabout4.52%.
In 20171t was4.66%,in 20164.95%,in 20155.12%,in 20144.14%andin the previousyears
it amountedo, respectively4.93%(2013),4.82%(2012),5.04%(2011),5.37%(2010),5.52%
(2009),5.09%(2008),5.9%(2007),6.63%(2006),6.93%(2005),7.8% (2004),8.7% (2003),
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9.06%(2000),andin 1998it was10.16%.Thismeanghatoverthelast21yearst hasdecreased
2.2times,andafter 2009this shareamountedo 4.29%annuallyon averaggFig. 3).

The datapresentealsoprovesthattherole of ASIF in the PolishAgricultural Budget
is decreasingelativelyin the long run. In the pre-accessiorperiod (in the years19982003),
this sharedecreasedvy 1.46 p.p. In the next 15 yearsof Polands presencen the EU (2004
2018),it fell by afurther3.28p.p. Thus,it maybeassumedhatthestimulationof theeconomic
functionsof the Polish agriculturalbudgethasbeengoing on throughoutthis period.In the
years20102016the volume of expenditureon ASIF relatively increasedwhile the last two
years(20172018)broughtarealreductionin expendituref 3-2%. It canthereforebeassumed
thatthelevel of spendingon ASIF hascomecloseto thecritical thresholdf sociallydetermined
spending.On the other hand,during the period discussedere (21 years)it is clearhow the
socialisatiorof ASIF expenditurénasbeenlimited by the aforementionedmnorethantwofold
(2.2times)decreasén the shareof total statebudgetexpenditure.

The aboveargumentscontradictthe thesisaboutthe needto abolishASIF. In recent
years,the rules for granting benefitson this accounthave beentightenedup and further
developmenin this matteris doubtful. Sustainablsupport bothin theeconomicsphereof the
agriculturalsectorandin the social sphereof agriculturalholdings,is rationalin the current
economicsituationof Polandandin line with the principle thatthe economyshouldpostulate
solutionsthatarebotheconomicallyefficientandsociallyadequate.

Finally, it is worth noting thatthe subsidyfrom the statebudgetto ASIF accountdor
93.72%o0f total revenuef ASIF without reimbursemenbf costsof paymentsof treatment
benefitsandothertransferg91.68%in 2017)and86.54%with reimbursemendf suchbenefits
(84.67%in 2017).In the latter case the total costsof the PensionFundwill amountto PLN
20.73 billion in 2018. These indicators show the increasingrole of this fund in ASIF

provisioningin 2018.

Summary, recommendations
To sumuptheabove we cansaythat:

- total spendingon agriculture rural developmenandagriculturalmarketstogethemwith
ASIF andthe EuropeanFundsBudgethasbeendeclining sincethe beginningof the
changein Polands economicpolicy in 2016.In 2018,they amountedto PLN 48.74
billion, 12.37%of the total budget,of which PLN 8.79 billion (2.21% of the total
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budget)will be allocatedto the agricultural sectot (excluding ASIF and European
FundsBudget),PLN 17.94billion to ASIF (4.52%of thetotal budget)andPLN 22.01
billion will beallocatedo the EuropearFundsBudget.Thus,it shouldbestatedhaton

the basisof the abovecomparisonsthe nationalagriculturalbudgethasbeengradually
decreasindor 8 yearsin relationto total budgetexpenditureand GDP, thusnot taking

advantageof the effectsof GDP growth in Poland.lt shouldbe stressedhat the key

issuein thiscasds financialsupport(alsodecreasingfrom theEuropearFundsBudget,
which to a certainextenteliminatessectoraldisproportionsn the distributionof funds
from nationalincome;

- thenationalagriculturalbudgetis graduallydecreasingn relationto GDP in Poland.
This meanghatthe agriculturalsectordoesnot benefitproportionallyfrom the effects
of GDP growth (in 2018 about 4%). In the light of the above analysis,it can
be concludedthatin 2018this budgetis highly economicalwhich alsoappliesto the
budgetsof regionsand special purposereserves.This is probablyrelatedto needs
finance a significant increasein spendingon social purposes,also for the rural
populationmostlyin theform of theflagshipprogrammes00+;

- whatis surprisingandworrying in the nationd agriculturalbudgetof Polandfor 2018
is the significant decreasan expenditureon installation works in agriculture,land
reclamatiorandbiologicalprogressn plantandanimalproduction.Unfortunately this
doesnot go handin handwith a significant increasein expenditureon researchand
developmentincludinginnovativeactivities. Thecausalink betweerthesetwo groups
of expenditures clearandshouldbereflectedin currentagriculturalbbudgetexpenditure
in 2018,whichis unfortunatelylacking;

- agriculture and rural areasin Polandwill also be net beneficiariesof the process
of Polands integration with EU structuresin 2018, however to a significantly
decreasingextent comparedto previous years. In 20162018, during the period
of straegic changeof Polands economicpolicy from pro-liberal to pro-social, the
declinein EU supportfor the agriculturalsectorin Polandwasclearlyvisible. In 2016,
in termsof 1 PLN, thecontributiongo thebudgetamountedo PLN 1.410of EU benefits,
while in 2018 they will amountto PLN 1.09, by aboutPLN 0.32 (30% less). This
decreaseshould be consideredas relatively large, the biggestover the last 9 years
(20102018).The benefitsof the agriculturalsectorin Polandarealsodecreasingdue

! This meansagriculture rural developmentindagriculturalmarkets togethemwith regionbudgetsand specific
reservesaswell asexpenditureplannedn otherpartsof the budget.
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to the long-term trend of decreasinghe total amountof funds grantedby the EU
to Poland,although2018doesnot confirm thisin comparisorwith 2017;

- whenit comesto the budgetaryexpenditureon ASIF, its sharein the total budget
expenditureof the statehasbeengraduallydeclining over a period of twenty years.
In 2018it amountedo 4.52%,in 2017to 4.66%,while in 1998it amountedo 10.16%.
It decreasedby morethana half, with the annualaveragedecreasdetween2010and
2018beingover 5%, andthe deviationfrom this averagebeingwithin 3%. However,
ASIF spendingn 2018will be2.24%lowerin realterms(dueto theinflation rate)than
in 2017.Thereareindicationsthatthelevel of budgetexpendituren ASIF is stabilising
atanominallevel closeto PLN 18billion peryear,while the potentialto limit spending
by tightening up the rules for granting benefits are relatively small, and the need

to maintainexistingservicess obvious,bothin termsof level andscale.

References

BASU, S., TAYLOR, A., (1999. Busines<yclesin International Historical PerspectiveJournalof
EconomicPerspectivesNo 13.

CRAMER, G. L., JENSEN,C. W. (1992. Agricultural Economicsaand AgribusinessWiley andSons
Inc., New York, Chapter9.

CZ Yt EWK([L997-2016. Opinieo projektachustawb u d U e tnalaty1037 2016wc z i Sc i
d ot y cranitiove, jozwojuwsii rynk- wrolnych D z i 0dl@c z 1i33,83,350razpozost age
czndati y aanktwas p o r z Nazaro wienie Kancelarii Senatu(Biuro Informagji i
DokumentacjiD z i lrdogmacjii Ekspertyz).

CZYt EWSA,l (200]). Rola polityki makroekonomiczneyw k s z t a § twaramkw dla
zr-wn o wa U oazveom oolnictwa, [w:] U. P § o w(red.); Jaka polityka gospodarcza;
KluczoweProblemygospodarkiPWE,Warszawa2001

CZYt EWRKKUGY,R, (2012. ZwiN z tolhictwa z otoczenienmakroekonomicznym Polsce
i Rosji.Pr- bmownaniagAEk onomi st ao.

CZ Yt EWSA IMATUSZCZAK, A., (2013). Dochodyi wydatki w b u d U erolreyah Polski
w mi j a jpBrspekiywie finansowej 20072013. Journal of Agribusiness and Rural
Development2(28), s.33-44.

CZ Yt EWS\KMATUSZCZAK, A., (20143. B u d tbimyt Polskiprzedw s t N p ideUEii gom
akcesji. Poziom,dynamika,tendencje [w:] red.l. Nurzy@Es kW Poczta,Polskawi €®4:
raport o staniewsi, Warszawa\WydawnictwoNaukoweScholarw Warszawies. 225255

CZYt EWRKNMATUSZCZAK, A., (2014b).Relacjep o mi Rraaoavymi unijnymfinansowaniem
wydatkwb u d U e tnasektocrdiny w Polscewd § u gkiresie Journal of Agribusinessand
Rural Developmentnr 1(31), s. 21-29.

CZ Yt EWSAK MATUSZCZAK, A., (2015a).ASIFw b u d Umloym Polskiw d § u gkresie.
PraceNaukoweJniwersytetuEkonomicznegawe Wr o c § iar w03 8. 30-41.

CZYt EWSA IMATUSZCZAK, A., (2015b). Potrzebazmian w modelu rozwoju rolnictwa
a finansowaniecel w w b u d U mlayiméolski po 2005 roku. Studia EkonomiczneZeszyty
Naukowe Uniwersytetu Ekonomicznegow Katowicach, nr 218 s. 113132. Pobrane
z: http://www.uekatowice.pl/uploads/media/08_18.pdf

CZYt EWSAK POCZTA A., WAWRZYNIAK , G, (2009. Interesyeuropejskiegaolnictwa w
Swi globalrychu wa r u n pobtykiga®EpodarczejA E k 0 n o Miarszava.0 ,

EC, (2010. Developmentén the incomesituation of the EU agricultural sector,(pobraneze strony
http://ec.europa.eu/agriculture/rica/pdf/hc0301_incomé. pdf

20


http://ec.europa.eu/agriculture/rica/pdf/hc0301_income.pdf

Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

EC, (201%. Financial Instruments and Rural Development (pobrane ze strony
https://ec.europa.eu/agriculture/rutvelopmen0142020/financialinstruments_en

EC, (2018. Agricultural and farm income (pobrane ze strony
https://ec.europa.eu/agriculture/sites/agriculture/files/statisticsfigotes/agricultual-farm-
income.pdf.

GAJDA, M., TARNAWSKA, K., (2009. Kontrowersjew o krelifA P a IStahilizacjii Wz r o §akou 0
instrumentwkoordynacjipolityki gospodarczej ramachUnii Gospodarczé Walutowej Studia
i Prace Wy d z i BEka@nomii i Stosunkw Mi i d zy n ar dedzgtywNaokbwe nr 2,
UniwersytetuEkonomicznegav Krakowie, s. 9-28.

PETRYNI, M. (2017. WhatAre the Effectsof Fiscal ExpansionaryPolicy on Output& Employment;?
(pobraneze strony https://bizfluent.com/12812106/whatethe-effectsof-fiscalexpansionary
policy-on-outputemploymeny

Projekty Ustawb u d U e t na laty 20602018 oraz Uzasadnieniado Ustawb u d U e tna latg ¢ h
20102018,T. 1. (pobraneze stronyhttp://www.mf.gov.p).

21


https://ec.europa.eu/agriculture/rural-development-2014-2020/financial-instruments_en
https://ec.europa.eu/agriculture/sites/agriculture/files/statistics/facts-figures/agricultural-farm-income.pdf
https://ec.europa.eu/agriculture/sites/agriculture/files/statistics/facts-figures/agricultural-farm-income.pdf
http://www.mf.gov.pl/

Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

The role of the Rural DevelopmentProgramme (RDP) in creating
growth in the agricultural sector.
The caseof countries from East-Central Europe!

BazyliCzy Ue ws k i

P o z Jaiv@sityof EconomicsandBusiness
ORCID: 0006000263242723,e-mail: bazylicz@interia.pl

SebastianStn pi e E

P o z tJaiv@sityof EconomicsandBusiness
ORCID: 0000:0001:94758418,e-mail: sebastian.stepien@ue.poznan.pl

Silvia Maican

A Decembriel 9 1 Bniversityin Alba lulia
ORCID: 0000000217629636 e-mail: smihalache @uab.ro

DOI: 10.14595/CP/01/002

Abstract: Theevolutionof theagriculturalsectorequiresapermanentombinatiorof activitiesrelatedto raising
the competitivenesof farms, improving the quality of life of the rural populationand maintaining natural
resourcesSuchtasksin EU countriesare performedby rural developmenprogrammegRDP), createdunder
the secondpillar of the CommonAgricultural Policy. Theaim of the paperis to definetherole of RDPsin driving
the transformatiorof the agriculturalsectorin selecteccountriesof EastCentralEuropei the CzechRepublic,
Hungary,PolandandRomaniai for the years20072013.The authorsattemptto find certaininterrelationships
betweenthe premisesof rural developmenprogrammesand the funds directedtheir way, and changesn the
agrcultural sectorfor eachof the economiesThe work usescritical analysisof subjectliterature,metaanalysis,
deductiveand inductive reasoning,as well as a comparativeanalysisusing elementsof time seriesanalysis
(analysisof dynamicsand structue changes).The main conclusionis that: 1. the secondpillar of CAP was
undoubtedlyan importantelementof supportfor rural areasin the countriesof EastCentral Europe;?2. the
accumulateceffects of the supportled to a considerablemprovementin the income situation of agricultural
producers3. investmenexpenditureded to structuralchangestfarmlevel. In relationto theabove thekeyissue
is to keeparelatively high level of fundingfor the seconcpillar of CAP for EU-12 countriesafter2020.

Keywords: rural developmentagriculture structuralchangesinvestmentsupport

JEL: Q10,Q12,Q15,Q18

I ntroduction
The CzechRepublic,Hungary,andPolandjoinedthe structuref the EuropeartJnion
in May 2004,followed by Romanian 2007.EU funds,includingthoserelatedio the Common

Agricultural Policy (CAP) startedflowing to thesecountries.New support mechanisms,

! The paperwas written as a part of researchprojecttitled i De t e r mof food setusty and sustainable
developmenbf smallfarmsin Polandagainstthe backgroundf the EuropearUnionr e g i Bimascédoy the
NationalScienceCentrein Poland(agreenentno.2016/21/B/HS4/00653).
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combinedinto two CAP pillars, beganto influence thesecountrie® agribusinessand the

environment. The first pillar primarily included direct payments (partly also market
intervention)theseconneconcernednstrumentsonnecteavith broadlydefinedruralareas.
The money received largely complementedthe income of farms, increaing the level

of consumptionand expenditurefor the purposesof currentproduction.Rural development
programmes(RDP) detailed tasks of a typically investmenioriented nature, which were

supposedo changethe agriculturalproductionstructureand makeit more competitivein the

integratednarket.EU resourcesverealsousedto financeotheractivities,including subsidies
for less favoured areas(LFA), agrienvironmentalprogrammesnonagricultural business
activity developmenor theimprovemenof rural infrastructure.

Theaim of thepaperis to definetherole of therural developmenprogrammen driving
the transformationof the agricultural sectorin selectedcountriesof EastCentral Europe.
It presentshebasicinformationconcerningRDP andthenrelatest to thechangesakingplace
in agriculture Thespatialscopeof theresearchncludesthe CzechRepublic,Hungary,Poland,
and Romania. These countriesunderwenta political transformationin the 1990s which
determinedthe developmenbf the sectorover the next two decadesThe CzechRepublic,
Hungary,andPolandjoined the EuropeariJnion andwereincludedin the mechanismsf the
EUGs agriculturalpolicy at the sametime, while Romaniajoined just underthreeyearslater.
Thus,it waspossible to carry out a comparativeanalysisof the functioningof the agriculture

of theabovementionedeconomiesn the contextof CAP.

Methodology

The researchis theoreticaland cognitive in natureand containsan analytical part.
Theauthorausecritical analysisof thesubjectiterature metaanalysisdeductiveandinductive
reasoningaswell asa comparativeanalysisusing elementsof time seriesanalysis(analysis
of dynamicsandstructurechanges)Dueto objectiveobstaclesn carryingout a quantitative
analysisthe assessmens qualitativein nature,with elementsof inductivereasoningFirstly,
the CAP secondillar includesactivitiesorienteddirectly at carryingoutinvestment®nfarms,
buttherearealsosomewhich mayindirectlyimpact thelevel of suchexpensege.g.subsidies
for less favoured areas(LFA) or agrienvironmentalpayments).Hence, it is impossible
to determindghe preciseamountof moneywhichwasallocatedor specificpurposesSecondly,
the quantitativemeasurementf the influence of the funds of the secondpillar of CAP on
the amountof investmentexpensesproductionassetgrowth and othervariablesdetermining
the changesn farm productionstructuredor a periodof time is difficult, dueto the fact that

theredistributionof subsidieoccurredn differentyearsfor individual activities,in accordance
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with theRDPschedulewhereagexpenditurdor investmentindproductionpurposesvasmade
on anongoingbasis,in orderto ensurebusinesscontinuity. However the authorstry to find
certaininterrelationship®etweerthepremise®f ruraldevelopmenprogrammesndthefunds
directedtheir way, andthe changesn the agriculturalsectorfor eachof the economies.

The paperusesEurostatand FADN? databaselat for representativéarms. The time
scalebeginswith 2005,two yearsbeforethe 20072013 budgetaryperiod,andendswith the
lastyearof thisfinancialoutlook(in thecaseof the FADN databasehedatawassupplemented
with the years20142015).In thisway, it canbe seenhow the rural developmenprogramme
for 20072013 influencedthe changesn the agriculturalsectorrelative to the yearsdirectly

precedinghatperiod.

A review of rural developmentprogrammesfor 20072013for the CzechRepublic,
Hungary, Poland,and Romania

Therural developmenstrategiedor 20072013 adoptedby the countriesunderstudy
resultedfrom a review of the strongandweakpointsof the agriculturalandfood sectorsand
theenvironmentfollowed by establishinghenecessaryirectionsof changeAt thesametime,
the primary objectivesof the RDP hadto take into consideratiorthe structureof activities,
specifiedat the level of the Europearnion, dividedinto four axes.Theseincludedincreasing
thecompetitivenesof agribusinesgprogrammesor the protectionof the naturalenvironment,
improvingthe quality of life in rural areasandactivity diversification,andthe LEADER axis’
(complementedby so-called technical assistanc®. The countrie® emphasison individual
activitiesvaried,which wasreflectedin a differentexpensestructurewithin the secondpillar
(cf. Tablel).

In the caseof Hungary,Poland,andRomaniathe key positionin the budgetbelonged
to the activities of axis I, and one of the main elemrents was funds for the modernisation
of farms.In Hungary,asmanyas62% of axis| fundswereallocatedfor thatpurposeandthe

subsequentactivities involved much less money: the highest allocation was related

2FADN (Farm AccountancyData NetworK is a Europeansystemof collecting accountancyatafrom farms.
Thefield of observatiorof the Europear-ADN systemincludescommerciafarmswhich produceabout90% of
thevalueof StandardOutputwithin agivenregionor country. Theminimumeconomicsizeof afarm participating
in the systemis determinedat countrylevel (e.g.in Poland,it is SO EUR 4,000).The representativenesx the
sampleinvolvedin the studyis determinedbasd on threecriteria: location,economicsize,andtype of farming.
Becausethe FADN systemexcludesthe smallestfarms from analysis,study resultsmay be relatedto those
includedin the system.

3 Throughthe LEADER axis, supportis directedto local acivity groups,whosetaskis to implementlocal
developmentstrategies.Thus, the activities within this axis are grassroots activities in natureand servethe
accomplishmenof the objectivesfor axesdl, 1, andlll.

4 The aim of the Technical assistances to finance the preparation,managementmonitoring, evaluation,
informationandcontrolactivitiesof programmeassistance.
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to infrastructuresupportfor the develgpmentof agricultureandincreasingaddedvaluein the
agriculturalsector(9% and8% of the budgetfor axis| respectiely) [Ministry of Agriculture
of Hungary2007]

In Poland,anotherimportantactivity within the frameworkof axis | was structural
pensionswhich weresupposedo facilitate the handingover of farmsownedby olderpeople
to youngerfarmers.In total, morethan 60% of the PolishRDP fundswereallotted for these
two activities i modernisationand pensions(31% and 30% respectively).The following
activities occupiedthe subsequenpositions:increasingthe addedvalue of agriculturaland
forestryproduction(11%of theRDP budget)andfacilitating youngfarmer®startin life (10%)
(Ministry of Agriculture and Rural Developmentof Poland 2015). Moreover, the ex post
assessmerdf Programmeexecutionshowsthat the mannerof allocatingthe availablefunds
wasvery effectivel by the endof Decembe2015,100%of the axis| budgethadbeenused

(by comparisonin Romaniathis indexoscilatedaround85%).

Tablel. Thebudgetof therural developmenprogramme20072013(in million EUR) andtheshare

of theindividual axesin the RDP budgetfor the selectedEU countries

Axis of RDP CzechRepublic Hungary Poland Romania

for 20072013 Sum | Share | Sum | Share | Sum | Share | Sum | Share

Axis |: Competitivenessf

; 840 23.2% | 2366 | 459% | 7188 | 41.7% | 3967 | 42.5%
agricultureandforestry

Axis II: Improvemenbf

: 1945 | 53.8% | 1627 | 31.5% | 5546 | 32.2% | 2293 | 24.5%
naturalevnironment

Axis Il Quality of life in 635 | 17.6% | 691 | 13.4% | 3430 | 19.9% | 2473 | 26.5%

rural ares

Axis IV: LEADER 175 4.8% 272 5.3% 788 4.6% 235 2.5%
Technicalassistance 18 0.5% 203 3.9% 267 1.6% 376 4.0%
Totally 3615 | 100% | 5159 | 100% | 17218 | 100% | 9344 | 100%
Theshareof EU funds 78% - 74% - 7% 81% -

Source:EuropeanCommission2007a;EuropeanCommission2007b; EuropeanCommission2007c¢; European
Commissior2008.

In Romaniaapartfrom farm modernisatior(32% of the RDP budget) the shareof the
activity involving increasingheaddedvalueof agriculturalandforestryproduction(37%)was
alsohigh. Therewas,howevernotasksimilar to the Polishstructuralpensionsin spiteof the
high percentagef peopleemployedin agriculture(32% at the beginningof the programme
period 20072013) (Ministry of Agriculture and Rural Developmentof Romania2017).
In Hungary, expenditurefor farmer® early retirementpensionswas planned,yet with the
amountof 1% of the entireaxis budget,it is difficult to expectcleareffects.Despitea large
number of small entitiesin the structureof farmsin all threecountries,a small portion of the

fundswasallocatedfor the supporiof semisubsistencéarmsi in Romaniajt was7.5%of the
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axis| budgetjn Poland6.3%(additionally,theseexpensesegarde the obligationsfrom 2004
2006), while in Hungaryi lessthan 1% (Ministry of Agriculture and Rural Development
of Poland2015; EuropearCommissior2008; Ministry of Agriculture of Hungary2007).The
abovementioneddatashowsthatwithin the RDP,thepriority for the countriesn questiorwas
to supportthe farmsin developingcompetitivenessyhereashelp for smallerproducerswvas
temporaryin nature asin thelongterm,their numberwasto belimited.

In the CzechRepublic,the expenditurestructurewithin the secondpillar wasdifferent,
asmorethanhalf the budgetwasallottedfor axis|I, relatedto theimprovemenbof the natural
environmentSuchadivision of fundsmayhaveresultedrom thefactthat,in comparisorwith
thethreepreviouslydesribedcountries Czechagricultureis moresimilar to the agricultureof
WesternEuropearcountriesThis meanghatfarmsareon averagenuchlargerthanin Poland,
Romaniaor Hungary,the scaleof productionis higher,andtheyachievebetterlabourandland
productivityindices.On the otherhand,the CzechRepublicis alargelymountainousountry,
it hasmanyvaluablenaturalareasThisis why theobjectivegelatedto thenaturalenvironment
dominatedhoseconcerningncreasinghecompetitivenesef theagriculturalsectorf European
Commission2013,pp. 302-303; D u d gkai &ocur-Bera2014,pp. 49-64]. Thus,the Czech
Republicis closerto the group of countriessuchas Finland, Sweden the UK or Ireland (in
Irelandandthe UK asmuchas80%of theentireRDP budgets allocatedor pro-environmental
objectives).lt canalsobe concludedthat countrieswith morefragmentedagrarianstructures
allocaterelatively more moneyto activities relatedto improving the competitivenes®f the
food sector(apart from Hungary,Poland,and Romania,this also appliesto Spain,Portugal,
Greeceandltaly).

Within thebudgetof axisll of theCzechRDP,agrienvironmentapaymentg56%)and
subsidiedor lessfavouredareas(41%), with mountainousareasconstitutingmorethan half,
madeup the highestshare Although by definition, theywereenvironmentakubsidiesin fact,
theyinfluencedthe increasen farm income,andso indirectly also of investment.They may
therefore be treated as complementaryto the first pillarGs programmes increasingthe
competitivenessf theagriculturalsector. As to thefirst pillar, it includedthreecoreactivities:
farm modernisatior{42%of axis| budget) Jand consolidatiorandforestinfrastructurg22%),
andincreasg the addedvalue of agriculturalproductsand provisionof technicalequipment
(13%).

Apart from the RDP budgetarystructure the absoluteamountof moneyallocatedfor
thesetasksis important.On accountof thetotal agriculturalareaandthe numberof farms,the

largestamountof fundswentto Poland However we canobtainamoreclearcut pictureof the
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scaleof supportby expressingthe total amountper farm and hectareof AA. From this
perspectivethe highestlevel of budgeton averageper farm wasclearly presentin the Czech
Republic.Hungaryand Polandhadsimilar values,while in Romaniajt wasnearlyfour times
lowerthanin thesewo countriegcf. table2). In turn,in relationto agriculturalareatheamount
for the CzechRepublic,Hungay, and Polandwas similar, while Romaniawas someway
behind.With referenceto axis |, the orderchangesn the caseof the amountof supportper
hectareof AA. Here,Hungarycamefirst, followed by Poland.The amountfor Romaniawas
nearlytwice aslow, whereador the CzechRepublicit wasmorethantwice aslow. Certainly,
thesenumbersdo not reflectthe actualaverageallocationof RDP fundsperproducerandunit
of area,but they showthe potentialthatthe programmegenerategor creatingchangesn the
agriculturalsector.The higherthe budget the largerthe numberof its beneficiariesthelarger

theaverageaateof paymentsandthelargerthe agriculturalareacoveredoy the activity.

Table2. Total RDP budgetandbudgetof Axis | for 20072013 on averageperfarm andhectareof AA
(in EUR)in theselectedEU countries

Czech
Specification Republic Hungary Poland Romania
RDP budgetperfarm 122529 9134 9697 2455
RDP budgetperhectareof AA 1034 1140 1165 699
Budgetof Axis | perfarm 28471 4189 4048 2455
Budgetof Axis | perhectareof AA 240 523 486 297

Source:Eurostat?018aanddatafor tablel.

Structural changesn the agriculture of the selectedcountries

Integrationwith the EuropeariJnion poseda challengeandat the sametime provided
an opportunityfor more dynamicdevelopmenbf the agriculturalsectorof the countriesof
EastCentralEurope.Thechallengesncludedjoining the EuropearSingleMarketandtheneed
to competewith Western Europeancountries, and adjuging national legislation to EU
legislationin termsof quality, environmentakndhealthstandardswhereasvhenit comesto
new opportunitiesthe mostimportantonewasundoubtedlythe possibility to takeadvantage
of EU funds, primarily including the Common Agricultural Policy. The latter particularly
impactson the transformationprocessesn the agricultural sector, becauset is the only
economigpolicy of communitycharactebasedon uniform EU regulationsandfinancedfrom
the EU budget] SadowskiBaerNawrockaandPoczta2013,p. 7]. It canbe assumedhatthe

supportitself createdavourableconditionsfor concentratiorprocesses agriculture(both of
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land and productionitself). Moreover,throughthe funding of investmentactivities, it leads
to the improvementof farming indices.On the otherhand,in certainconditions,someCAP

instrumentsnayconsolidateexistingagriculturalstructuresThis maybethe casefor subsidies
for small farms, for which they constitutea relatively easyto obtan andimportantelement
of theirincome.Anotherexamplemay be the modernisatiorprogrammeswith an established
upperlimit of support,which might leadto the artificial division of farmsin orderto obtain

funds[Czubakand Sadowski2011, pp. 138155. Still, structuralchangesn the agriculture
of thediscussedountriesarea fact, evidencedy thedataprovidedbelow.

Oneof themanifestation®f the concentratiorprocessetakingplacein theagricultural
sectoris thedecreasén the numberof farms combinedwith theincreasen their averagesize.
In 20052013, in relative terms, the highestdeclinein the numberof farms was recorded
in Poland(i 42%),andthe lowestin Romania(i 15%), althoughwhenit comesto the largest
total numberof farmsin absolutderms thedecreasé theirnumberin Romaniacameto more
than 600,000,i.e. more than in Hungary and the CzechRepublic (in Poland,the number
droppedby over 1 million). With thedecreasén the numberof farmsandminimal changesn
the total agricultural are&, the farm® averagesurfaceareaincreasedin all the analysed
countriesandin thecaseof the CzechRepublicandHungary therewasanincreasef ca.60%,
while in Polandit wasevenashigh as70%. The processvasthe slowestin Romaniawhere
the averagesurfaceareaincreasedoy 10% (cf. Table 3). It shouldbe noted, however,that
comparedo the remainingthreeeconomiesRomaniajoined the EU threeyearslater, hence

theadjustmentsn theagriculturalmarketweredelayed.

Table 3. Total numberof farmsandaverageagriculturallandin hectares

Number of farms
Change
2005 2007 2010 2013 LTS

Czech 42250 39400 22860 26250 -37.9%
Republic
Hungary 714790 626320 576810 491330 -31.3%
Poland 2476470 2390960 1506620 1429010 -42.3%
Romania 4256150 3931350 3859040 3629660 -14.7%

5 In the CzechRepublicandPoland total agriculturalareadecreasethy 2%, while in Romaniait fell by 6%. The

main reasonfor this decreasewvas changesin the use of agricultural land for other purposes(recreational,
residential) mainly in periurbanareasHungarywasanexceptionwith agriculturalareahavingincreasedy 9%

dueto theincreasen the surfaceareaof meadowsandpastures.
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Averagearea of agricultural land (in hectares)
2005 2007 2010 2013 g

Czech 84.2 89.3 152.4 133.0 58.0%
Republic

Hungary 6.0 6.8 8.1 9.5 58.8%
Poland 6.0 6.5 9.6 10.1 69.2%
Romania 3.3 3.5 3.4 3.6 10.1%

Source:Eurostat?2018a.

What attractsattentionis the much higher averageagricultural areain the Czech
Republic. This meansthat the transformationof the agriculturalsectorin this country was
different in nature. The Czech authorities (just like in Slovakia) concludedthat private
ownershiptitles to land in their countrywere only suspendedh the periodfrom 19481989,
which formed the legal basis for their restitution. Then, marketoriented production
cooperativesndformer stateagriculturalfarmsweretransformednto commerciakcompanies
andpartnershipsleasingagriculturalland from their ownersat the time. As a result,several
hundred or even severalthousanehectarefarms operateover the vast majority of land,
althoughtheir sharein thetotal numberof farmsis relativelylow. In turn,in Poland Romania,
andHungary,asa resultof the political transformationsmostof the large stateownedfarm
enterprisexollapsedor were closeddown, and the direction of reforms createdfavourable
conditionsfor the estallishmentof smallfarms.In the extremecaseof Romania,n the early
1990s 4.2 million farmswith anaveragesizeof 2.4 hawerecreatedasaresultof therestoration
of theright to land [Zadura2009,p. 248-255. Suchactivitieshaveresultedin a diversearea
structureof farmsin the countriesunderstudyto this day(cf. Table4). Forinstancejn 2013,
morethani of all thefarmsin the CzechRepublicbelongedo thefi a b 60heaaveagroup
andoperatedverca.90% of thetotal agriculturalarea.In the sameperiod,in Romaniafarms
with an areaabove50 ha constitutedonly 0.6%, althoughthey ownedmorethan50% of the

land.
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Table4. Areastructureandshareof agriculturalareain theindividual areagroupsof farmsin the

selectedEU courtries

Area structure of farms
2005 2007
<10ha 10-50 ha >50 ha <10ha 1050 ha >50ha
Czech. 64.1% 20.7% 15.2% 61.8% 21.5% 16.7%
Republic
Hungary 93.8% 4.6% 1.6% 93.3% 4.7% 1.9%
Poland 85.6% 13.5% 0.8% 84.8% 14.2% 1.0%
Romania 97.7% 1.9% 0.3% 97.4% 2.2% 0.4%
2010 2013
<10ha 10-50 ha >50ha <10ha 10-50 ha >50ha
Czech. 33.7% 36.4% 29.9% 37.4% 35.6% 27.0%
Republic
Hungary 91.6% 6.0% 2.4% 89.8% 7.3% 2.9%
Poland 77.4% 20.8% 1.8% 76.0% 21.8% 2.2%
Romania 97.9% 1.6% 0.5% 97.6% 1.9% 0.6%
Shareof agricultural area
2005 2007
gzeCh . 1.9% 5.6% 92.6% 1.7% 5.6% 92.7%
epublic
Hungary 13.0% 15.9% 71.0% 10.7% 14.5% 74.7%
Poland 35.4% 41.0% 23.5% 35.5% 40.2% 24.3%
Romania 50.5% 9.5% 40.0% 49.8% 10.2% 40.0%
2010 2013
Czech. 1.0% 5.6% 93.4% 1.2% 6.1% 92.7%
Republic
Hungary 9.9% 15.8% 74.3% 9.2% 16.5% 74.3%
Poland 30.4% 40.1% 29.5% 28.2% 41.0% 30.8%
Romania 38.8% 8.4% 52.8% 38.5% 9.4% 52.1%
SourceEurosta?2018(a).

At thesametime, in Poland,RomaniaandHungarya slow decreas@n the shareof the
smallesttarmsup to 10 haof AL canbeobservedalongwith anincreasen the shareof those
fromthel a b & @ &gooup.In the CzechRepublic,this procesgook placefrom 20052010,
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butalreadythreeyearslater,the shareof smallentitiesincreasedttheexpensef thedecrease
of thelargeone®share(moreoverpver20162013thetotal numberof farmsincreased)This
situationi differentto thatin the othercountriesi is aresultof therelativelyfastgrowthin the
numberof small farms orientedat direct salesor productionfor their own needs(which
is reflectedin the twofold increaseof the shareof farmswith more than 50% of production
retainedor their own needscf. Fig. 1). Interestin thistypeof activity resultsfrom thegrowing
consumerdemandfor traditional, higher quality, less processedood. With eachyear, the
networkof farmerconsumetinks is developing aspartof the so-calledcommuniy-supported
agriculture [Ha v | and & n u 202g. Certified organic farms, the number of which
is successivelgrowing,havealargeshardn thistypeof relationshigDe PotterandMa t 8 )] k o v §
2015]

Theaveragssizeof farmsin termsof their areatranshtesinto their economicstrength,
which canbe expresseih StandardOutput(SO)units. StandardOutputis ameanvalueof the
productionof specificplant or animatrelatedactivity over5 yearsperhectareor peranimalin
1 year,in the averageconditions for the given region[Bocian, Cholewaand Tarasiuk2014,
p. 8]. Thedataconcerninghis parametemdicatesa clearrelationshipbetweerthe farmarea
structureandthe placeof production.In the CzechRepublic,in 2013, morethan80% of SO
wasproducedby farmsabove50 hain size,whereasn Polandthey created25%,and31%in
RomaniaOn the otherhand,farmswith anareabelow 10 haproducednly 12%of SOin the
CzechRepublicandasmuchas60%in Romania(cf. Tableb). It canalsobe observedhatfrom
20052013 the shareof StandardOutput createdin the group of the smallestfarms was
decreasingwhile it increasedn the groupof the large ones,with the reservatiorthat for the
CzechRepublicthis appliedto the 20052010period.

Table5. StandardOutput(SO) structurein theindividual areagroupsof farmsin the selectecdeU

countries
2005 2007

<10ha 10-50 ha >50ha <10ha 10-50 ha >50ha
Czech 13.3% 5.5% 81.2% 13.1% 6.0% 80.8%
Republic
Hungary 37.5% 13.3% 49.2% 35.1% 13.4% 51.6%
Poland 38.4% 42.8% 18.7% 37.4% 42.2% 20.3%
Romania 73.4% 8.1% 18.5% 71.3% 9.2% 19.5%
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2010 2013

<10ha 10-50 ha >50 ha <10ha 10-50 ha >50ha
Czech 10.9% 5.1% 84.0% 12.1% 5.4% 82.5%
Republic
Hungary 33.4% 13.8% 52.9% 26.1% 15.2% 58.7%
Poland 33.4% 42.0% 24.5% 31.3% 43.4% 25.3%
Romania 64.8% 8.1% 27.2% 60.2% 9.3% 30.6%

SourceEurostat2018(a).

In termsof the useof agriculturalland, only slight changesoccurredover the years
understudy.In 2013,arablelandtook up thelargestpartof theagriculturalareai from 63%in
Romania,up to 82% in Hungary, and comparedwith the 20052007 period, their share
decreasedn averageby 1-2%. The primary crop plantsincludedcerealswith a shareof 57%
of arablelandin the CzechRepublic,risingto 70%in Poland.The average?-3% decreasén
this plantspecieésharen thecropstructurevascompensatelly anincreasen the production
of maizeard rapeseedAcreagegrowth also concernedoermanengrasslandmeadowsand
pasturesiand, exceptfor Poland,forestedareas.In animal production,decreasingnterestin
this type of activity canbe observedThis is manifestedoothin the reductionof livestock(in
LSUS) andi to anevengreaterextenti in thenumberof farmskeepinganimals(cf. Table6).
As aresult,in spiteof lower numberof animals,the concentratiorof cattleandpig breeding,
expressedsanaverageumberof livestockheadgperfarm,increasedn all thecountriesunder
study,althoughcomparedo leadingWesternEurgpeancountriesit is still low [ St n20i5le &
(it is also worth noting that amongthe analysedcountries,the CzechRepublic standsout

positively).

5LSUT LivestockUnit, it is a referenceunit which facilitatesthe aggregatiorof livestockfrom variousspecies
andageasperconventionyia the useof specificcoefficientsestablishednitially onthebasisof the nutritionalor
feed requirement of each type of animal (see website: http://ec.europa.eu/eurostat/statistics
explained/index.php/Glossary:Livestock_unit_(LSU)).
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Table6. Basiccharacteristicef animalproductionin the selectedEU countries

2005 2007 2010 2013 2013/2005
Number of farms with livestock (pcs.)

gze‘:h . 31540 28480 15920 18840 -40%

epublic
Hungary 501910 439910 381650 312430 -38%
Poland 1547480 1539380 918870 797750 -48%
Romania 3453010 3333490 2836640 2727720 -21%

Number of animalsin livestock unit (LSU) (pcs.)
Czech . 2074380 2052810 1722460 1728360 -17%
Republic
Hungary 2502090 2409330 2483790 2259080 -10%
Poland 10564750 11117920 10377220 9164570 -13%
Romania 6 602750 6041720 5444180 4975310 -25%
Number of cattle per farm (pcs.)
Czech 93 102 132 119 27%
Republic
Hungary 28 36 37 42 48%
Poland 7 8 11 14 98%
Romania 2 3 3 3 36%
Number of pigs per farm (pcs.)
Czech. 207 252 477 312 51%
Republic
Hungary 12 14 18 21 75%
Poland 25 28 39 41 61%
Romania 3 3 3 3 17%
SourceEurosta?2018(b).

Structuraltransformationsn the agriculturalsectordeterminethe achievedoroduction

resultsby changingeffectsandoutlaysandthe mutualrelationshipgoetweerthetwo. Oneof the

basicmeasuresisedfor theassessmemif theeconomicsituationin agricultureis outputvalue.

It is aderivativeof thesizeof plantandanimalproductioncreatedandraw materialpricesfor

a given period. Taking this perspectivanto considerationfrom 20052013,an increasewas

recordedn all the countriesunderstudy: 44%for the CzechRepublic,31%for Hungary,58%

for Poland and35%for Romanialn turnin orderto demonstrateealchangesn theproduction
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volume, constantprices from 2005 were used. This way, the resultswere adjustedby the

influenceof prices,whichmadeit possibleto obtainamoreclearcut pictureof thefunctioning

of thesector As we canseein Figurel, arelativelyhighincreas€over10%)in realagricultural

productionoccurredonly in Poland,whereasn the remainingcountriescyclical fluctuations,
typical of the sector wererecordedwith no evidentgrowthtrend.However,it hasto betaken

into considerationthat within the sameperiod, the numberof farms and their employees
decreasedonsiderablywhich clearlyimprovedlabourproductivity.

Fig. 1. Agricultural productiondynamicsfor 2005201 3for valuesexpressedh the nationalcurrency
in constanpricesfrom 2005in the selectedEU countries.
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Source:Eurosta2018(c).

Table7 presentselectedceconomidndicesfor farms.The sizeof standardutput(SO)
perfarmincreasedn all the analysedcountrieswith the highestincreasgasmuchas 135%)
recordedin Poland,followed by the CzechRepublic,Hungary,and Romania.In turn, the
relationof standardutputto theannuawork unit (AWU)?! improvedmostclearlyin Romania,
followed by the CzechRepublic,Poland,andHungary.In thesethreecountriesi the Czech
Republic,Hungary,andPolandi theimprovemenbf the productivityindexwashigherwhen
the farm criterion wasused, whereasn Romaniathe index increasednorewhen AWU was
used. This resultsfrom the fact that in Romaniathe decreasan employment(expressed
in AWU) washigherin the 20052013 periodthanthe decreasén the numberof farms,while

in the other countriesthe situationwas the reverse.This is confirmed by anotherindex i

I Theannualwork unit (AWU) correspondso the work performedby onepersorwho is occupiedonafarmona
full-time basis. Full-time meansthe minimum hours required by the relevantnational provisions governing
contractof employmentlf thenationalprovisionsdo notindicatethenumberof hours thenl 800hoursaretaken
to bethe minimumannualworking hours:equivalento 225 working daysof eighthourseach.
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employmenin AWU perfarm. While in the CzechRepublic,Poland,andHungarythis index
increasedn the periodunderstudy,in Romaniait decreasedrlhelastof theindicesdiscused
is thelevel of labourforceused(AWU) per100haof AA. In this casejmprovemenbccurred

in all the countriesto the greatesextentin Romaniaandthe CzechRepublic.

Table7. Selectececonomidndicesof farmsin the EU countriesunderstudy

Standard Output SOin thous. euro Standard Output SOin thous. euro
per farm per Annual Work Unit AWU
2005 | 2007 | 2010 | 2013 | 2003|2005 | 2007 | 2010 | 2013 | 22
Czech . 86.5 91.2 | 168.5 | 169.4 | 96% 24.0 26.2 35.7 42.3 76%
Republic
Hungary 6.9 7.4 9.1 11.4 65% 10.6 11.5 12.4 12.9 21%
Poland 6.5 7.1 12.6 15.3 | 135% 7.1 7.5 10.0 11.4 61%
Romania 2.5 2.6 2.6 3.3 34% 4.0 4.6 6.1 7.7 91%
Annual Work Units AWU per farm AE] mg(gﬁcgl?&t;ﬁgga&e; SOOI
2005 | 2007 | 2010 | 2013 22%]6%/ 2005 2007 2010 2013 22%]6%/
Czech 36 | 35 | 47 | 40 | 11% | 43 | 39 | 31 | 30 | -30%
Republic
Hungary 0.6 0.6 0.7 0.9 36% 10.8 9.5 9.0 9.3 -14%
Poland 0.9 0.9 1.3 1.3 46% 154 14.6 13.1 13.3 -14%
Romania 0.6 0.6 0.4 04 -30% 18.7 16.0 12.1 11.9 -36%
SourceEurosta2018(a).

Investmentand farm assetdynamics
As the primary aim of the paperis to demonstratéhe investmentorientedrole of the

secondillar of CAP in thetransformationsn the agriculturalsector it is importantto specify
thechangesn investmentandfarm assetsDueto thelack of suchinformationin the Eurostat
databasethis partof thework usesfarm accountancylataprovidedby FADN (for 20052015,
in Romaniafor 2007%2015).Basedon the analysisof sourcedata,it maybe concludedhatin
the CzechRepublic,Hungary,and Polandthe level of investmentexpensef an average
representativefarm in 2013, comparedto 2005, was higher by 137%, 64%, and 40%
respectively(cf. Fig. 2, 3 and4).
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Fig. 2. Grossinvestmentassetvalueandtotal liabilities dynamicsin the CzechRepublicin 20052015
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Fig. 3. Grossinvestmentassetwalueandtotal liabilities dynamicsin Hungaryin 20052015
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Over the following years, however, investments were characterisedby clear
fluctuations,reachingashigh asseveraldozenpercent(e.g.in the CzechRepublicinvestment
growthin 20102011wasashighas60%). Thus,a statisticallysignificantgrowthtrend cannot
be demonstratedbut we cantalk abouta generalincreasein investmentexpensesn these
countries.The diverse scales of investmentin the consecutiveperiods resultedfrom the
scheduleof activities adoptedin the rural developmeniprogrammegthe pool of funds for
investmenpurposesvasdifferentin individualyears)In turn,in Romaniajn spiteof including

CommonAgricultural Policy fundsin theeconomythelevel of investmenin all of the 2008
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2013 period (apart from 2009), relative to 2007, was lower (cf. Fig. 5).Thus, the
accomplishmendf theinvestmentorientedobjectivesof thesecondillar of CAP wastheleast
evidentin this case This maybearesultof thelowestinvestmensubsidiescomparedvith the
other countries,obtainel on averageper farm. For 20072013, on averagethey amounted
to EUR 15,whereasn the CzechRepublicit wasnearlyEUR 4,200,in HungaryEUR 850,and
in PolandEUR 234.Evenif we takeinto consideratiorthe remainingsupportfor rural areas,
suchaspaymentdor lessfavouredareasandagri-environmentapaymentgwhich could also
indirectly be allocated for investmentpurposes),the disparities remain very high. This
disproportioronceagainrevealghediverseareastructureof farms.The predominane of small
farmsin Romaniawasthe decisivefactorin makingthe averagehelpfor a singleentity much
lower than,for examplejn the caseof the CzechRepublié.

The growingscaleof investmenexpenseshouldin practicetranslatanto higherasset
values.If welook atthecountriesunderstudy,themostevidentincreasen thisrespecbccurred
in Poland Moreover theassetgreweachsubsequengear(on averagey 9%) and,asaresult,
in 2013theywerehigherby 136%comparedo 2005.Closeranalyss allows usto understand
this processbetter.It turnsout that the main growth factor for the total value of farm assets
in Polandwas the increasein the value of land, resulting from higher prices. The value
of buildings,machinesandequipmenialore increasedy 31%, andthe directionsof changes
were not alwaysthe same(cf. Fig. 4). In the remainingcountries,the directionsof changes
in total assewaluesresultedaboveall from the directionof changesn the valueof buildings,
machinesandequipmentalthoughthe value of land alsoincreasedhetotal increasdan asset
value(cf. Fig. 2, 3,5). And soin thecaseof Hungary totalassegrowthcameto 48%(including
buildings,machinesandequipmen®7%),andin the caseof the CzechRepubic 32% (and4%
respectively) Thelow increasen thevalueof thefi b u i | ndachingsande qui p gnaupt 0
in the CzechRepublicis a result of the large scaleof farm building rentalin this country,
whereas=ADN dataonly includesassetsconstitutingthe propertyof the farm. In Romania,
betweer2008and2013,thetotal valueof assetsaswell asbuildings,machinesandequipment
decreasednly slightly. In this case,the small level of grossinvestmentexpensesmade

it impossibleto expandthe production potential.

2 Totalannualaveragesupportfor aFADN farmunderruraldevelopmenprogramme20072013wasEUR 22 591
in the CzechRepublic,EUR 3509in Hungary,EUR 1 342in Polandandonly EUR 126in Romania.
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Fig. 4. Grossinvestmentassetalueandtotal liabilities dynamicsin Polandfor 20052015
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Fig. 5. Grossinvestmentassetwalueandtotal liabilities dynamicsn Romaniafor 20072015
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Analysis of the data concerningassetsalso makesit possibleto conclude that,
in comparisorwith thedynamicsof investmenexpenseshechangesn theirvalueweremore
stable(the annualfluctuationamplitudeusuallyamountedo anythingfrom severalto around
adozenpercent).This meanghatwith ahighincreaseor decreasén investmenexpenseshe
valueof assetsloesnotchangeapidly. In orderto executeagriculturalproductionit is essential
to guarante¢heappropriateotential regardlssof whetherwe makeaninvestmenin agiven
year or limit them. Moreover, a surgeof investmentin fixed assets(e.g. farm buildings)

increasesheassetsotonly in thegivenfiscal year,butalsoin thesubsequengears Figures2
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5 alsoshowthe chargein thelevel of farmliabilities, because¢he executionof investments,
alsowithin theprogrammes®f the CAP secondpillar, ofteninvolvesthe needto obtainexternal
funding.And so,in the caseof the CzechRepublicandPoland the valueof liabilitiesin 2013
was higher than in 2005 (by 27% and 37% respectively),which meansthat in thesetwo
countriesinvestmenexpensesverefinancedto arelativelylargeextentfrom externalcapital.
In Hungary afterinitial growth,thelevel of obligationstowardstheendof theperiodwaslower
by 12%,which may meana highershareof financingwith the farmsown funds.In Romania,
from 20072013, the decrease&ameto as muchas 70%, but in this caseit may resultfrom
alower scaleof investmen{cf. P. Avramia2013,pp.721-729.

Finally, a coupleof remarkson theyears20142015.This wasa transitionperiodi the
beginningof the20142020budgetperiod,andsoalsothe beginningof theimplementatiorof
newrural developmenprogrammesln the contextof investmenexpenseshe dataindicates
a decreaseén the CzechRepublicandin Polandin 2014and2015,andin Romaniain 2014
(in the CzechRepublicand Romaniacombinedwith a decreasen assetvaluein 2014).This
may signify exhaustiorof fundsfor investmentowardstheendof the previousbudgetoutlook
for 20072013 and/or delays in terms of objective preparation and implementation
of investmengctivitiesfor thecurrentoutlook. If we takeacloserlook atthenumbersncluded
in Table 8, a large decreasen investmentsubsidiescan actually be observedin the Czech
Republicin 20132014andin Romanian 20122013.In Polandtheaverageamouniof support
for farminvestmentsemainedatasimilarlevelafter2010,butin 2015aconsiderablelecrease
in thetotal supportwithin thesecondillar of CAP wasrecordedandasmentionedoefore the
remainingfunds may indirectly influencethe amountof investmentexpenses)Hungarywas
the only countryin which increasedunding for 2014 was plannel (both for investmentand

generallyfor the secondpillar), althougha yearlater. Theamountof subsidiesiropped.

Table8. Investmensubsidiesandtotal supportwithin the CAP secondpillar (in EUR) on averageper

oneFADN farmin theselected=U countries

CzechRepublic Hungary Poland Romania
5 0 _ 5 2 _ 5 2 _ 52 _
5 a2 33 a2 85 7 2 335 2 2 S35
2o o Z2o a Z2 o o Zo o
2004 641 8318 498 531 0 34
2005 1173 11573 665 1920 18 451
2006 1263 16898 268 1420 43 1261
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2007 1829 16581 690 2492 157 1176 30 30
2008 2202 22897 913 3295 240 1602 24 37
2009 3845 22747 1504 3552 182 1281 26 46
2010 4398 22959 809 3662 255 1451 6 58
2011 8598 28973 725 4356 254 1346 12 199
2012 5536 23670 463 3459 269 1216 2 191
2013 2979 20312 843 3746 279 1321 5 318
2014 2782 18455 1662 4568 294 1263 131 188
2015 5957 20844 994 2159 272 705 77 104

SourceFADN 2018.

Conclusionsand recommendations

The secondpillar of the CommonAgricultural Policy for 2007#2013wasundoubtedly
an important elementof supportfor rural areasin the countriesof EastCentral Europe.
Its significanceresultedfrom the needto improve agriculturés agrarianstructure,increase
thecompetitivenesef agriculturalproducerstransformtheemploymenstructureneedsn the
areaof infrastructuredevelopmentandfinally, the accomplishtasksrelatedto the protection
of thenaturalenvironmen{C z y U eandSk ifi 2012 [ 37-54]. Theaccumulateeffects
of the supportled to a considerablemprovementof the income situation of agricultural
producersandto structuralchangesat farm level [Wilkin 2016, pp. 120-124]. The creation
of rural developmenprogrammesriggeredthe multiplier effectof investmenexpensesixis
| activities, suchas fifarm modernisatioo or i i n ¢ Ineaddsede a | uneréasedhe scale
of investmentaindledto thegrowthof fixed assetsn the CzechRepublic,Hungary,andPoland.
Thanksto that, businessactivity resultsin improvedstandardoutput per farm andincreased
AWU. An increasein real output was also recordedin Poland.It was only in Romania,
on accountof the decidedlylowestlevel of subsidiesamongall the studiedcountries thatthe
investmentandfixed assetslecreasewithin theanalysegeriod,andstandarautputperfarm
increasedo thelowestextent.On the otherhand,the higherlevel of investmenin Polandand
the CzechRepublicresultedin an increasein thesecountries liabilities, which may have
consequencedsr their financialliquidity in subsequenperiods.

Agrarianstructureimprovedin all of the countriesunderstudyi the numberof farms
decreasedhanksto which anincreasen theiraveragesurfaceareawasrecordedandtheshare
of entitiessisedabove50 ha of AL increasedwhile the shareof entitiesbelow 10 ha of AL
decreasedlhelargestdecreas@é thenumberof farms,in absoluteandrelativeterms,occurred
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in Poland,and the structuralpensionprogramme as an elementof RDP axis I, may have
contributedto that. The processwvasthe slowestin Romania,whereno suchprogrammewas
launchedand where supportin the form of areasubsidiesossified small farm agriculture.
Maintainingalargenumberof smallfarmsmadeit possibleto limit unit labourinputs(AWU),
thanksto which the productivityindicesof this productionfactorimproved.In the remaining
threecountriestheincreasen theaveragdarm surfaceareaandthegrowthof productionscde
requireda higher use of labour force (AWU). Another common characteristicof the four
economiesvasthe decreasethterestin animalbreeding Farmerspreferredplant production,
partly supportedoy supplementarpaymentdn the CAP first pillar, andits secondpillar did
not include any specialprogrammedor the animal sector.Still, dueto the limitation of the
numberof producersherdconcentrationsncreasedalthoughthe distancebetweenHungary,
Poland,andRomaniaandthe EUGs leadinglivestockproducersn this respectremaindarge.
Takinginto accountpreviousexperiencethekeyissueis to keeparelativelyhigh level
of funding for the secondpillar of CAP for EU-12 countriesafter 2020.This will allow them
to continuealongthe pathof structuraltransformationsindstrengtherthe competitivenessf
the agricultural sectorin this region. As the growth of productionpotentialwill primarily
concernlargehouseholdshy investmenprogrammesit is importantto guaranteeppropriate
supporfprogrammesgor smallfarms,aswell asactivitiesrelatedto supportingentrepreneurship
in rural areasandfor the labourmarket(subsidiedor nonragriculturalactivities, professional

activation),supportfor theeducatiorsystemand increasingaccesso informationtechnologies.
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Abstract: Solarenergyis the fastestgrowing energysectorin the world, with growth ratesof 40-50% per year.
Solarenergycreateghe possibility of industrialuseof newtechnologiesmaterialsand structuresof solarcells,
modulesandpowerplants.Theaim of this paperis to presentenewableenergysourcesandtheir usein theEU in
theyears20042015.This paperanalyzegshe useof photovoltaic(PV) technologyin Europe,discussesvhatthis
technologyis, andtherateof its developmentAlso, alist of advancedcountrieghatareactivelyusingsolarenergy
is given. The biggestpart in renewableenergyis occupiedby biofuels and renewablewaste. Our analysis
confirmedthe highestincreasen the shareof electricityfrom renewablesourcesn grosselectrcity consumption
in theyears20042015in Estonia(2,416.7%)Belgium(805.9%)andthe UnitedKingdom(540%).Theconducted
analysisshowedthat Malta (1181.1%),the United Kingdom (685.8%)and Luxembourg(283.3%)achievecdthe
highestincreasesdn the shae of renewablesnergysourcesn heatingandcoolingin the years20042015.In the
sameperiod Portugal(2.8%), Latvia (21.9%) and Croatia (31.3%) achievedthe lowestincreasesn the share
of renewableenergysourcesn heatingand cooling. This paperfinds a reductionin excisetaxesstimulatesthe
demandor figreem energy Europearcountrieshaveachievedseryimpressiveaesultsin thedevelopmenof solar
energy.Theresultsare of greatinterestto investors,politiciansand othersinterestedn the developmentf PV
powerplants.

Keywords: solarenergy photovoltaicsconcentrategolarpower,alternativeenergy,capacity solarmarket

JEL: D40,N54,N74

Introduction
The theory of sustainabledevelopmenthas beenheavily researchedand is rapidly
developingandbecomingevermorepopularin thelastdecadeAll of thedevelopedtountries

of theworld haveexpressetheir desireto follow adirectiontowardssustainablelevelopment.
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Oneof the conceptof thistheoryfor nonrenewablenaturalresoucesis the maximum
slowdownin the rate of depletionof their reserveswith the prospecif replacingthemin the
futurewith otherunlimitedresourcesk-or example partialreplacemenof oil, gasor coalwith
alternativesourcesf energyi solar,wind, etc.[Sustainabl® e v e | o p20¥Lp.t114.

Renewablenergyis thefastesgrowingenergysectorin theworld. It includes:biofuels
andrenewablavasteshydropowerwind, solar,andgeothermaknergy.

Viewed by the main energy source,energy production has many industries,such
asnuclearcoal,hydropowergasandalternative which arebasecn theuseof nontraditional
renewableenergy sources.Alternative energy includes: wind energy, solar, geothermal,
biomassetc. If we compareall thesesectos basedon environmentalgconomic,and safety
criteria,we canconcludethatsolarenergyis the mostpromising[Udell, 1980,p. 88].

The solar energyindustry developsmethodsand resourcedor usingsolaremissions
or solar radiationto produceelectrccal, thermal and other types of energy.Scientistshave
estimatedhat utilising evena small percentagef the availablesolarenergywill be enough
to satisfythe needsof transporiandindustrynow andin thefuture.

Today, solar energyproduces4% of the electricity in the EU. In Italy, Greeceand
Germanythe solarshareexceeds%. In a pessimisticscenaricof developmentsolarenergy
will provide 10% of Europeanelectricity by 2030. It is also obviousthat it is extremely
importanthatmechanismsf stateregulationarecorrectlystructuredTheyallow theformation
of a market,creationof the appropriatgoroductioncapacity,andensurea long-termreduction
in the price of solarelectricity.

However,this industry hasa significantdisadvantageT he suris raysthat fall on the
earthts surfacedo not havea specificconcentrationpoint, which is why it needgo be captured
and convertedinto an energyform that could be usedmorereadily. Thereis alsoa problem
with theavailability of solarenerg atnightandon darkdays .But theseproblemscanbesolved.
Now the mainthingis to makethe costcompetitive[lonov, 2006,p. 82].

The aim of this paperis to presentrenewableenergysourcesandtheir usein the EU
in the years20042015. To achievethis goal, the authorsof the paperanalysedchanges
in renewableenergy,in particularbiofuelsandrenewablevasteshydropowerwind, solarand
geothermalenergy.Particularattentionhas beenfocusedon solar energy.Within the main
objective two specificobjectivesverepursuedil) to analysehechangsin shareof electricity
from renewablesourcesin gross electricity consumption,in heating and cooling, and

in transport;2) to find out whethera reductionin excisetaxesstimulatesdemandorfi gr e e n 0
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energy.The authorsof the paperuseddescriptive, tabularandgraphicmethodso analysethe

results.

RenewableEnergy Market Evolution in Europe

At the presentstageof developmentthereis a stronginterestof countriesin energy
securityand environmentaprotection.In the world, thereare more than 20 countrieswhich
have a shareof renewableenergy sourcesin their total energyusagethat exceeds20%.
Theseinclude Iceland,Norway, Scotland,Denmark,Germany,and others.Accordingto the
energystrategyadoptedin the EU, by 2020the EU countries mustachievea 20% reduction
in greenhous@asemissionsanincreaseo 20%in the shareof renewableenergyanda 20%
improvementin energy efficiency. By 2050, Germany plans to achieve a 60% share
of renewableenergyin the countryés total energybdanceand80%in electricitygeneration.

Renewableenergyis an effective way of addressingthe energy crisis. In terms
of installedcapacityamongEuropearcountriesn 2015,wind poweris in thelead.Takingthe
averageannualgrowthrateof wind powerplants(WPP)i 15%,andsolarphotovoltaicpower
stations(PV) 1 31%,by 2020theinstalledcapacitywill be:WPPT 845GW, PVi 867 GW.

Renewableenergyis a way to get new energythat canreplaceor supplemenenergy
needs.The shareof renewablesn gross inland energyconsumptionis diversein Europe.
The highestshareof renewablesn grossinland energyconsumptionn 2015wasin Sweden
(42.2%),Finland(31.6%)andLatvia (35.1%).Thelowestshareof renewables$n grossinland
energy consumptionin 2015 was found in Malta (2.6%), the Netherlands(4.7%) and
Luxembourg(4.9%).

The biggestshareof renewableenergyis occupiedby biofuels and renewablewaste.
Analysisof theinformationin tablel1 suggestshatthe biggestshareof biofuelsandrenewable
wastecanbeseenn Latvia(31.2%),Finland(26.7%)andSweden24.8%).Thesmallesishare
from biofuelsandrenewablevastewasobservedn 2015in Malta (1.0%),Cyprus(2.1%)and
Ireland(3.0%).

Tablel. Shareof renewablesn Grossinlandenergyconsumption2015(%)

Renewable Biofuelsand
Country renewable | Hydropower Wind Solar Geothermal
energy
wastes
EU-28 13.0 8.4 1.8 1.6 0.8 0.4
Belgium 6.7 5.2 0.1 0.9 0.5 0.0
Bulgaria 10.8 6.5 2.6 0.7 0.8 0.2
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Country Reer;]e;vrv;fle Brlgr]:g/\llzglned Hydropower Wind Solar Geothermal
wastes
SEE‘:;”C 10.1 0.1 0.4 0.1 0.5 0.0
Denmark 28.4 20.5 0.0 7.2 0.5 0.0
Germany 12.2 8.2 0.5 2.2 1.3 0.1
Estonia 14.5 13.5 0.0 1.0 0.0 0.0
Ireland 7.6 3.0 0.5 4.0 0.1 0.0
Greece 11.3 54 2.1 1.6 2.2 0.0
Spain 13.7 5.6 2.0 3.5 2.6 0.0
France 8.6 5.7 1.9 0.7 0.3 0.1
Croatia 23.0 15.5 6.4 0.8 0.2 0.1
Italy 16.8 8.6 25 0.8 14 35
Cyprus 55 21 0.0 0.8 3.5 0.1
Latvia 35.1 31.2 3.7 0.3 0.0 0.0
Lithuania 20.5 19.0 0.4 1.0 0.1 0.0
Luxembourg 4.9 4.2 0.2 0.2 0.3 0.0
Hungary 12.0 111 0.1 0.2 0.1 0.4
Malta 2.6 1.0 0.0 0.0 1.6 0.0
Netherlands 4.7 3.6 0.0 0.8 0.2 0.1
Austria 29.0 17.3 9.6 1.3 0.8 0.1
Poland 9.4 8.2 0.2 1.0 0.1 0.0
Portugal 21.5 12.6 3.2 4.3 0.6 0.8
Romania 18.4 115 4.4 1.9 0.5 0.1
Slovenia 16.1 9.9 5.0 0.0 0.5 0.7
Slovakia 9.6 7.2 2.0 0.0 0.3 0.0
Finland 31.6 26.7 4.3 0,6 0.0 0.0
Sweden 42.2 24.8 14.2 3.1 0.0 0.0
Ei”r:;ed‘i)m 7.7 5.3 0.3 18 0.4 0.0

Source:own elaboratioron the basisof renewableenergystatistics
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The authorsof the paperanalysedhe changesn shareof electricity from renewable
sourcesn grosselectricity consumptionlt is worth mentioningthat Cyprusand Malta had
no shareof electricity from renewablesourcesn grosselectricity consumptionn 2004, but
by 2015thesecountriegeachedhelevelsrespectivelyof 8.4%and4.2%.Thehighestincrease
in shareof electricity from renewablesourcesin grosselectricity consumptionin the years
20042015wasin Estonia(2416.7%),Belgium (805.9%)and the United Kingdom (540%).
The lowest increasein share of electricity from renewablesourcesin gross electricity
consumptiorin the years20042015wasobservedn Slovenia(11.6%),Austria (13.8%)and
Latvia (14.1%).

The highestincreasein shareof renewableenergysourcesin heatingand cooling
in 20042015 was observedin Malta (1,181.1%), the United Kingdom (685.8%) and
Luxembourg(283.3%).The lowestincreasan shareof renewablesnergysourcesn heating
and cooling was observedin 20042015 in Portugal (2.8%), Latvia (21.9%) and Croatia
(31.3%).

Finally, we analysedhe shareof renewablesnergysourcesn transportMalta, Cyprus
and Ireland did not userenewableenergysourcesn transport.The biggestincreasen share
of renewableenerg sourcesn transportin 20042015wasfoundin Luxembourg(6,400%),
Finland (2,100%)and Denmark(1,575%).The lowestincreaseof shareof renewablesnergy
sourcesvasfound20042015in Spain(70%),Latvia (85.7%)andEstonia(100%).

Table2. Changesn renewablesnergyin 20042015(%)

Share of electricity from Share of renewable
L ) : Share of renewableenergy
renewablesourcesin gross energysourcesin heating .
L . . sourcesin transport

Country electricity consumption and cooling

2004 2015 change | 2004 | 2015 | change| 2004 | 2015 | change
EU-28 14.3 28.8 97.2 10.2 18.6 82.4 1.4 6.7 378.6
Belgium 1.7 15.4 805.9 2.9 7.6 162.1 0.5 3.8 660.0
Bulgaria 9.1 19.1 109.9 14.1 28.6 102.8 0.9 6.5 622.2
Czech 3.6 141 | 2017 | 99 | 198 | 1000 | 15 | 65 | 3333
Republic
Denmark 23.8 51.3 115.5 20.6 39.5 91.7 0.4 6.7 1575.0
Germany 9.4 30.7 226.6 6.3 12.9 104.8 2.2 6.8 1600.0
Estonia 0.6 15.1 2416.7 33.2 49.6 49.4 0.2 0.4 100.0
Ireland 6.0 25.2 320.0 2.9 6.4 120.7 0.0 6.5 650.0
Greece 7.8 221 183.3 12.8 25.9 100.8 0.1 1.4 1300.0
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Share of electricity from Share of ren_ewable_ Shareof renewableenergy
renewablesourcesin gross energysourcesin heating sourcesin transport
Country electricity consumption and cooling
2004 2015 change | 2004 | 2015 | change| 2004 | 2015 | change
Spain 19.0 36.9 94.2 9.5 16.8 76.8 1.0 1.7 70.0
France 13.8 18.8 36.2 12.3 19.8 61.0 1.5 8.5 466.7
Croatia 355 45.4 27.9 294 38.6 31.3 1.0 3.5 250.0
Italy 16.1 335 108.1 5.7 19.2 236.8 1.2 6.4 433.3
Cyprus 0.0 84 - 9.3 225 141.9 0.0 25 250.0
Latvia 46.0 52.2 14.1 42.5 51.8 21.9 21 3.9 85.7
Lithuania 3.6 155 330.6 304 46.1 51.6 0.4 4.6 1050.0
Luxembourg 2.8 6.2 121.4 1.8 6.9 283.3 0.1 6.5 6400.0
Hungary 2.2 7.3 231.8 6.5 21.3 227.7 0.9 6.2 588.9
Malta 0.0 4.2 - 1.1 141 1181.8 0.0 4.7 470.0
Netherlands 4.4 111 152.3 2.2 55 150.0 0.5 5.3 960.0
Austria 61.8 70.3 13.8 20.1 32.0 59.2 4.5 114 153.3
Poland 2.2 134 509.1 10.2 14.3 40.2 14 6.4 357.1
Portugal 27.5 52.6 91.3 325 334 2.8 0.4 7.4 1750.0
Romania 25.0 43.2 72.8 17.6 25.9 47.2 1.5 55 266.7
Slovenia 29.3 32.7 11.6 184 34.1 85.3 0.9 2.2 144.4
Slovakia 154 22.7 47.7 51 10.8 111.8 1.4 8.5 507.1
Finland 26.7 325 21.7 395 52.8 33.7 1.0 22.0 2100.0
Sweden 51.2 65.8 28.5 46.7 68.6 46.9 5.3 24.0 352.8
Einr:;?j%m 3.5 224 540.0 0.7 55 685.8 0.3 4.4 1366.7

Source:own elaboratioron the basisof renewableenergystatistics

Solar PV technology

Currently,therearetwo popularwaysof convertingsolarenergy:photovoltaics(PV)

andconcentratedolarpower.But photovoltaictechnologyhasmuchwider usein thefield, for

severareasons.

Solar photovoltaic power is the most common source of electricity in the world

by numberof installationgGielenetal., 2016,p. 19]. As aresultof the declinein the costof
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PV panelsandrising efficiencyin solarcells[HonrubiaEscibancetal.,2015,p. 467],solarPV
accountedor 20%of all newpowergeneratiorcapacityin 2015[Gielenetal., 2016,p. 25].

Of course PV generations at a maximumin the daytime.Oneof the promisingareas
for the developmentof PV is the creationof selfcontainedphotovoltaicinstallationswith
a capacityof 2 to 3 kW with anareaof 20-30 m?, locatedon the roofs andfacadesof private
housesandgeneratingapproximately3,000kWh peryear.

Now, the mostimportanttaskof PV is to achievecostswherephotovoltaicelectricity
is equalin value,or evencheaperthan energyobtainedthrougha conventionalelectrically
conductivenetworkfrom powerplants[Teregulov,Abdrashitov,2017,p. 21].

Photovoltaiacellsaremadeof semiconductomaterials Whensunlightentershe cells,
it knockselectronsout from their atoms.The electronsgenerateelectricity when they pass
throughthecell.

The structureof the materialhastwo energybands,separatedy a forbiddenzone,
knownasanenergyor bandgap:thevalencebandandthe conductiorband.Thevalenceband
of a semiconductomaterial,for examplesilicon, is filled with electronsandits conducting
bandis empty.On the contrary,the conductionbandin a conductormaterialis partly filled.
A certainamountof energymustbereachedeforetheelectronis transferredrom thevalence
bandto the conductionband,which is equalto the bandgapenergyanddependon the type
of maerial. Consequentlypasedon the material used,PV technologyis subdividedinto
crystalline thin film, compoundsemiconductoandnanotechnologjHorubia-Escribanoetal.,
2017,p. 470].

Themostsolariseccontinentis Europe In Europe anaveragef about4% of electricity
demandcomesfrom solar power, and, in the most advancedsolar markets,is around8%.
No other region can boast such high solar shares[Solar Market Report & Membership
Directory,2016,p. 11].

In 2015 the Europeansolar marketsav significant growth. Demandgrew by 15%
comparedo the previousyear.In Europe,the basefor the demandfor solar power consists
mainly of threecountriesi UK, GermanyandFrance.Their marketsproduce75% of the solar
energy,which equalsé GW, in 2014 it wasalso 75%, but 5.3 GW (figurel) [Solar Market
Report& MembershigDirectory,2016,p. 17].

Italy waspreviouslya Europeareader.lt installedabout300 MW, thaits almost100
MW less than in 2014. In 2008, Spain was the world market leader. But the Spanish

Governments blocking the emerg@ace of the self-consumptiomrmarketwith a solartax and
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high penaltiesfor non-declaredprosumergSolar Market Report& MembershipDirectory,
2016,p. 25].

Fig. 1. Capacityadditionsandshareof main 3 Europearsolarmarketsin 2014and2015(%/MW)
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Source:SolarMarketReport& MembershipDirectory,2016

Twelve countriesin Europehave installed solar power capacitiesexceedingl GW
(figure 2). Thetotal Europearon-grid capacityis 92 GW. Germanys PV capacityremainsthe
largestin Europe,atabout40 GW. Italyé capacityis half thatatalmost19 GW.

Fig. 2. Europearcountrieswith total solarPV capacitiedargerthanl GW
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Source:SolarMarketReport& MembershipDirectory,2016

But in the UK, the amountof solar powerinstalledin 2016 decreasedby abouthalf
comparedwith the previousyear,whentherewasrecordgrowth. The fall occurredwhenthe

governmenseverelycutincentivesor householderso fit solarpanelsandclosedsubsidiesor
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large-scaleii s ofl @ m [WsoKddwide solar power growth leapsby 50% thanksto US and
China,2017,p. 16].

For today, there are severaldifferent policy schemesfor divided solar generation
in Europe. The Netherlandsis using netmeteringfor residentialbuildings. For example,
in Germanyand Austria selfconsumptiorschemesre appliedto residentialandcommercial
solarsystemsOthercountrieshaveintroducednetbilling schemessuchaslitaly andPortugal,
but still havelimited succes$SolarMarketReport&MembershipDirectory,2016,p. 22].

Tax stimulating for alternative energyin Europe

Globalinvestmentrendsindicatea possiblechangdn the structureof theentireglobal
energysystemin the comingdecadesowardsthe useof renewablesnergysources.The study
of the experienceof the leadingcountriesin the developmenbf alternativeenergymakes
it possibleto identify and adaptthe mosteffective mechanismsvhendevelopinginvestment
programmes®f federalandregionalimportanceor improving energyefficiency.In varioustax
systemsof Europearcountries,incentivemeasuregor investmentsn alternativeenergytake
specialforms andsizes,but are aimedat achievingthe sameeffecti to makehigh-risk and
long-terminvestmentsn energyobjectsmoreprofitable.

Accordingto expertdrom theUSG OakRidgeNationalLaboratory atenyear,federal,
industrialtax creditof 1.5 centsperkWh canreducethe averagdife cycle costof solarenergy
by about25%.SomeEuropearcountriesarecurrently usingthistypeof taxincentive.ln some
Europeancountriesa propertytax reductionis usedto stimulatethe developmentof solar
energy.Thisthatcaneliminateup to 100%o0f thetax on property,landandfixed assetsisedto
producesolarenergy[Clementet al., 2005]. Therefore reducingpropertytax canhelp create
atax parity betweenalternativeenergyandtraditionaltechnologiesinvestmentax incentives
arealsooftenappliedto small,client-orientedor servicecompanieshatarenot producers but
consumer®f energyandenergysavingtechnologieslt shouldbe notedthat someEuropean
countriesabolishedhe practiceof grantingproductiontax creditsbecauseét requiresconstant
monitoringof the productionactivitiesof companieandleadsto high administrativecosts.

Reductionsn excisedutiesallow consumerso avoidupto 100%o0f the salestax when
buying energyfrom renewablesourcesequipmenbr fuel. Thus,thereductionof excisetaxes
stimulatesthe demandfor figreer energy.SomeEuropeancountriesimposea tax on sales
of conventionaklectricity, butdo nottax the saleof energyproducedrom alternativesources.
Othersreduceexcisedutieson the saleof equipmentfor the productionof alternativeenergy.

A rarercases thereturnof a portion of the exciseduty. The consumercanfile anapplication
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for thereturnof all or partof the tax paid at the time of equipmentpurchaseTax benefitsfor

consumer®f energyefficienttechnologiesisedin Europeareshownin Tablel.

Table3. Measure®of taxincentivesfor the developmenbof alternativeconsumetorientedenergy

technologiesisedin someEuropearcountries

: . Czech
Country Austria Greece Spain Portugal France Republic
Sector Residential Re5|dent|gl, Re5|dent|_a : Residential | Residential Re5|dent|_al,
commercial | commercial commercial
T.y pe Of. 208 Taxcuts Credit Credit Credit Credit Taxcuts
incentive
Rate, % Upto25 Upto 75 10 Upto 30 15 Upto 100
Tefhhazo;?gles Solarenergy, Solarenergy,
subiectto the biomass Solarenergy biomass All All All
IS energy energy
stimulus

SourceTaxincentivesfor alternativeenergyin Europe,2012

As a resultof the integrateduse of tax incentivesfor alternativeenergy,as well as
anumberof othermeasure®sf statesupport(guaranteedariffs for the supplyof energyto the
grid), Europearcountrieshaveachievedvery impressiveresultsin the developmenof solar
energy[Ratner,2011,p. 43].

Despitethe fact thattax incentivemeasuresor alternativeenergyhaveproducedvery
significantresultsin a numberof countries ptherstategpreferto useotherincentivemeasures.
Thus,in Germanythe maininstrumentof statesupportfor alternativeenergyareguaranteed
tariffs for the supply of electricity from altermative sourcesto the grid. Dependingon the
location and sometechnicalconditions,the governmentaprogrammeReneschabeEnergy
SourcesAct guaranteea 20-yearsponsorshipariff from 9.20to 5.02 eurocentsperkWh for
generatorsinstalled earlier than 01.01.2010[Ayodele et al., 2016, p. 15]. Basedon the
legislativelevel, guaranteeso providea bonustariff for 20 yearsand mandatoryconnection
to thegrid allow investorsof offshoreprojectsto reducerisksandplantheir activitiesfor years

to come.

Investing in renewablesourcesof energy

In 2014,the shareof electricity receivedfrom renewablesnergysourceswvas 22.6%,
which is 3.5%higherthanin 2013[Renewables2015,p. 136]. Sucha steeprise wascreated
thanks to world trends and governmentbenefits for its production. Today, the largest

corporationsand financial institutions,in additionto profitability, shouldalso pay attention
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to environmentasustainabilityastheworld communityis increasinglyworriedaboutthe state
of the planet.Suchtechnologiesncludephotovoltaic,.e. CSPpanels.in monetaryterms,this
is almost$ 150 billion, with a total investmentof $ 270 billion alonein 2014 [Renewables,
2015, p. 136]. The leaderin the productionof electricity todayis Germany(photovoltaicand
CSP).Thereis a figreentariffo, which allows any businesgo produceelectricity, wherethe
stateis legally obligedto buy eachkilowatt of energyproducedThe availability of additional
tenderprogrammesand a systemof pure measuremenrdllows you to attractforeign capital.
In Europe,the leadersin the productionof electricity from renewableenergysourcesare
Germanytaly andSpain.To a greaterextent,theyarefinancedby suchfinancialinstitutions
asthe EuropearinvestmenBank (EIB). Theseinvestmentareinnovativedueto their novelty
and pursued goals, namely: promoting environmental sustainability, the efficiency
of production of electrical technologies,and promoting conpetitivenesswith producers
of fitraditionab electricity. The EIB offers more than 15 subsidyoptions, including loans,
partnershipsinvestmentsyariousfunds, initiatives, and researchsupport. Thereare several
programmeso be highlighted,namely:

- GEEREF(Global Energy Efficiency and RenewableEnergy Fund) 1 this fund
is investingin projecs that introduce alternativeenergy sourcesto developing
countries.

- JEREMIE (Joint EuropearResourcesor Micro to Medium Enterprises)s a fund
dedicatedo financingrenewablesnergyprojectsin Europefor smallandmedium
sisedbusinessesDuring the existenceof the fund, 1.2 billion euroswere placed
in 10 countriesto provide guaranteesfinancial instrumentsaswell asborrowed
funds.At thetime of thelastreport,the EIB providedloansof morethan3,2billion
eurosfor alternativeenergy,mostof which weredirectedto phaovoltaicandCSP
panelgNovikov, 2016 p. 315].

goncl usi ons
Thepaperasanalysedchangesn renewableenergy particularbiofuelsandrenewable

wasteshydropowerwind, solarandgeothermailn 2015.Then,renewableenergysourcesand
theirusein theEU in 20042015werepresentedLatvia (31.2%),Finland(26.7%)andSweden
(24.8%) are the countrieswith the biggestshareof biofuels and renewablewastein 2015.
The smallestshareof biofuelsandrenewablevastein the EU in 2015wasobservedn Malta
(1.0%),Cyprus(2.1%)andlreland(3.0%).
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The analysisconductedshowedthat the highestincreaseof shareof electricity from
renewablesourcesin grosselectricity consumptionin the years20042015 was in Estonia
(2,416.7%),Belgium (805.9%)and the United Kingdom (540%). Slovenia(11.6%), Austria
(13.8%)andLatvia (14.1%)werethe countrieswith thelowestincreasen shareof electricity
from renewablesourcesn grosselectricityconsumptiorin theyears20042015.

Solar energy is the most promising alternative energy based on environmetal,
economicand safetycriteria. The main problemof solar energyis the costof savingsolar
energygeneratedn the daytime, storingit for eveningpeak consumptionBattery systems,
which havea servicelife of threeto six years,areseveraltimesmore expensivehanthe solar
cellsthemselvesThecostof solargenerationywhichisfi u n r e g is hoacbnepdrabldo the
costof generatingelectricity in conventionalpower plantsthat canfreely generatet at any
time, if necessaryCurrently, the use of solar energyand expensivesolar battery systems
is economicallyjustified only for thoseregionsandfacilities wherethereis no otherpossibility
of connectingo theelectricitygrid.

SomeEuropearcountriesimposea tax on salesof conventionaklectricity, but do not
tax thesaleof energyproducedrom alternativesourcesandsomeof themarereducingexcise
dutieson the saleof equipmentfor the productionof alternativeenergy.For this reasonthe
reductionof excisetaxesstimulateghe demandor figreer energy.

However, we should not forget the following important factors that encouragethe
consideratiorof solarenergy:

1. Thecostof fossil fuelsis steadilyincreasingastheir reserveslecrease.

2. Reasonablstatepolicy makesthe useof solarpowerplantsmoreprofitable.

3. Progressloesnotstandstill. Theefficiencyof solarpowerplantsis increasingnew

technologiearebeingdevelopedn the generatiorandaccumulatiorof electricity.
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Abstract: The main goal of the article was to presentthe environmentalsustainablevalue (ESV) generated
by farmsin EU regions.We can considertwo points of view on this issue,either an ecoefficiency or eco
effectivenesapproachThe fundamentaproblem,namelythe environmentakustainabilityof farmsis different
dependingonthecriterionwe apply. Whenwe assumehe ecoefficiencycriterionandusetotal outputasaneffect
indicator, producersnaximiseit by adoptednput (polluting capital),but whenit comesto the ecoeffectiveness
criterion, thereis a differentpriority i not production,but the lowestpossiblestrainon the naturalenvironment
(environmentalsubsidiey 125 Europeanregions(excludingthe Canaries,Cyprus, Malta and Luxembourgi
outliers)wereanalysedn 2015,asthelastavailableyearin FADN. EstimatingEnvironmentaSustainablé/alue
with frontier benchmarkingvascarriedout.

Keywords: eccefficiency,ecoeffectivenesssustainablelevelopmentagriculture EU regions

JEL: Q01,Q56,J43,013

Introduction

Discussions on the sustainable developmentof agriculture, the methods and
measuremenndicators,evaluationand indicative values,etc. are nothingnew [Zegar 2012,
Kateset al 2005]. In the literature,theissueis mostoftenanalysedn its economicsocialand
environmentabspectsWhile the first two are not difficult to measureand evaluate(mostly
from the perspectiveof income,employmentgeducation) somedilemmasarisein the context

of environmentalsustainability. One of the major dilemmas,if not the most important,

! The article was written under a project funded by the National Science Centre in Poland (Grant
No 2017/25/B/HS4/00011).
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is whetherto generatehe highestproductioneffect on a farm, taking into consideratiorthe
meansised(e.g.fertilisers,plantprotectionproductsiandgaseemitted(e.g.greenhousgases)
during production,or to adopta consensusonsistingin the fact that the productsused
in agriculturalproductionareunfavourabldor the naturalenvironmentputsimultaneouslyhat
such actionsare somehowrationalisedthrough agrienvironmentalactivities, and therefore
the creationof environmentalpublic goods.Unfortunately,thereis no universallyaccepted
researchmethodologyand, interestingly, the eccefficiency approachis dominantin the

literature.

Eco-efficiency versusecceffectivenesg literature review

Theterm i e®d f i c appeaaredinothe 1990s as a practical tool to measure

sustainability It wasintroducedby the World BusinesCouncilfor SustainableDevelopment
[WBCSD, 2000] to identify a managemenphilosophy aimed at encouragingbusinesses
to searctor environmentaimprovementshatyield paralleleconomidenefitsIn otherwords,
companiesreaskedto be moreenvironmentallyrespondile andmoreprofitable. The OECD
[1998] refersto ecoefficiency asthe efficiency with which ecologicalresourcesre usedto
meethumanneedswhich canbemeasuredstheratio of anoutputdivided by aninput, where
the outputis expressedy the value of productsand servicesproducedby a firm, sectoror
economyasawhole,andtheinputis thesumof environmentapressuregeneratedy thefirm,
thesectoror theeconomy.Thereforeanoutputincreasefor agivenlevel of inputs,or aninput
decrase,for a given level of outputs,leadsto animprovementin ecoefficiency. However,
a changein ecoefficiency doesnot necessarilyreflect a correspondingchangein terms
of overall sustainability, since what this ratio measuresis only the relative level
of environmentapressuren relationto the volumeof economicactivity, while sustainability
is morerelatedto absolutdevelsof environmentapressurgBonfiglio etal. 2017].

Thus, the above approachis somewhatcontradictoryto the idea of ervironmental
sustainability,which should take into considerationthe actual environmentaleffect (eco
effectivenegan farms.In addition,the commonagriculturalpolicy is evolvingand,nextto its
originalassumptionselatedto theassurancef quantiaitiveandqualitativefood safety support
for agriculturalincomesetc.,setsgoalsrelatedto respecfor the environmenbr the creationof
public goods,in particularenvironmentabnes.Thereforejt is interestingto what degreethe
supportfor agriaulture,from variousCAP programmesnationalandregionalpolicies,affects
the increasan ecoefficiency of farms,andto what extentit affectstheir ecoeffectiveness
At this pointacertainconflict betweerecoeffectivenessindecc-efficiencymight beexpected,
astheprogrammesupportingagriculturesurelyincludesuchthathaveastrongimpactonecc
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efficiency issues,but also such wherein ecoeffectivenesswill be dominant. This conflict
impedeghe sustainablelevelopmenof agriculture. Theresultsof the plannedresearchthen,
will contribute significantly to the discussionregardingthe future of the EUG common
agriculturalpolicy after2020,butalsothe nationalandregionalagriculturalandenvironmental
policiesin the contextof its evolution. It is not certainto what extentthe hitherto funding
of agriculturefacilitatestheimplementatiorof gods regardingts sustainablelevelopmentand
to whatextentit consolidatesinindustrialmodelof productionwhereissuesof efficiencywill

beof keyimportance.

Methodology for measuringecoefficiency and ecoeffectiveness

Estimating Environmental Sugainable Value with frontier benchmarking (ESV,
author$ original methodology)was carried out using two approachesl) ecoefficiency as
a tradeoff of productivity versusenvironment,and 2) ecoeffectivenessas an ecological
approacho environmentapublic goodsversuspolluting capital.

EnvironmentalSustainableValue (ESV) is a valueoriented method, developedas
a meansof measuringagriculturalecoefficiency at microeconomidevel (e.g an agricultural
farm). This enablesa syntheticassessmertf a farmé contributionto farming sustainability,
taking into accountthe efficiency resultingfrom using economic,social and environmental
resourcesn comparisorto the opportunitycost[Figge andHahn2005,llige etal., 2008,Van
Passeektal., 2007].

The calculation formula for determiningthe ESV of farms in the regions needs
to indicatea benchmarkfarm. The authos proposalis to calculatebenchmarkindicatorsyb,
rb usinga frontier approachaccordingto the DEA method.In the literature,the useof DEA
techniquego measureecoefficiencyin differentsectorsaswell asfor the assessmertf the
environmentaperformanceof farmsandthe agriculturalsector,is widely known [Gadanakis
et al., 2015]. Converselythereareonly a few studieswhich estimateeccefficiency at farm
level usingthe DEA approactPicazeTadeoet al. 2011;G- mezLim- n etal., 2012;Picaze
Tadeoetal., 2012;Berreetal. 2015;Gadanaki®tal. 2015;P @z Urdialesetal.,2016].DEA
is a linearprogramming(LP) methodologythat, startingfrom dataon inputs and outputsof

a sampleof decisionmaking units (DMUSs), allows the constructionof a piecewise linear
surfaceover the data points. This frontier surfaceis constructedthrough the solution of
asequencef LP problemsonefor eachDMU. Thedistancebetweerthe observediatapoint
andthefrontier measuresherelativeinefficiencyor ineffectivenes®f eachDMU. Within the
DEA approachseveralmodelshavebeendevelopedsincethe pioneerwork of Charneset al.
[1978]. First of all, DEA canbe eitherinput or outputoriented.In the first case,the DEA
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methoddefinesafrontier by searchingor themaximumpossiblereductionin inputusageyith
output held constant.While, in the secondcase,the DEA method seeksthe maximum
proportionalincreasan outputproduction,with input levelsheld fixed. Moreover,in relation
to returnsto scale,two approachexan be adopted:either constantor variable. The latter
encompassdsothincreasinganddecreasingeturnsto scale.

The calculationformula advocatedalsoin the studiesof Burja C. & Burja V. (2016)
lllge etal., (2008)wasusedto determingheenvironmentasustainablealueESV of thefarms

in regions:
S T A R AT
OYw — | — T
(o l 1 W

ESV is the sustainablevalue afferentto a farm from regioni; rij andrbj representhe
resourcevalue(polluting capitalasinputindicator)of typej andregionl of theanalysedarm,
i.e. of the farm consideredisreferencesystem;yj andybj arethe returnof resourcegeffects
indicators)of theanalysedandbenchmarkarm;i= 1..nis theregionandj=1...mis the type of
analysedesource.

The advantageassociatedvith the useof DEA in measuringeco-efficiency or eco
effectivenesgor ESV indicatoris the identificationof a setof optimal weightsfor inputs (r)
determinedatfarmlevel which maximisethe eco-efficiencyor ecoeffectivenesscorerelative
to the otherfarmsin the sample.The optimising formula usedto identify benchmarkunits is

orientatedasfollows, for ecoefficiency:

W

adouw Y'Y B 3
andfor ecoeffectivenesgdueto constantesource®f public goods):

W
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where OUT meansoutputindicator, INP input indicator, y; indicates as above,outputj of
afarmi, rj thevalueof polluting capitalasinputindicator,andk=1..n is thetype of analysed
output.

In thefirst approach{ecoefficiencyasatradeoff: productivty versusenvironmentve
usethe following variables:the input indicator will be polluting capitals(crop protection,
fertilisers,energy,nonwood area,stockingdensity)and as an effectindicatori total output,

total outputcropsandtotal outputlivestockqthreeseparatenodels).ln the secondecological
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approach(environmentalpublic goodsversuspolluting capital) we will usethe subsequent
variablestheinputindicatorwill be polluting capitals(asabove)andasthe effectindicatori
environnental subsidies 125 Europearnregions(excludingthe Canaries Cyprus,Malta and
Luxembourg outliers)wereanalysedn 2015,asthelastavailableyearin FADN, becauseve

aretreatingthis asapilot study,focusingfirst of all onthe methodology.

Results

Basedon the analysesarriedout, two rankingsof EU regionsweremade classifying
them according to the ecoefficiency and ecoeffectivenessof the agricultural activity
conductedhere.It wasobservedhatthe mostintensiveEuropearagricultue (Dutch, Danish,
German,French)enjoysthe highestdegreeof environmentalkustainabilityaccordingto the
ecoefficiency approach wherethe effect is the total output value. A high positionin this
rankingmeangthat agriculturalproducerdrom theseregionsachieverelatively the bestratio
of theabovementionedotal outputto the polluting capitalinputused.To putit differently, the
productivity of the polluting capital (fertilisers, plant protection products, energy, etc.)
is relativelythe highestin the caseof farmsfrom this groupof EU regions(cf. Table1, 3). At
the bottomof the ranking,thereis the agricultureof certainGermanregions,Slovakia,Czech
Republic,Estonia Scotland andindividual Romaniaror Bulgarianregions which are theleast
efficient in termsof ecoproductivity. Table 1 alsoshowsESV, expressedn euros,brought
in by farmsfrom individual EU regionsi for instancethe best(Dutch) farmsmakeasmuch
asca.EUR 173,0000f environmentakustainablezalue consderedfrom the point of view of
ecoefficiency.Ontheotherhand,in the caseof farmswhich arethe weakestccordingto this
criterion (e.g. ComunidadValenciana) the valueremainsat a relatively high, negativelevel
(ca.EUR-248,000) It cantherefae beassumedhatthevaluereflectsthelevel of inefficiency
in theuseof the polluting capitalinput relativeto the total outputachieved At the sametime,
the amountcandeterminethe value of environmentapublic goodswhich thesefarmsshould
deliver in orderto compensatéor the negativeeffectsof their activity.

Table3, illustratingthe averagevaluesof the analysedrariablesfor the bestandworst
ten EU regionsaccordingto this ranking, indicatesthat the averagevalue of animal output
in both groupsis comparablehowever,regionswith the highestenvironmentalsustainable
value (ESV) arecharacterisedby a relatively high index of stockdensity(twice ashigh asin
theregionswith thelowestESV). Thisis a curiousphenomenonyhich may provethatgreater
intensificationof productiondoesnot necessarilygo handin handwith higher profitability.
We aretouchinguponthe issueof the technologicatreadmill here,the essencef which is
a phenomenorconsistingin agricultural income not growing proportionally to increases
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in agriculturalproductivity.In orderto increaseagriculturalproductivity,farmershaveto keep
investingin newtechnologiesandincreaseahe scaleof production.This is morean affliction

of the agricultureof highly developedcountries,wheresubsidiesare largely usedto support
productim|[ Cz y U Starsskeivsk2016] Cropproductionis half aslargein theregionswith

the lowest ESV. This resultsin a higher use of plant protection productsand fertilisers,

disproportionatelyo the productionvalue,asthe valueof their useis aboutthreetimeshigher
than in the caseof farms from the regionswith the highestESV. The situationis similar
in termsof the energyintensity of productioni in the caseof the latter, it is twice aslow.

Therearefour timesfewernonwoodedareashereaswell.

Yet the highestenvironmentakustainabilityaccordingo theideaof ecoeffectiveness,
wheretheresultis theamountof environmentasubsidie®btainedcanbeobservedn thecase
of agriculturewhich canbe consideredasextensivelt canbefoundin the Finnish, Swedish,
andAustrianregions.Ontheoppositeside,we find farmsfrom regionswhich clearlyshowless
respectfor the environment,farming relatively more intensively,i.e. German,French,and
Slovakfarms(cf. Table 2). An analysisof the averageamountsof the variablesunderstudy
on ten farms with the highest and lowest ESV indicatesthat in the former, the sum
of environmentalsubsidiesobtainedis slightly higher. However, farms with a positive,
relatively high ESV accordingto the ecoeffectivenes<riterion are characterisedby clearly
lower useof fertilisers(eighttimeslower), plant protectionproducts(morethantwenty times
lower), andenergy(four timeslower). Stockdensityseemshot to be of muchsignificance yet
it shouldbe notedthatin the caseof thesefarms,therearefive timesfewernonwoodedareas.

It canbe saidthatthe philosophyof the operationof farmsachievirg a high ESV level
accordingto the ecoeffectivenes<riterion lies in the lowest possiblestrain on the natural
environmentwhich clearly doesnot go handin handwith the highestproductionresults,and
which can be observedin the group of farms with the highest ESV accordingto the
ecoefficiency criterion. Thus, we should ask ourselves the question of what level
of environmentakustainabilitywe are striving for within the frameworkof CAP principles.

Fromwhich farmsshouldwe expectanincreasedgupplyof public environmentafjoods?
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Tablel1. Top andbottomten environmentallysustainableegionsof the EU according

to ecoefficiency(benchmark thebestunit, DEA) (125EU regions,2015,in U )

Top ten Bottom ten
Region ESV Region ESV
TheNetherland¢NED)* 172937,5 SaarlandDEU) -28357,7,
Denmark(DEN) 91343,5| Estonia(EST) -33807,5
ProvenceAlpes-C e déAzur (FRA) 79004,8| SeverozapadefBGR) -36472,3
Bretagng(FRA) 77347,2| Centre(ROU) -40995,6
Vlaanderen(BEL) 75854,8| SachserAnhalt (DEU) -47630,7,
Champagnéirdenne(FRA) 56123,9| CzechRepublic(CZE) -87518,2
Paysdela Loire (FRA) 52674,9 MecklenburgvVorpommern(DEU) -88651,4
Aquitaine(FRA) 47821,1] Scotland(UKI) -97614,7,
Lombardia(ITA) 47336,4| Slovakia(SVK) -193744,0
LanguedoeRoussillon(FRA) 42297,3 ComunidadValenciangESP)** -248037,0

*bestregion,** worstregion

Source:own calculationbasedon FADN.

Table2. Top andbottomten environmentallysustainableegionsof the EU accordingto

ecoeffectivenesgbenchmark thebestunit, DEA) (125EU regions,2015,in 4 )

Top ten Bottom ten
Region ESV Region ESV
PohjoisSuomi(FIN)* 6221,5| Centre(FRA) -15814,8
Aosta(ITA) 4100,2| HauteNormandie(FRA) -16262,4
EtelaSuomi(FIN) 3808,4| I Ge-de-France(FRA) -18241,9
PohjanmagFIN) 2959,1| SachserfDEU) -18470,0
SisaSuomi(FIN) 2809,8| ThueringenDEU) -18755,2
Laninorra(SVE) 1739,6| Picardie(FRA) -18779,4
Skogsochmellanbygdsla(SVE) 1694,7| SachserAnhalt (DEU) -27081,6
Austria(OST) 1522,2| Slovakia(SVK) -28116,1
Cantabrig ESP) 1245,1| MecklenburgVorpommern(DEU) -42516,3
Alentejoe do Algarve (POR) 202,7| ComunidadValenciangeSP)** -76782,4

*bestregion,** worstregion

Source:own calculationbasedon FADN.
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Table3. Averagevaluesof theanalysedrariablesin agricultureof thetenbestandworstregionsof
theEU (benchmark thebestunit, DEA)

Eco-efficiency Eco-effectiveness
Variable
Top 10 Last 10 Top 10 Last 10
Total cropoutputl 136193,8 206087,4 - -
Totalanimaloutput( 115403,7 113793,2 - -
Environmentakubsidiesi - - 8509.2 7011,1
Fertilisers 9740,0 32734,3 5191,5 43809,2
Cropprotectiont 8614,8 23907,1 1686,5 34811,6
Energyu 12783,1 30304,9 9864,0 40786,5
Non-woodedareasha 61,0 257.4 62,4 305,7
StockdensityLU/ha 1,84 0,93 1,1 1,2
EnvironmentalSustainablé/alue U 74274,2 -89856,3 3040,7 -21916,3

Source:own calculationbasedon FADN.

Conclusions
Theaim of thearticle wasto presenthe environmentakustainablealuegeneratedy

farmsin EU regions.The approacho this issuediffered, dependingon whetherit wasbased
on ecoefficiency or eccoeffectivenessThe study resultsindicate a fundamentalproblem,
namely,the environmentakustainabilityof farmsis different dependingon the criterion we
apply. If we assumethe ecoefficiency criterion, it is the highestwhere the adoptedinput
(polluting capital) producegelatively the highesteffectin the form of the total output.When
it comesto the ecoeffectivenesscriterion, however, there is a different priority 7 not
production,but the lowestpossiblestrainon the naturalenvironmentwhich resultsfrom the
fact that the highestESV is achievedin regionswherethe ratio of environmentakubsidies
(output)to the polluting capital(input) is the best.This resultsfrom a certainrationalisatiorof
agricultural produceré behavioursi on the one hand, they use much less of the above
mentionedinput, yet at the sametime, they obtain slightly more environmentalsubsidies.
As observedabo\e, this doesnot go handin handwith the highestproductionresults,which
alsoindicatesa certaincontradictionin achievingenvironmentabhndeconomicsustainability.
This recognition is important for policy makerson the future of CAP after 2020, and
it is importantto reviewthe objectivesof CAP in the contextof understanding@nvironmental

sustainability and to consider which pathway 1 ecoceffectivenessor eccefficiency 1
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is appropriatefor providing society with environmentalpublic goods. This recognition
is importantfor EU policy makersin thelight of the future of CAP after 2020:the objectives
of CAP shouldbereviewedin thelight of anunderstandingf environmentasustainabilityand
which pathway i ecoceffectivenessor ecoefficiency 1 is appropriatefor the delivery

of environmentapublic goodsto society.
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Abstract: The main aim of the study is to recognisethe determinantsaffecting agriculturalincomein the

EU countries.The time scopein the analysisrefersto the period 20042013. The spatialrangeof the research
concernsagriculturalholdingsfrom EU countrieg25). Theevaluatiorhasbeenmadeusingthe aggregatedesults
within the agriculturalaccountingsystemof the EU& FADN (FarmAccountancyData Network). Comparative
studiedphenomenandpanelregressiomodelswere used.Amongthe mostimportantfactorsfor the formation

of the agriculturalincome,are the scaleof production,subsidiesunderthe commonagriculturalpolicy andthe

indicatorsreflectingtheimportanceof the busines®utlook andprice fluctuations.

Keywords:incomeof agriculturalholdings,the commonagriculturalpolicy, subsidies

JEL:Q12,Q18

Introduction

Incomesof agriculturalholdingsare amongthe mostimportanteconomiccategories
in agriculturebecausehey reflect the developmentpotential of this sector.However, it is
known that the agricultural sectorin the EU is developingin highly diversecircumstances.
This concernglimaticandenvironmentafactors,aswell asthedifferencesstemmingrom the
guantityandrelationsbetweerproductionfactors(labour,land, captal). Secondly agriculture
in EU countriesis one of the sectorscoveredby a high level of support,which in practice
is carriedout by the instrumentsof the CommonAgricultural Policy (CAP). Thanksto the
mechanisnof agriculturalpolicy, it waspossble in somehighly-developedountriesto solve
the problemof agriculturalvs. non-agriculturalincomeparity, andincomesin this first sector
were sometimesevenhigher[Cz y U e and KU § Y&KL.(. However,in a numberof the
so-called new EU member states, agricultural incomes are still significantly lower

in comparisorto earningdrom different source§BaerNawrocka,2013]
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It canbe statedthat agricultureis increasinglydependenbn externalfactors,that the
headof a farm hasno influenceover. This resultsin the increasingntegrationof the worldés
food markets|Rembezaand SeremakBulge, 2009] andin the caseof EU countries,in the
increasingmportanceof a stronginstitutionalfactor(CAP). Moreover,in recentyearswe had
to dealwith thebiggestEU enlargementin 2004),whenaccessiotedto 10 newmembeirstates,
andalsowith unprecedentetluctuationsin agriculturalpricesandthe global economiccrisis
that startedin 2008.0n the otherhand,thereis a needto searchfor the pathsof agricultural
income growths on the micro level. Therefore,the questionmay appearof the importance
of factorsinfluencingagriculturalincomein EU countries.Hence,the main aim of the study
is to recognisehe determinats affectingagriculturalincomein EU countriesusingdifferent
perspectives.

There are many studiesconcerningagriculturalincomein the literature. The Polish
studiesaredominatedoy researchelatedto dynamicsjevel, creationanddivision andincome
diversification [Zegar,2006; Wo S2000; CzyU e w s1R86;F | o r i a2®8]orytdk links
betweernincomesandCAP [Idczak2001] In the caseof foreignstudiesyesearchelatedto the
impact of direct paymentson income are widely representedSeverini and Tantari, 2013,
Agrosynergie,2011] These are recommendedfor their stabilising and liquid function.
Interestingresearchfrom the perspectiveof this issue wasincludedin the paperof Beckman
andSchimmelpfening2015).It indicateghatin agricutural holdingsin theUSA, incomesare
determinedy variablessuchasGDP,technologicathangesexchangeates pricesof products
soldandpurchasedby farmers,nterestrates,andpricesof agriculturalland. At the sametime,
thelastthreehavea negativeimpact.Theissueof determinantsf agriculturalholdingsincome
is importantin the contextof the anticipatedchangesn CAP in the EU after 2020, further

liberalisationof tradein agri-food in the WTO, aswell astheimpactof variousfactors.

Methodology of the research

Theevaluationof the determinant®f incomesof agriculturalholdingsin EU countries
hasbeenmadeusingthe aggregatedesultswithin the agriculturalaccountingsystemof the
EUG FADN (FarmAccountancyDataNetwork).In thefield of observatiorof thissystenthere
aremarketfarmswhich,in agivenregionor country,produceatleastd0%of thestandardralue
of production.Thetimescalen theanalysisefersto the period20042013,which resultsfrom
the availability of data.The spatialrangeof the researcltconcernsagriculturalholdingsfrom
EU countries(25), andsothosecountriesthathavebelongedo this groupsinceat least2004.
The studysamplewasdivided accordingto the so-calledfiolddo EU countries(15) and finewo
EU memberq10). Ontheonehand,in the EU15the commonagriculturalpolicy mechanisms
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havebeenworking for longer.On the otherhand,the resourceelationsandthe productivity
of productionfactorsin both groupsof countriesvary considerably.This resultsin serious
differencedn the environmenfor theeconomicdevelopmenof the sector.

To beginwith, we startwith acomparativestudyof thephenomenalrhanwe runapanel
analysisn two stepsFirstwe modelagriculturalincome(netvalueaddedoerhectaren FADN
asadependentariablé’) in nominalterms.As explanatoryariableswe considertotal output
(as a proxy for the intensificationof production),total workforce in AWU? (use of labour
factor), total subsidieq(institutional factor), grossinvestmentdrom the previousperiod and
EconomicSentimentindicatof asa proxy for the businesutlook factor. In the secondstep,
we recalculatehe modelsin realterms.To do this, we usedthefollowing procedure:

1. We deflatedthe raw datafrom FADN usingthe appropriateéndex of pricesfor each
countryandperiodtakenfrom the EconomicsAccountsfor Agriculture, Eurostat.For
total output,we usedthe agricultural outputpriceindex, for intermediateconsumption
we usedtheintermediateconsumptiompriceindex.For currentsubsidiesandbalanceof
current subsidiesand taxes we used the intermediate consumptionprice index.
We assumdnerethatcurrentpaymentsvithin CAP (mostlydecoupledprespentonthe
meansof productian. For depreciatiorandsubsidien investmentsye usedthe fixed
capital consumptiorpriceindexasgrossfixed capitalformationpriceindexeswverenot
availablefor thewhole groupof countries.

2. Wecomputedhevariablesve needagain.Netvalueaddeds calculatedas:total output
I total intermediate consumption+ balance of current subsidiesand taxes i
depreciation. Total subsidies are the sum of current subsidies and subsidies
oninvestments.

3. Datain FADN is expressedn Eurosusingdifferent exchangeratesfor eachyearfor
countrieswith currenciesotherthanthe Euro. We recalculateall the datausinga fixed
exchangerate from 2004. The exceptionis Slovakia, which joined the Euro zone
in 2009,sowe usethe exchangeatefor this year.

1 As we includein the modelthe total resource®f the labourfactor, aswell astotal output,it is betterto usenet
value addedthan net income, which is remunerationto the productionfactor that was owed to the family
of afarmer.It representsheincomefor afarmerandhis family.

2 AWU (Annual Work Unit) T i c or r ete thewoik performedby one personwho is occupiedon an
agriculturalholding on a full -time basis.Full-time meansthe minimum hoursrequiredby the relevantnational
provisionsgovening contractofe mp | o y[EwostatGlossaryaccessed0.04.2017].

3 TheEconomicSentimentndicator(ESI)fi iasompositéndicatormadeup of five sectorakonfidencendicators
with different weights: Industrial confidenceindicator, Services confidenceindicator, Consumerconfidence
indicator, Construction confidence indicator Retail trade confidence indicator. Confidence indicators are
arithmetic meansof seasonallyadjustedbalancesof answersto a selectionof questionsclosely relatedto the
referencevariablethey are supposedo track (e.g.industrialproductionfor the industrialconfidencei ndi cat or ) 0
[EurostatProdict Datasetaccesse0.04.2017]

67



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

Whenthe panelmodelis takeninto considerationit is possibleto usea simplepooled
OLS model(this meansthat differencesbetweencountriesare not significant),a modelwith
fixed effects(FE) or randomeffects(RE). The equationfor the fixed modeltakestheform (1)

(1) yi= bot Xxitho+ &

Theequationfor the fixed modeltakestheform (2)

(2)  yi=xiho+ F &
where:b- the vectorof structuralparameterexpressinghe effect of the explanatoryariable
xit, U1 individual time-fixed effect,&ti netrandomerror.

In turn, in therandoneffectmodel,we assumehattheindividual effectU is arandomvariable
andwe do not estimatdts value[Kufel, 2007. The equations thereforeasfollows:

(3)  Vyi=2 +itBO+vi

Wherevi is the sumfor theindividual randomparametef iand&;). In our modelling,
we choosdogarithmicform, asit wasthe mostappropriate.

In the caseof rejection of the hypothesisof applicability of the OLS model (based
on the BreuschPagantest), we computedpanelmodelswith fixed (FE) and random(RE)
effects.The evaluationof which of thesemodels(FE or RE) wasmoreappropriatevasmade
basedon the Hausmartest[Hausmanand Taylor, 198]]. In eachcase the multicollinearity
of the variableswas evaluatedbasedon Variance Inflation Factors(VIFs). Variablesnot
exceeding/IF=10 wereretainedn themodel[ChatterjeeandHadi 2004 .

Findings

According to the accounting system of the Farm Accountancy Data Network,
agriculturalincomesper farm haveincreasedetweenthe years2004 and 2013 in nominal
termg. Only in four countrieshasa declinebeennoted,while in the remaining21, incomes
haveincreased(fig.1). The averageincreaseamountedto 79%. This resultedmainly from
anincreasan the scaleof productionandpricesof agriculturalproducts(fig. 2). Agricultural
incomesare very unstable.The researchndicates[Hill andBradley201] thatin the years
20122014circa55% of largeand38% of smallfarmsexperiencedncomechangeexcesding
30% of the averagancomefrom pastthreeyears.Theincomesof agriculturalholdingsfrom
thenewmembeistatesveregrowing,butin comparisorio farmsfrom thefioldo memberstates,

theyremainedat alower level. This wasrelatedto thelower scak of production(thefarmsare

4 Referenceo thesetwoyearsesult from the limits of observationfor the timescde of the studies.Moreover,
in theseyearsye weredealingwith a favourablebusines®utlookin agriculture.
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usuallysmaller,bothin termsof economicsizeandutilisedagriculturalarea) technicaldevices

andthelevel of subsidies.

Fig. 1. Level of income(in EURQO)in EU countrieg(25) in 2004and2013
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Source:own calculationdbasedon FADN database.

It is widely known thateconomiceffectsin agriculturedependon weatherconditions.
Combinedwith low elasticity of agricultural production,this leadsto the greatervolatility
of pricesthanproduction.Thus,the sectots reactiongo changesn economicconditionstake
placemainly via the volatility of pricesof agriculturalproducts,andthis is one of the main
determnantsof incomegs[Grzelak,2016] In the years20042012,we weredealingwith high
volatility in agricultural commodity prices on food markets in the world (fig. 2).
Simultaneouslycyclically repeatediuctuationsaroundthe trendline wereobservedin total,
duringthis period,we couldobserveanupwardtrendwhenit comego agriculturalcommaity
prices,especiallyfor cereals(wheat).Up till 2008, pricesof agriculturalproductsincreased.
Then,whentheeconomicrisisstartedn 2009,therewasarapiddecline.ln theperiodof 2009
2011 ,asignificantgrowthcouldbeobservedbutin thefollowing threeyearstherewasanother
decline in agricultural prices. This situation determinedthe generaleconomicconditions
in agriculture Suchsignificantfluctuationsin agriculturalproductpricesresultedrom, among
otherscropfailures,market speculationgrowingdemandor food, aswell asdemandor plant

productsusedfor nonfood purposes.
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Fig. 2. The FAO indexof agriculturalcommoditypricesin theyears20042014
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Pricefluctuationshavebecomeone of the majorrisksin the agriculturalsector.Risk
managemeris now amongthe mostimportantchallengegacingtheagriculturalsectof Jerzak
200§. It hasbeenstatedthat pricesof agriculturalproductsreactstrongl to changesn the
global businesutlook, andon the otherhand,the processesf changein thesepricesaffect
agriculturalincomée. This is especiallytrue in the caseof the price of wheatand oilseeds.
The pricesof theseproductsreactmoreflexibly to changesn the supplydemandelationship,
which meanghattheycanquickly makeup for declineg Kavallarietal. 2011]

It is true that prices are amongthe most important factors shapingincome levels
[Cz y Ue and Mdjchrzak 2015. Additionally, prices influence the processof outflow
of economic surplus from agriculture. However, from the microeconomic perspective,
the farmerappearsn the marketasa pricetaker. Pricesarethereforean exogenouwvariable
in farmmanagemenf simplequestiorariseswhatarethepathsof agriculturalincomegrowth
undertheseconditions?Themainaimof CAPisto maintainafair standaraf living for farmers,
sothesubsidiesvithin CAP shouldincreasencomesit is not clear,howeverwhattheimpact
of increasingutput,investmentandthelabourfactorhasonincomechangesTo answelthese
guestionswe constructedhe modelsfor agriculturalincome per hectarein nominal terms
(tablel) aswell asin realterms(table2) in orderto cgpturethe effect of price andexchange
ratechangegseedetailsin methodologysection).

5 Thecorrelationcoefficientbetweerthe priceindexof agriculturalcommoditiesFAO andincomeof agricultural
holdingsof the EU (25) amountel to 0.74.
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The resultsof the panelmodelsof agriculturalincomein nominalterms(logarithmic
models)are presentedn table 1. BeckKatz standarderrors were usedto deal with both
autocorrelatiorandheteroscedasticitywherepossible.

Tablel. Thedeterminant®f agriculturalincome(netvalueaddedperhectarenominalterms)in EU

countrieg(20042013)
. EU14? (Fixed effect) EU9® (Fixed effect)
Variable N=126 N= 77
-1.99** -4.701**

Constant (0.79) (1.44)
Total workforcein AWU/ha 0'(%9;0) -
Totaloutput/ha O'(%7g 6) O(g ?LQY)
Total subsidies/ha O(SA(')%) 0'(%8120)

. -0.115%* 0.080
Lag grossinvestment/ha (0.03) (0.06)

. . . 0.461*+* 0.873**
Economicsentimenindicator(ESI) (0.07) (0.19)
Explanatoroower Within R2=0.73 Within R2=0.51

P w LSDV R?=0.98 LSDV R2=0.98
Dornik-Hansenrtestfor normality (p value) 0.03 0.64
Hausmartest(p value) 0.05 0.003

ko * denote®9%, 95%,90% statisttal significance respectively.

Standarddeviationvaluesin parenthesis.

afor Irelandtherewasno datafor economicsentimenindicator

b without Slovakia(outlier)

¢ Hausmafstestresultsdo notgive unambiguousesults We choosehefixed effectin orderto comparewith the
EU9 model.

Source:Own calculationsbasedon FADN database.

The impactof the labourfactor on agriculturalincome (both nominalandreal terms)
turnedout to be statisticallyinsignificantin the EU9 countries.This canbe explanedby the
phenomenomf hiddenunemploymentn rural areasLabourresourcesn agriculturein these
countriesaretoo large comparedo needs.This resultsin the fact that the increasinghe use
of this factor doesnot translateinto higherincomes.In the EU15 countries,increasinguse
of labourresultedin higherincomes,but the marginal effectis not very strong,and (when
it comesto realterms)declinesfrom 0.497to 0.205.

Interestingconclusionsarerelatedto theinfluenceof total outputonincomesRegressor
valuesindicatethat the marginaleffect of increasingoutput(or land productivity, aswe use
production value per unit of land) is relatively strong and statisticly significant, both
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in nominalandrealterms.This is in line with the resultsof otherstudieswhich pointedto a
stronglink betweenincomegrowth and production[BaerNawrocka2013, SzubaandPoczta
2013] However,it shouldbe noticedthatin nomiral termsthe impactof outputon incomes

is substantiallyhigherin EU15countrieswhereasn realtermsthis situationchanges.

Table2. Determinant®of agriculturalincome(netvalueaddedperhectarerealtems)in EU countries

(20042013)
Variable EU15 (Random effect) EU9® (Fixed effect)
N=133 N=77
-0.518 -3.145*
Constant (0.57) (1.30)
. 0.205***
Total workforcein AWU/ha (0.048) -
0.837*** 1.25%**
Total output/ha (0.051) (0.17)
- 0.218*** 0.16*
Total subsidies/ha (0.054) (0.08)
Lag grossinvestment/ha 01127 -0.08"
99 (0.02) (0.04)
Within R?=0.47
2—
Explanatorypower R“=0.76 LSDV R2=0.98
Varianceé Betweerr 0.011 )
Within= 0.007
Meanthetd 0.75 -
Dornik-Hansertestfor normality (p value) 0.76 0.19
Hausmartest(p value) 0.079 0.009

rxxkxkx denoteD9%, 95%, 90% statistcal significance respectively.
Standarddeviationvaluesin parenthesis.

aonly for randomeffectmodel

b without Slovakia(outlier)

Source:Own calculationsbasedon FADN database.

In the EU15 countriesthe marginaleffect of outputis only slightly smaller,whereas
in theEU9it is substantiallyhigher.This meanghatprice mechanismsn agriculturalmarkets
in the EU9 are lessfavourablefrom the farmer® point of view. Farmersin thesecountries,
if they want to increasetheir income, mustincreasereal productivity. Farmersin the EU9
cannotexpectincome growth only throughfavourableprice relationshipsto the extentthat
farmersin theEU15can.Ontheotherhand,theeffortsto increaseeal productivityin thenew
memberstatesbring relatively large benefitsin the form of increasingrealincome.In other
words, intensificationstrategyis relatively more effectivein thesecountries[C z y U eand k i

Kryszak201§g.
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Agricultural incomesin the EU9 are also less resistantto economicfluctuations.
In nominalterms,the generaleconomicsituation(measuredy ESI) wasthe mostimportant
factor that shapingincomesin the EU9. This may indicatethat the agriculturalsectorin so-
callednewEU membeistatess highly unstableandis particularlysensitiveto cyclical changes.
As we notedbefore,agriculturalpricesare pro-cyclical. The level of horizontaland vertical
integrationin agriculturein the EU9 countriesis low, and farmers do not have enough
bargainingpower,which makesthis sectormoredependenbn the economicclimate.

It is not surprisingthatin both groupsof countriesa significantimpactof paymenton
incomescanbenoticed.In realterms,its impactis slightly smaller,andthedifferenceetween
EU15andEU9 countriesarenotsubstantia(tab.2). Theinterestinghingis thattheinvestment
from the previousperiodhasa negativesign,andin EU9 countries(nominalterm)it waseven
insignificant. As the impactwas negative,so investmentspendingdid not translateinto the

expectechigherincomes Perhapghe positiveeffectsof investmenwill beseenin lateryears.

Conclusions

The income situation of agricultural holdingsin the EU (25) is highly varied, and
dependgprimarily on naturalfactors,changesn the scaleof production,the level of support
andeconomicenvironmenfactors,includingthe pricesof agriculturalproducts.The existing,
expandedsystemof support,while stabilisingincome levels, doesii eliminate significant
variability. In the caseof holdingsfrom someEU countries,eg. Denmark,Ireland, Sweden,
Finlandor the CzechRepublic,the level of subsidiesvashigherthanincomesin mostof the
analysedyears.Amongfactorsthatareimportantfor the formationof the agriculturalincome
can be listed the scaleof production,subsidiesunder CAP and the generalsituationin the
macroeconomienvironmenthataffectsagriculturalprices. Therole of grossinvestmentand
labourfactorwassmaller,andin somespecificationevenstatisticallyinsignificant.In thecase
of thefirst of those,it maybedueto therelatively high capitatintensityof productionandthe
associatedostsof depreciatiorthatconsumea significantproportionof theinvestmentOnthe
other hand, the minor importanceof the employmentfactor can be identified, taking into
considerationthe diversification of economicactivity in rural areas,which allows for the
optimisationof useof thisresourcedependingpn economiaconditions.Increasen production
remainsthe mostimportantfactorin incomecreation however this wasespeciallynoticeable
in the socalled i n e ®wld memberstates.This indicatesthat intensification strategymay
bestill appropriatan thesecountries.n addition,whenanalyzingthe differencesbetweerthe
nominalandrealincomeapproachpnecanconcludethat EU farms(15) benefitmore (in an
incomesensejrom theeffectsof rising agriculturalprices.This canresultfrom moreadvanced
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vertical and horizontal integration processesas well as higher levels of supportof CAP
instrumentsOn the otherhand,farmsin the new memberstatesaremoresensitiveto business
outlook fluctuations. Systemsof supportwill be still needed,but their main goals and
mechanismshouldbereconsideredomewhatn orderto helpfarmerswith risk management.
As differentiationsin the conditionsfor agricultural productionare often demonstratecn

aregionalscale researchatthis level canbeafruitful line for furtherresearch.
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Abstract: The purposeof this article is to answerthe questionhow individual EuropearnJnion countriesdiffer

from Polandwith regardto the amountof householdwastedisposedof per capita. Two factorsaffecting the
variablehavebeenanalysedn the paper:1) the amountof householdefusegenerategerinhabitantand?2) the
partof wastedestinedor disposain thetotal quartity collectedfrom householdsThosetwo explanatoryariables
aredirectly proportionalto the responsevariable.Thus,the smallerthe meanvolume of wasteproducedby one
persomandthelower the disposakate,the smallerthe quantityof wastedispose of percapitain a givencountry.
Causalanalysisenableausto answerthe questionof how the two factorsaffectthe variableconsiderednamely,
thedirectionandstrengthof their influence.Thelogarithmicmethodwasappliedto carry outthe causaknalysis.
Datafor 2010,2012,and2014havebeenusedfor calculations.

Keywords: householdvaste dispcsal,the EuropeariJnion, Poland

JEL: C65,Q53,Q56

Introduction

The Geconomicsof wastéis a field of environmentakconomicswhich is of growing
interest in theoretical analysesdealing with the design of optimal policy packages.
Theincreasingscarcityof naturalresourcesand the consequenthangesn policy i focused
first onreducingwasteproduction andthenon decreasinghe proportionof refusedestinedor
disposalto refusedestinedfor recoveryi havealsogenerateda needfor empirical analyses
providing evidenceon the effectivenes®f taxationandincentives,the relevanceof specific
regionalfeaturesandthe impactof a comprehensiveetof sociceconomicdrivers[DAmato
etal., 2013]. Suchsustainabilitydriversi in a grosssimplificationi areasfollows [Kramer,
2012,p. 18]:

- Consumerdemandfor sustainableproducts and services:Peopletodayaremaking
purchasesot only asconsumersbut alsoasresponsiblevorld citizens.By rejecting
theindiscriminateconsumptiorpatternof thepastandbecomingmoreselectivan their
choices,they are signalling a shift in consume attitudesand behavioursthat may

significantlyaffectbusinesgrofitability andgrowth.
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- Stakeholder influence: Globalisationand technologygive customersand citizens
apowerfulvoice.Businesseandpublic sectororganisationseedto extendtheir reach
to a new breedof stakeholderghat includesnongovernmentorganisationsmedia,
academicendthecommunityatlarge.

- Resourcedepletion: Economicgrowth in developingmarkets,combinedwith high
consumptionn Westerneconomieshasdepletedhatura resources.

- EmployeeengagementEmployee§commitmentandenthusiasnfior sustainabilityare
shapingthe way of working and living. As the sustainability mandateexpands,
organisationgommittedto socialandenvironmentaproblemsarelikely to attractthe
toptalent.

- Capital market scrutiny: Investors now look at sustainability performancewhen
evaluatinga companys potentialfor futurereturns.

- Regulatory requirements: Government and industry regulations are forcing
companiesn nearlyeveryindustryto takesustainabilityseriously.

Many studies have beenconductedaroundthe world to investigateand measurehe
effectof differentfactorson citizenbehaviouregardingvasteproduction[Kinnaman,2006].
ForinstancesocialawarenesfevisonandRead 2001],intrinsic motivation[Halvorsen 2004],
socialnorms|[Viscusi et al., 2011] andpeerpressurgShaw,2008] canall haveanimpacton
the effectivenes®f awastemanagemergystem.

Among the variablesfor demographidfactors,thereis a consensughat population
densityanddegreeof urbansationarepositively correlatedo solid wastegeneratiofGellynck
andVerhelst,2007;Mazzantiet al., 2008; Mazzantiand Zoboli, 2009; Mazzantiet al., 2009].
Karousakis[2006] notesthat, thoughurbanisations associatedvith higherlevels of refuse
generationit hasa negativempacton theamountof refusesentto disposal.

In consideringthe impact of socieeconomicvariables,some authorsfocus on the
relationshipbetweeneducationand householdvasteproduction.Intuition would suggesthat
beter educategeoplewould be morelikely to sorttheirwasteandhavea higherawarenessf
environmentaland health issues.Indeed, Podolsky and Spiegel [1998] and Fullerton and
Kinnaman[1999] estimatethat highereducationlevelstendto reduce respeawely, the total
amountof refuseproducedandthe amountsof nonseparatedefuse.Furthermore,Johnstone
andLabonng2004]find evidencethatthe numberof childrenin the populationhasa negative
andsignificanteffecton wastegeneration.

Two strategesfor managingolidwastearepreventiorandtreatmentWasteprevention

is themostdesirableform of controlbecausét poseshefewestrisksto humanhealthandthe
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environmentPreventionincludesreductionof refusegeneratedrFor example manufaturers
canuselesspackagingor userecycledmaterialsin their productsand packagingConsumers
canthrow awaylessfood, papershoppingbags,andotheritems[Resnik,2012,p. 150].

Generallyspeakingthe wasteproducedcanberecoveredr disposedf (seeFig. 1).

Fig. 1. Wastetreatment

WASTE TREATMENT

recovery operations disposal operations

composting incineration
recyeling or with energy landfill
fermentation recovery

incineration without
CNergy recovery

land treatment
and release
into water bodies

deposit onto
or into land

Source:own elaboration.

However it shouldbestronglyemphasisethatsolid wastedisposakanhaveanumber
of different,adversémpactson humanhealthandthe environmentSomeof the healthimpacts
includeexposureo infectiousdiseasesrom landfills and medicalwaste;exposureto disease
vectors suchasrats,flies,andmosquitoesgcontaminatiorof drinkingwater;gasdischargérom
landfills; air pollution from incineration;food and water contaminationfrom chemicalsthat
enterthe environment;and exposureto radiatian from radioactivewaste.Dependingon the
natureof thewasteproductandthelevel of exposuresolid wastedisposalkanincreasdherisk
of infectiousdiseasessuchas cholera;parasitessuchas malaria; varioustypesof cancer;
kidneydiseasepoisaing from heavymetals suchaslead,mercury,andcadmium;respiratory
ailmentscardiovasculaproblemsandsevereurns traumapor deathfrom theignition of gases
emittedfrom landfills. Environmentalimpactsinclude the destructionof habitatswhenland
is clearedto makeroom for wastedisposal,and loss or extinction of speciesdue to water
contaminatiorfrom landfills or hazardousvastesites|[Rodenbecletal., 2010].

Interestingly, Fullerton and Kinnaman[1995a, 1995b] describethe possibilitiesfor

substitutionbetweenwastedisposaland recycling as part of householdrefusemanagement.
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Theydevelopmodelswherehouseholdsnaximiseutility subjectto a budgetconstraintwhich
incorporatesa unit price for refusecollection. Thesemodelsunderpn a seriesof solid waste
disposabhndrecyclingdemandequationsvhichareveryhelpfulin understandinghebehaviour
of household$Abrate andFerraris,2013,p. 45].

Thereis nodoubtthatto managesomethingn theright way entailsfirst gettingto know
it in depth.Moreover,it is necessaryo quantifyit andto identify thefactorsaffectingit. Waste

learningis animportantelemeniof wastemanagement.

The dwvasterevolutionéin Poland

Sincel May 2004, Polandhasbeena memberof the EuropeanUnion. This fact has
forcedthe adjustmenbdf Polishlegislationto EU requirementsA numberof legalregulations
alignedwith internationalstandardshave beenintroducedin this country. The term dvaste
revolutiordis commonlyusedin Polandto describeinstitutional changesesultingfrom the
adjustmenbf domestidaw to the Europeartnion requirements.

In Poland,up to 2013, householdsdirectly contractedservice providersfor waste
collectionservices Due to insufficient policy enforcemenby the local authorities however,
manyhousehold$ailed to do so,which resultedn illegal wastedumpsor improperutilisation
of refusein householdg¢for examplewasteburning).In this way, somehouseholdsvereable
to avoid the costof wastemanagement.

The firms collecting municipal refusereceivedmoneydirectly from their customers,
i.e. owners of real properties, in exchangefor their services,and no money went
to municipalities. This createdsituationswhere different companiescollected waste from
household®n the samestreetmakingthe systeminefficient.

Wastecollectorsdid not haveanincentiveto investin infrastructureandthe cheapest
way of managingthe wastewasto sendit to landfill. In addition, as many landfills lacked
sufficient weighing equipment,serviceprovidersin somecasesunderreportedthe amounts
collected,in orderto reducdandfill fees[EEA, 2016,p. 14].

It shouldbe mentionedhatthefirst time reformwasattemptedn Polandwasin 2005,
ontheoccasiormf amendinghe law aboutmunicipalwastemanagementyut legislativework
was conductedin an atmosphereof a sharp dispute about the systends key assumptions
[Radecki,2012]. Thereweretwo maininterestgroups.One,represeted by the PolishWaste
ManagementChamber,incorporatingprivate enterpriseengagedn wastetransport,which
favouredleavingthe solutionsin force thatassumedaompetitionamongfirms, with no major
interferenceon the partof public authoritiesandno responsibilityfor reducingthe wastemass
stored.The othergroup,representetdy the NationalWasteManagemenChambeiassociating
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communal companiesinvolved in waste transport and management,which favoured
municipalities taking over all duties and full responsibilityin this field. Ultimately, the
Parliamenttook the side of the first lobby, thus postponingthe introductionof unavoidable
system¢ changeg K o §2816,pp, 97-98].

Vital reforms in this sector were constantly being put off, despitethe fact that
thesituationfrom yearto yearwasbecomingnoreandmoredramatic.Theimpulsegenerating
visible change# thesystemwasonly providedby EU legalnorms,andin practiceby sanctions
threatenind?olandfor thelack of specified measurale effectsin wastemanagement.

Thetime for the necessarynstitutionalchangesamein 2011and2012.1n the course
of legislative work, the two interestgroups clashedagain, but this time the solution was
different. It wasdecidedthat,giventheverylongdelayin attainingcorrectvaluesof municipal
wastemanagemenindicators,radical systemicchangesvererequired.Municipalities started
to beresponsibléor municipalwastemanagemeni heyalsobecameaesponsibléor achieving
properlevelsof recycling andreducingrefuseintendedfor storage Financialpenaltieswere
to be applied to municipalities not implementing national regulationsor for a lack of
compliancewith municipalwastetargets.

Sincetheintroductionof newsystemformal municipal wastemanagemertascovered
100%o0f generatedanunicipalwaste Propertyownersarerequiredto payafeewhichis defined
by themunicipality. Themunicipalcouncildetermineshis feeby way of aresolutionthatis an
actof locallaw[Rakoczy,2014,p. 62]. Municipalitiesmaybasehosefeeseitheronthenumber
of peopleperhouseholdtheareaof thehouseor waterconsumptionThis meanghatin Poland,
no payasyouthrow systemsare currently in place for municipal waste collected from
households

The final amountof fee is also affectedby a declarationmadeby the householder
regarding waste segregation.f a property owner declaresthat they have separatedout
recyclablematerialsthenthey pay considerablyjower fees.Only thosewho declarethat they
do notwantwastecollectedselectivelypayfull price.lt is rarethatpeopledo so.

The problemis that somehouseholdersleclarethat they segregateheir wastewhile
in reality theydo not. Monitoring the systemjn orderto crackdownon suchabusesepresents
quiteachallengingtask.

In generalhowever |t shouldbesaidthatthefirst experiencesf the Gvasterevolutiord
are positive andindicatethat the new systemis going to help the countryto meetthe policy
targetsfor municipal wage. Thereare still somechallengedo be met, suchasthe needfor

additionalrefuseprocessingcapacityand supportfor municipalitiesin carryingout their new
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responsibilitiesn an efficient manner Furthermorein manymunicipalitiesthe feessetin the
first placewereinsufficientto coverthefull costsof wastemanagemerdndtherewill probably
be a needto increasethe feesin the nearfuture. Otherissuesof concernincludethe varying
servicelevels amongmunicipalitieswith respectto collecion frequencyand practices,and
know-how in public procuremenprocesse$EEA, 2016,p. 15]. But further analysisof these

problemsgoesbeyondthe scopeof this article.

Methodology

The purposeof this paperis to answerthe questionof how other Europea Union
countriediffer from Polandin termsof theamountof householdvastedisposef percapita.
Two factorsaffectingthe variable,namelythe householdvastecollectedper capitaand the
disposalrate (which is the proportionof the refusedestinedfor disposalto the total refuse
generatedby households)shallbeanalysedn this article. Thelogarithmicmethodwill beused
to assesshe influenceof the deviationsof the said factorson the deviationof the volume
of householdvastedisposedf in relationto the numberof inhabitants.The valuesobtained
for Polandwill beadoptedasthe basisfor all comparisons.

The objectiveof the causalanalysisis to determinehow variousfactorsaffecta given
variable,i.e. the directionand degreeof their impact] S z ¢ z e 2007{EEh&refore,causal
analysiscananswerthe questionof whetheraparticularfactorcausesnincreaser adecrease
of the studiedvariable,andenablesusto asses$iow big theimpactof this factoris [Turczak,
2016,p. 69].

Thefollowing notationhasbeenadoptedor the purposeof this article:

D I the quantity of household refuse designated for disposal,

T i the total amount of household waste collected (i.e., sent to recasamyto disposal),

P I the size of the population,

D

) i the quantity of household refused signated for disposal in relation to the population
size,

T

) i the total amount diousehold waste collected in relation to the population size,

D . :

T I the disposal rate.
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D T D
The examined variabIeF; can be presented as a product of factlgrand T The value

of the variableE for Poland will be the basis of reference and shall be marke%’ny
0

In turn, the value of this variable calculated for other European Union countries will be denoted

D. . T.D | D. D,
asF' i= 1, é, %?%& a&di?oﬁc,:g‘l&, when dividing;‘ by;", the

i i i i 0 0 0 i 0

result is:
1)

D T

R_RT

E_E D, ’

R) I:>0 TO
where:
D,, T, 1T the val u®.;d,aodPreferang io thé-th EUscountry,
Dy, T,, B, T the val u®.gdl, aodP referang io Rddahde s

The same can be shown indifferent way, namely:
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Taking the common logarithms of both sides of the equation (2), the following expression

can be obtained:

~

@ |09£P_ g og% e

0 - i
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Then, using the logarithm property stipulating thatltigarithm of a product of some numbers
is equal to the sum of the logarithms of these numbers [Turczak, 2017, p. 83], the equation

presented below can be derived:

~

ap.

o logiD. Dof a7 +|Oé’lD D, §
SR Sl e

O

The next step is to divide both sides of equation (4) by the leg . This results

v Qo
2
0|
|-CDO

in the expression:
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5)
1= Gli PO@ + ?r' Tog
Ci I:)0 - éa? I:)o -
where:
aTr T.0
|og ni 708
_ ° T
—?'—PO'~ T the i mpact e—fonthekdeviathreQEi,ati on of
aD. D, Q P =
9% p 8
chi 0~
abD. D, 0
oo™ 18 o
—?'—Of 1 the I mpact e—fonthéloheviadoeva.ati on of
SR

The final step is to multiply both sides of the equation (5) by the value of deviation

D
calculated for the variable|5 . Finally:

D, D, 4D, D,0 2k RS ap D5 ot T,o
(6) _'__0_%__08 +§‘?I__08 ,
IR Y
where:
b _ b T the totaR, deviation of
R 0 P
Iog%-i--l_og
3 5 > p O T
%%_&g T ;1 {he deX cassedibptne deviation of,
Gl P0_|Oga'3&§ P P
=R R
Iog%?-[)og
o ~ . T_
%%_&g €L D= ;1 {he de caasedibpthe devition of .
Chi F%)_|Oga3&§ P T
= R?
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Analysis of the amount of householdwastedesignatedfor disposalper capita
The first taskis the evaluationof the quantity of householdrefusedisposedof per
inhabitantin the analysedcountriesagainstthe value regardingPoland. Table 1 contains

therelevantdata.

Tablel. Theamountof householdolid wastedisposedf (in kg perpersonperyear)

Country 2010 Country 2012 Country 2014
Sweden 2 Austria 2 Austria 2
Denmark 21 Sweden 3 Sweden 2
Belgium 38 Netherlands 8 Netherlands 5
Germany 102 Denmark 16 Denmark 7
Netherlands 139 Belgium 55 Estonia 23
Austria 144 Germany 87 Luxembourg 51
Cyprus 177 Estonia 96 Germany 55
Poland 197 Italy 148 Belgium 74
Estonia 199 Cyprus 150 Ireland 76
France 217 Slovenia 151 Italy 20
Finland 225 Finland 164 Slovenia 100
Slovakia 237 Romania 170 Finland 115
Ireland 242 Spain 188 Cyprus 136
Romania 245 Poland 189 Poland 153
Spain 248 Ireland 193 Romania 159
Hungary 267 France 218 Spain 168
Slovenia 271 Slovakia 221 Lithuania 180
Latvia 278 CzechRepublic 243 France 196
Croatia 283 UnitedKingdom 247 Hungary 197
UnitedKingdom 286 Hungary 255 Slovakia 211
Luxembourg 288 Latvia 259 United Kingdom 219
CzechRepublic 289 Portugal 262 CzechRepublic 223
Italy 305 Lithuania 265 Latvia 258
Lithuania 344 Luxembourg 271 Croatia 300
Portugal 381 Croatia 315 Bulgaria 307
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Country 2010 Country 2012 Country 2014
Bulgaria 411 Malta 366 Portugal 321
Greece 429 Greece 393 Greece 378
Malta 506 Bulgaria 421 Malta 379

Source:own computatiorbasedon Eurostatdatabasédateof access22.12.2017).

In 2010,in Poland8,079,690tons of solid householdvastewerecollected(in 201271
9,577,5500ns;in 20141 10,330,4090ns),0f which7,471,163ons(in 20121 7,209,0230ns;
in 201471 5,834,850tons) were disposedof by landfilling or by thermal processingwvithout
enegy recovery.In fact, mostof the wastedisposedf waslandfilled: 7,368,68 tonsin 2010,
7,158,276@0nsin 2012and5,436,90Qonsin 2014.

In descendinganking, referring to the quantity of householdwastedisposedof per
capita,Polandmoveddown six placesto fourteenthpositionin 2012andremainedourteenth
in 2014.

Analysis of the amount of householdwastegeneratedper capita
Thenexttaskcarriedout is the assessmerdf the scaleof householdefuseproduction
perinhabitantin eachof the discussedcountriesin relationto the value of the samemeasure

computedor Poland All thedataneedechavebeenpresentedn Table2.

Table2. Theamountof householdvastegeneratedin kg perpersonperyear)

Country 2010 Country 2012 Country 2014
Austria 146 Estonia 104 Slovenia 101
Belgium 170 Austria 135 Ireland 110
Estonia 208 Slovenia 153 Austria 136
Cyprus 208 Belgium 192 Cyprus 146
Poland 212 Cyprus 192 Lithuania 182
Ireland 242 Romania 203 Romania 182
Sweden 252 Germany 208 Estonia 196
Germany 256 Spain 220 Spain 197
Slovakia 268 Ireland 223 Finland 200
Slovenia 273 Sweden 244 Germany 209
Latvia 279 Poland 252 Sweden 226
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Country 2010 Country 2012 Country 2014
Romania 279 Slovakia 252 United Kingdom 235
Croatia 284 Latvia 259 Slovakia 246
Spain 287 Lithuania 265 Italy 255
Luxembourg 304 UnitedKingdom 267 Hungary 256
Hungary 310 Italy 285 Latvia 260
Finland 311 Hungary 298 Poland 272
France 328 CzechRepublic 302 Luxembourg 279
UnitedKingdom 331 Luxembourg 312 CzechRepublic 284
CzechRepublic 336 Croatia 317 Croatia 305
Netherlands 338 France 335 Belgium 306
Lithuania 344 Netherlands 350 Netherlands 314
Italy 373 Malta 366 Bulgaria 322
Bulgaria 411 Finland 371 France 331
Greece 429 Greece 393 Portugal 359
Denmark 463 Bulgaria 421 Greece 378
Malta 506 Portugal 434 Malta 379
Portugal 550 Denmark 452 Denmark 447

Sourcepwn computatiorbasedn Eurostatlatabasédateof access22.12.2017).

The waste generationrate in Poland has been increasingvery rapidly. In 2010,
the indicator was amongthe lowestin the EuropeanUnion, but in the following yearsthis
changed.In descendingorder by quantity of householdwaste producedper capita, Polard
rankedfifth in 2010,eleventhin 2012andseventeentin 2014.

In 2010, first position belongedto Austria, in 20127 to Estonia,andin 201471 to
Slovenia.In turn, the highesthouseholdwaste generationrate was recorded:in 20107 in
Portugal,in 2012 and20141 in Denmark.

Analysis of the disposalrate
Thethird taskis the comparisorof the volumeof wastedisposef in proportionto the
amountof householdvastegeneratedn the studiedcountries.The necessaryglatahavebeen

givenin Table3.
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Table3. Thedisposalate(in %)

Country 2010 Country 2012 Country 2014
Sweden 0.8 Sweden 1.2 Sweden 0.9

Denmark 4.5 Austria 15 Austria 15

Belgium 224 Netherlands 2.3 Denmark 1.6

Germany 39.8 Denmark 3.5 Netherlands 1.6

Netherlands 41.1 Belgium 28.6 Estonia 11.7
France 66.2 Germany 41.8 Luxembourg 18.3
Portugal 69.3 Finland 44.2 Belgium 24.2
Finland 72.3 Italy 51.9 Germany 26.3
Italy 81.8 Portugal 60.4 Italy 35.3
Cyprus 85.1 France 65.1 Poland 56.3
CzechRepublic 86.0 Poland 75.0 Finland 57.5
Hungary 86.1 Cyprus 78.1 France 59.2
UnitedKingdom 86.4 CzechRepublic 80.5 Ireland 69.1
Spain 86.4 Romania 83.7 Hungary 77.0
Romania 87.8 Spain 85.5 CzechRepublic 78.5
Slovakia 88.4 Hungary 85.6 Spain 85.3
Poland 92.9 Ireland 86.5 Slovakia 85.8
Luxembourg 94.7 Luxembourg 86.9 Romania 87.4
Estonia 95.7 Slovakia 87.7 Portugal 89.4
Austria 98.6 Estonia 92.3 Cyprus 93.2
Slovenia 99.3 UnitedKingdom 92.5 UnitedKingdom 93.2
Latvia 99.6 Slovenia 98.7 Bulgaria 95.3
Croatia 99.6 Croatia 99.4 Croatia 98.4
Bulgaria 100.0 Bulgaria 100.0 Lithuania 98.9
Ireland 100.0 Greece 100.0 Slovenia 99.0
Greece 100.0 Latvia 100.0 Latvia 99.2
Lithuania 100.0 Lithuania 100.0 Greece 100.0
Malta 100.0 Malta 100.0 Malta 100.0

Sourcepwn computatiorbasecbn Eurostatlatabasédateof access22.12.2017).
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Empirical results obtained from the causalanalysis

It was establishedn this article that the value of the responsevariablei the amount
of householdrefusedisposedof per capitai might be calculatel by multiplication of 1) the
volumeof householdefusecollectedperinhabitantand?2) the quotientof the amountof waste
destinedor disposalandthe amountof wastegeneratedThe saidrelationshipis asfollows:

D T D

@ P PT.

The (2) ratio equalitywasderivedfrom this relationship.

In the last partof this researcltthe remainingstagesof the logarithmicmethodwill be
performed.Theresultsobtainedfor 2010,2012,and2014areshownin Table4.

Table4. Theimportancehatcanbe assignedo the caugsof the occurringdeviationsof theresponse

variable

Country /1 2010 2012 2014
Austria | 0.731=0.689A1.061 0.011=0.53620.020 0.013=0.500A0.026

1] (1 5)&( 1 6+3+10) T 18T 2+ 16| 15T 244N 12
Sweden I 0.010=1.18940.009 0.016=0.96820.016 0.013=0.83120.016

@ 195+ +( T 2010 18617207 1841 1517 607 141

I 0.706=1.5940.443 0.042=1.38940.030 0.033=1.15420.028
Netherlands

[ 5)8HT8)+( T 13 (1 1B=+19)+( T 20| 1 $8+6)+( T 15 4
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Country I/ 2010 2012 2014
Denmark I 0.107=2.184A0.049 0.085=1.794A0.047 0.046=1.643A0.028
(@ Ly=6+6L)+( T 23| (1 Ly#H4D+( 1T 21| 136(+24)+( 117
Estonia I 1.010=0.981A1.030 0.508=0.413A1.231 0.150=0.721A0.209
I | (+2)=( 1 4(+6) T9F(T12@20) |0 1P0T1T2+Z)y 10
Luxembour I 1.462=1.434A1.020 1.434=1.238A1.158 0.333=1.026A0.325
9 Il (+91)=(+86)+ (+5) (+82)= (+49)+ (+33) T 19=2(+2)+( 1 10 4
German I 0.518=1.208A0.429 0.460=0.825A0.558 0.359=0.768A0.468
y |0 YFE2)+( T 1240 29 1 248N 77/(01 9&( 1T 248N 73
Belgium I 0.193=0.802A0.241 0.291=0.762A0.382 0.484=1.125A0.430
9 @ 1% 7 2+¢3)0 23|/ (1 23471 3@y 10/(0 7)EHI)+( 192
reland I 1.228=1.142A1.076 1.021=0.885A1.154 0.497=0.404A1.228
Il | (+45)=(+29)+ (+16) +4)=( T 2+3+27) T 7NECT 18023
Ital I 1.548=1.759A0.880 0.783=1.131A0.692 0.588=0.938A0.627
y Il | (+108)=(+140)+( T 3 J(1 HE(+2)+( 162 )(0 6)3( 1 80T 55)
Slovenia I 1.376=1.288A1.068 0.799=0.607A1.316 0.654=0.371A1.760
Il | (+74)= (+59)+ (+15) (1 3)&( 1T 8+4+46) T 53(1 12370
Finland | 1.142=1.467R0.779 0.868=1.47220.589 0.752=0.735A1.022
Il | (+28)=(+81)+( 1 53 )1 2)5(+68)+( 1 93 ) (0 3)&( T 4+1+B)
CvDrus I 0.898=0.981A0.916 0.794=0.762A1.042 0.889=0.537A1.656
P |0 2&(1 4071 16)|0 3)( 1 4447 T DFECT HEH3)
Romania I 1.244=1.316A0.945 0.899=0.806A1.117 1.039=0.669A1.553
Il | (+48)=(+60)+( T 12 ) (1 1)&( 1 3+F+R0) (+6)=( T 6+3+p9)
Spain I 1.259=1.354A0.930 0.995=0.873A1.139 1.098=0.724A1.516
b Il (+51)=(+67)+( 1 16 )(1 L=( 1 2+§+R5) (+15)=( 1 5+7+p7)
Lithuania I 1.746=1.623A1.076 1.402=1.052A1.333 1.176=0.669A1.758
Il (+147)= (+128)+ (+19) | (+76)=(+11)+ (+65) (+27)=( 1 6+(+P4)
France I 1.102=1.54720.712 1.153=1.329A0.868 1.281=1.217A1.053
Il | (+20)=(+90)+( T 7 0 ) (+29)=(+58)+( 1T 2 9 ) (+43)=(+34)+ (+9)
Hunaar I 1.355=1.462A0.927 1.349=1.183A1.141 1.288=0.941A1.368
gary Il | (+70)=(+87)+( 1T 1 7 ) (+66)=(+37)+ (+29) (+44)=( T 1+X1+Pp5)
Slovakia I 1.203= 1.264A0.952 1.169=1.000A1.169 1.379= 0.904A1.525
Il | (#40)=(+51)+( T 11 ) (+32)=(0)+(+32) (+58)=( T 1+&+)6)
United I 1.452=1.561A0.930 1.307=1.060A1.233 1.431=0.864A1.657
Kingdom Il | (+89)=(+106)+( T 1 7| (+58)=(+13)+ (+45) (+66)=( T 2+{+P3)
Czech I 1.467=1.585A0.926 1.286=1.198A1.073 1.458=1.044A1.396
Republic Il | (+92)=(+111)+( T 1 9| (+54)=(+39)+ (+15) (+70)= (+8) + (+62)
Latvia I 1.411=1.316A1.072 1.370=1.028A1.333 1.686=0.956A1.764
Il | (+81)=(+65)+ (+16) (+70)= (+6) + (+64) (+105)=( T 9(r114)
Croatia | 1.437=1.340A1.072 1.667=1.258A1.325 1.961=1.121A1.749
Il (+86)= (+69)+ (+17) (+126)= (+57)+ (+69) | (+147)=(+25)+ (+122)
Bulgaria I 2.086=1.939A1.076 2.228=1.671A1.333 2.007=1.184A1.695
9 Il | (+214)=(+193)+ (+21) | (+232)=(+149)+ (+83) | (+154)=(+37)+ (+117)
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Country /1 2010 2012 2014

I 1.934=2.594/0.745 1.386=1.722/0.805 2.098=1.320A1.590

Portugal Il | (+184)=(+266)+ ( T 8 § (+73)=(+122)+ ( T 4 9| (+168)=(+63)+ (+105)

I 2.178=2.024A1.076 2.079=1.560A1.333 2.471=1.390A1.778

Greece | (+232)= (+210)+ (+22) | (+204)= (+124)+ (+80) | (+225)= (+82)+ (+143)

I 2.569=2.387A1.076 1.937=1.452A1.333 2.477=1.393A1.778

Malta Il (+309)= (+285)+ (+24) | (+177)=(+100)+ (+77) | (+226)=(+83)+ (+143)

| T theratio equality
II'i theequatiorof impacteffects(resultsin kg perpersorperyear)

Sourcepwn computatiorbasedbn Tablesl-3.

As anexamplethevaluesobtainedn 2014for AustriashallbeinterpretedTheamount
of householdvastedisposedf percapitain Austriawas2 kg andin Polandi 153kg. Thus,in
Austriait was151kg less(i.e. 98.7%less)thanin Poland . Had the sameamountof household
refuseper capitabeengeneratedn Austria asin Poland,the quantity of householdwaste
disposedf in Austriawould havebeenl27kg/persorsmallerthanin the caseof Poland solely
due to the lower disposalrate. Had the refuse sentto disposalin proportionto the total
householdefusegeneatedin Austriabeenat the Polishlevel, the volumeof householdvaste
disposedf in Austriawould havebeen24 kg/personlessthanin Poland,which would have

beenaresultsolelyof thelower level of householdsolid wasteproduction.

Conclusions

In this article,theamountof householdvastegenerategbercapitaandthe disposakate
havebeenadoptedisthefactorsaffectingtheamounif householdvastedisposef percapita.
Causalanalysisallowedus to answerthe questionhow thesefactorsinfluencethe deviations
in the responsevariable in the examinedcountriescomparedto the quantity for Poland.
Calculationswere performedfor each EU Member State separately.The researchwas
conductedasedn datafrom 2010,2012,and2014.

Theamountof householdolid wastedisposef in Polandwas197kg/persorin 2010,
189kg/personn 2012,and153kg/personn 2014.Theamountof householdefusecollected
accountedor 212kg/personn 2010,252kg/personn 2012,and272kg/persorin 2014.Poland
designate®2.9%of householdvastefor disposain 2010,75.0%in 2012,and56.3%in 2014.

It hasto be admittedthat Polandis situatedhigherand higher (i.e. betterand better)
inthed e s ¢ ermankingrelgtedto disposakate,but faresfar worsein rankingby theamount
of householdvastegenerateger capita.Consequentlythe locationof Polandin the ranking
by amountof householdefusedisposef percapitais quitepoor,andthedynamicsof ongoing

changesn thisareai in thelight of this studyi doesnotseemto besatisfactory.
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Whenanalysinghe stateof municipalsolid wastemanagemerit Polandjt is clearthat
separatioratsource compostingf biodegradablevaste jncinerationwith energyrecoveryand
recyclinghavenot yet beenimplementecentirely effectively. For efficient wastemanagement
in Poland thefollowing challengeseemto becrucial:

- Establishingan effectivewastecollectionsystem;

- Reinforcingwastereuse;

- Increasinghe numberof facilities for municipalwade recovery;
- Reducinghe amountof refusedirectedinto landfills.

Thereis also a needto increasecompostingof biodegradablevaste.Organicwaste
separationcompostingandthenusingthe composiasanorganicfertiliseris a sustainablevay
of managimg biodegradablevaste.ln addition,to achievehigherlevelsof packagingecycling,
it is advisableto increasethe numberand treatmentcapacityof packagingwasterecycling
plants.

Thereis nodoubtthatmoreemphasi®ughtto be placedonthepermanentmprovement
andincreasecefficiency of the existing system.Selectivewastecollection at the location of
wastegeneratiorshouldbe the fundamentaktrategyfor solid wastemanagemenin Poland.
Buti aboveall T it is extremelyimportantto strengtherthereductionprocesof thegeneration
rate.

The waste hierarchy prioritises waste prevention,followed by preparingfor reuse,
recycling, other recoverymethodsand finally disposalas the leastdesirableoption. In the
EuropearUnion, wasterelatedDirectives, suchas 2008/98/CE now call for wastereduction
as the most preferredway of tackling this problem,while in the pastattentionwas mainly
focusedon targetsconcerningrecoveryrates[Alwaeli, 2015, p. 181]. Unfortunately,these
EU principles,mostappropriatelysupportingsustainablelevelopmentarenot reflectedin the
currentstateof Polishsolid wastemanagement.

After the entire study carried out in this paper,it hasbecomeclear that the Polish
municipal refusemanagemensystemis not yet as advancedasin manyold EU countries.
Polandstill maintainsvery highratesof landfilling. Othertreatmentmethodssuchasrecycling,

compostingandincinerationwith energyrecoveryarealsoused butonanegligiblescale.
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Abstract: Theindicationsof creatingat the end of the 1990sandin the first decadeof the 21stcenturypublic
higher vocational schools were undoubtedlyincluded in the idea of sustainabledevelopment.Thereby,
the hypothesighat the functioning of higher schods fostersthe currentprocessof sustainabledevelopmenis
justified. Thehypothesisvasverified by meansf inductiveanddeductivereasoningThe effectsof analyseand
considerationsndicate the significant role of stateschoolsof higher vocation& educationin the sustainable
developmentprocess Increasingeducationalopportunitiesfor young peoplefrom smaller towns, the growth
of grossenrolmentratio in regions where state higher vocational schoolswere formed, indirect economic
stimulationin theseregionsand supplying them with financial meansfrom the national budgetin the form
of grantsfor higherschoolsandfinancialassistancéor studentsboostingrevitalisationprocesses urbanareas
andthepositiveeffectsof cooperatiorof theseschoolswith numerousentitiesin the sociceconomicenvironment
seemto demonstratehat their functioning supportsthe developmenbof subregionalcentres,andin this way,
contributego sustainablelevelopmenattheregionalscale.

Keywords: stateuniversitiesof appliedsciencessustainablelevelopmenstrategiessubregionatentres
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Introduction

Theresultsof numerousstudiesandanalysesndicatea significantinfluenceof higher
educationon creating human capital. M. Ratajczakclaims that the changestaking place
in human capital derive, to a great extent, from the educationsystem,including higher
education,and, at the sametime, he adds that, consideringthe processedaking place
in contemporaryvorld, therole of humancapitalasa developmentactorwill grow[Ratajczak
2013,p. 22-33]. In the knowledgesocietyand knowledgebasedecoromy, highereducation,
as a significant link in the social systemas well as economicsector,takeson particular
importanceg Ratajczak2010,p. 3-9]. It canbe seenfor example,in the communicatiorfrom
theEuropearCommissiorfi T HReleof Universitiesin theEuropeof K n o wl ewhgseain,
was to initiate a debateon the issue of the role of Europeanuniversitiesin society and
knowledgebasedeconomy[EuropeanCommissior2003]

As long as, in the light of the aforementionedemarks,it can be statedwith full

responsibilitythathighereducatiomplaysanimportantrole in thesociceconomiadevelopment
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processtherearisesa questionaboutthe role of educationat a higherlevel in the sustainable
developmenprocess The questionbecomesnuchmoreimportantin the contextof migration
of peopleobservedn Poland,and particularly of peopleof early working age,from smaller
municipalcentresandfrom rural areasto largeragglomerationsThe ongoingprocesswhich,
in theauthoiGs opinion,couldbetermedii me t r o p ofd e ¢ @ t b galisénto fuestion
the contribution of tertiary educationin creatingsustainabledevelopmentThe functioning
of large academicuniversitieslocatedin the biggestmetropolitanareas,allows sustainable
developmat at a nationallevel, but, at the sametime, it contributesto the aforementioned
metropolisatiorand,in thisway, it contradictsheneedfor sustainablelevelopmentegionally.
The sustainabledevelopmentprocess,in terms of regions,should then be fosteredby the
functioning of stateschoolsof higher vocationaleducation,that is higher schoolslocated
in subregionatentres.

The aim of the paperis to attemptto illustrate the role of public higher vocational
schools(stateschoolsof highervocatonal education)n the sustainablelevelopmenprocess
From the papeds point of view, it is significantthat, at the end of the 1990sandin the first
decadeof the 21st century,the mostimportantreasonsfor forming over 30 state schools
of highervocationaleducation that is higher schoolshaving their seatsin mid-size towns,
locatedin different partsof Poland,was,on the onehand,the needto increasethe low gross
enrolmentratio at highereducatiorievel, which impededthe developmenprocesof regions,
andon the otherhand,the needfor equalityof educationabpportunitiesby bringing studies
closer to less wealthy secondaryschool graduates,especially youths from small towns
[Winnicki 2008, p. 29-34]. Thesereasonsvere, undoubtedly pat of the ideaof sustainable
development,which justifies the hypothesisthat functioning of state schools of higher
vocationaleducationfostersthe currentprocessof sustainablalevelopmentThe hypothesis
wasverified by meansof inductiveanddeductve reasoningusingtheresultsof theanalysisof
local sustainabladevelopmentstrategiesdevelopmentstrategiesof higher schools,and the
knowledgeandexperiencegainedby the authorduring almost20 yearsof functioningin one

of the stateschoolsof highervocationaleducation.

Tertiary educationin European and Polish sustainabledevelopmentstrategies

Among the currently existing Europeanand Polish developmentstrategies,two
documentsdeserveparticular attention,namely,i St r &urepg2y0 2 &di Responsi bl
DevelopmentStrategyto 2 0 2 (r'dese strategiesattach great importanceto the issue
of sustainablalevelopmentind, at the sametime, attributea vital role to tertiary education

in creating developmentprocessesFurther, the paper presentsnotationsincluded in the
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aforementionedtrategiesvhich directlyreferto highereducationlt mustbestressedherethat

the focuswason theseexcerptsof strategydocumentsvhich werededicatedo development
targets(the programmepart of the strategy),with text containedn the diagnosticpart of the

strategybeingleft out. The intentionof the authorwas,then,not to presentong andcomplex

descriptionsof issuesconnectedwith highereducationincludedin sustainabledevelopment
strategis, but raising the subject of the importance ascribedto educationin creating
developmenprocesses.

The seconddecadeof the 21st centuryis markedin the EuropeanUnion by the
implementatiorof thethreeprioritiescontainedn i St r Buroped 9 2d¥ficedasastrategy
for smart, sustainableand inclusive growth. The strategyputs forward five headlineand
measurabléargets andpresentsevenflagshipinitiatives enablingprogressindereachof the
priorities. Theissuegelatedto highereducatiorweredirectly reflectedwithin thefirst priority
of the discussedstrategy,that is, intelligent developmenti economicdevelopmentbased
on knowledgeandinnovation,and,relatingto the target,in thefield of educationjn thelight
of which at least40% of the peoplefrom younggeneratiorshouldgain a tertiary educatios.
To implementthepriority andachievethetargetthereare,with regardto highereducationtwo
flagshipinitiatives,namelyi T HhnaovationU n i avimoseaimisto useresearchgdevelopment
andinnovativeactivity to solvedifferentproblemsandfi Y o writteM o v wthichis oriented
towardstheimprovementaindenhancementf the attractivenessf Europearhighereducation
internationally,andraisingthe quality of all levelsof educatiorandtrainingin the UE. In the
first project,it wasstressedhatthe EuropearCommissionwill, amongotherthings,promote
knowledge partnershipsand strengthenlinks betweeneducation, business,researchand
educationandpromoteentreprenewhipby supportingyounginnovativecompaniesThen,the
secondprojectsignalledthe engagementf the EuropearCommissiorin, amongotherthings,
integrating and improving the activities of Europeanprogrammesn relation to mobility,
researchand inter-university cooperation,and including them in national programmesand
resources,and in steppingup the modernisationagendaof higher education(curricula,
governancandfinancing)by benchmarkinginiversityperformancendeducationabutcomes

in aglobal context.

1 Specifically, it is aboutincreasingthe shareof the populationaged30-34 having completedtertiary education
to atleast40%by 2020.

2 At the sametime, in i St r &urapg2y0 2 0 Was stressedjn terms of the two discussedprojects, that
all memberstatesmust: reform nationalandregionalsystemsof conductingresearctand developmengctivity
so thatit fostersexcellenceand smat specialisationyeinforce cooperatiorbetweenuniversities,researchand
businessimplementjoint programmingandenhancecrossbordercooperatiorin areaswith EU valueaddedand
adjust national funding proceduresso asto ensurethe diffusion of techrology acrosstU territory; to ensure
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The coredevelopmenstrategyof the countryfor the comingyears,defining the basic
conditions,objectivesand trendsof developmentn social, economic,regional and spatial
terms,isthefi R e s p oDesgelogmerdtrategyto 2 0 2 (S3ORY. The strategyputsforward
threespecificobjectivesand,within them12 mainareasof activity concentratior{from 2 to 5
dependingon the objective),completedwith interventiondirections(58 directionsaltogether).
Furthermorethe documentdentifiessix areagnfluencingthe achievemenof strategytargets,
underwhich 28 interventiondirectionswere proposedHigher educationdirectly fits into the
specificobjectiveconcerningsustainableeconomicgrowth basedncreasinglyon knowledge,
data and organisational excellence,and in the field devotedto humanand social capital.
Theauthorsof this strategyturn attentionto thefact thatin orderto enhancédhumanandsocial
capital in the national systemof innovation, programmeand systemactivities are planned,
targetechtall stageof theshapingof innovatorsthatis schoolsof differentlevels,universities
andotherscientificandresearchunitsandenterprisesMoreover,within SOR,thereis mention
of theneedto bettergeareducatiorandlearnng towardsa systemeffectively cooperatingvith
the environment(economic,social, cultural) and to baseit on more autonomousand less
bureaucratiainiversities,to supportstaff managemenand developmentandinternationalise
andopenPolishhighersdoolsto innovation.Excerptdfrom SORconcerninghighereducation

arepresentedn tablel.

Tablel. Formulationgeferringto highereducatiorcontainedn i R e s p oDewlogmendtrategy
to20200

Areas, objectives,directions and activity directly referring to tertiary education

Specificobjectivel. Sustainableeconomicgrowth basedincreasinglyon knowledge,dataand organisationa
excellence
- Area:developmenbf innovativecompanies
1 Interventiondirectionl. Enhancinghumanandsocialcapitalin the nationalinnovationsystem
A Promotingenterpriseculture at universities,enhancingesearctpotentialat universitiesand their
strongelinvolvementin the systemof creatinginnovation
A Introducing changesin the educationsystem oriented towards shapng attitudes and features
fosteringinnovation

a sufficient supply of science,mathsand engineeringgraduatesand to focus school curricula on creativity,
innovationand entrepreneurshigp ensuresufficientinvestmentin educationandtraining systemsat all levels
(pre-school to tertiary); to improve educationaloutcomesaddressingeach segment(pre-school, primary,
secondaryyocationalandtertiary) within anintegratedapproachencompassingey competencieandaimingat
reducingearly schoolleaving; to enfanceopennessand relevanceof educationsystemsby building national
gualification frameworks and better gearing learning outcomestowards labour market needs (European
Commissior2010).

3The strategyis the updatedversionof the i N a t iDevelapmentStrategy2 0 2 Ohe adoptionof it meant
rejectingfil L o-terghNationalDevelopmenStrategy2030.TheThird WaveofMo der ni t y 0.
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Areas, objectives,directions and activity directly referring to tertiary education

Theareainfluencingthe achievemenof strategyobjectives:Humanandsocialcapital
- Interventiondirectionl. Bettergearingof educatiorandlearningoutcomedowardslabourmarketneeds
1 The developmentof higher educationdirected at a system effectively collaborating with the
environment (economic, social, cultural) based on more autonomousand less bureaucratise
universities
9 Tailoringtertiaryeducatiorto the need<of the moderneconomy
1 Supportingmanagiementanddevelopmenbf academicstaff
1 Internationalisatiormndopeningof Polishhigherschoolsto innovation

Source:Own elaboratiorbasedon (Ministry of Developmen2017).

State schools of higher vocational education in local sustainable development
strategies

Among currentlyexistinglocal developmenstrategiespr more precisely the strategy
documentsof districts and cities where state higher vocational schools operate, four
developmentstrategiesfor districts (of Gor z Jw&y o sK@saahn, T a r n and six
developmentstrategiesfor cities ( Go r ¥Vielkopolski, Go mPag, o 8dnok,Suwa gk i ,
Wa § b r hayebeenanalysedThesestrategiesyunlike mostlocal strategydocumentsarenot
reducedto issuesof socioeconomicdevelopmentput they also pay attenton to the issue
of sustainablelevelopmentascanbe seenin thetitles of thesedocumentsThis paperfurther
presentghe resultsof the verification of whetherthe diagnosticand programmepartsof the
aforementionedlocumentsontainreferenceo state schoolsof highervocationaleducation,
andif theydo, to whatextent.

Basedon thereview of the contentsof the four strategiedor sustainablelevelopment
of districts,it canbe statedthattwo of them,namely,in i S u s t aDevelapménStrategy
oftheG o r zDistnictto2 0 2ahdfi S u s t @DevelegpménBtrategyoftheT a r rDistwict
for 20112 0 2 théfact of the existencan their regionof statehighervocationalschoolswas
completelyignored. Then,in i S u s t abDevelagmentStrategyof the J a r o Bigtractw
for 20142 0 2 thedewasjust a mentionthata stak highervocationalschooloperatesn the
region. Only in the diagnosticpartof i S u s t aDevelapmenéStrategyof the Koszalin
FunctionalA r & was more attentiongiven to stateschoolof higher vocationaleducation.
Unfortunatelyjn noneof theandysedstrategicdocumentsvereissuegelatingto thediscussed

higherschoolscontainedn the programmepart (table?2).

4 KoszalinFunctionalAreacoverstheterritory of Koszalindistrict andthe city of Koszalin.
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Table2. Theextentof coverageof contentdirectly referringto stateschoolsof highervocational

educatiorin sustainablelevelopnentstrategie®f districts*

Diagnostic part PRI
Title of strategy document 9 P part of the
of the strategy
strategy

Sustainabl®evelopmenStrategyfor G o r zDistrict to 2020
Sustainabl®evelopmenStrategyfor J a r o Bigiriat 20142020 +
Sustainabl®evelopmenStrategyfor the KoszalinFunctionalArea ++
Sustainabl®evelopmenStrategyfor T a r rDistwict 20112020

* the symbolsusedin the table standfor: threepluses(+++) large coverageof the discussedssuesiwo pluses
(++) averagecoverageof the discussedssues;one plus (+) minimal coverageof the discussedssues(just
a mentionthatthereis a statehighervocationalschoolin the region); an emptyfield meansno coverageof the
discussedssues

Source:Own elaborationbasedon sustainablaedevelopmenstrategyof districts where stateschoolsof higher

vocationaleducatioroperate.

Basedon the review of the contentsof the six sustainablalevelopmenstrategiedor
cities, it can be statedthat most of them take into considerationthe issuesrelatedto the
functioningof stateschoolsof highervocationaleducationrelativelyassessingp themedium
or largeextent.Only in thed Su s t aDevelapménStrategyof the City of Wa g b rte y ¢ h
2 0 2 there was just a mentin of the functioning of state schoolsof higher vocational
education.Most attentionto the discussedhigher schoolswas paid by the following cities:
Suwa@d&i zWialkopolskiandG o m a quite significantis the extentof coverageof
theissuedirectly referringto stateschoolsof highervocationaleducationn the strategiegor
P § oandSanok(table3).
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Table3. Theextentof coverageof the contentdirectly referringto stateschoolsof highervocational

educationin sustainablelevelopmenstrategiegor cities*

Diagnostic part PRI
Title of strategy document 9 P part of the
of the strategy
strategy

Sustainabl®evelopmenStrategyfor the City of G o r zWielkopolski + it
20102020
SustainabldevelopmenStrategyfor the City of G o mt» 2020 + ++
Sustainabl®evelopmenttrategyfor the City of P § ot@ 2022 ++
Sustainabl®evelopmenStrategyfor the City Sanok20132024 ++
Sustainabl®evelopmenStrategyfor the City of S u w at@2020 +++ +++
Sustainabl®evelopmenStrategyfor Wa § b r ta 3020h +

* the symbolsusedin the table standfor: threepluses(+++) large coverageof the discussedssuesjwo pluses
(++) mediumcoverageof the discussedssues;one plus (+) minimal coverageof the discussedssues( just
amentionthatthereis a stateschoolof highervocationaleducationin the areaof the city); anemptyfield means
no coverageof thediscussedssues

Source:Own elaboratiorbasedon sustainablalevelopmenstrategieof the cities wherestateschoolsof higher
vocationaleducatioroperate.

One of the strategicobjectivesin 1 S u s t alOevelapmengStrategyfor the City
of S u w at@2k0i 2v@asthedevelopmenbf PWSZin S u w aigckudingcreatingnewdegree
coursesandeducatiorto mastetevel. In thedocumentit wassignalledthatbesidegducational
activity, the schoolalsofocuseson researchi the CrossborderTednology TransferCentre
is located there T in the implementation phase, aiming to create greater cooperation
opportunitiedor scienceandbusinesswhile in thefurtherplansfor schooldevelopmenthere
is the establishmentf the CrossborderRenewabldnergyCentre.In the strategyjt wasalso
stressedhatS u w amiakplayanimportantrolein termsof educatiorthroughthedevelopment
of PWSZs activity in S u w a @ndt the Scienceand Technology Park PolandEast with
atechnologyincubator.Basedon the school,thereareplansto createan EmergencyMedical
Centrei in collaborationwith the EmergencyandMedicalProceduresaboratoryandMedical
Air Rescueln the programmepart of theil S u s t aDevelapnénttrategyfor the City
of Go r zWielkopolski for 20102 0 2 id was consideredustified to supportthe efforts
of PWSZin G o r zWielkopolskito establisra GorzowskaAcademythrough,amongothers,
funding the necessaryechnicalandscientific infrastructurewhile the programmepart of the
i Su st @evelapménstrategyfor the City of Go mb& 0 2 @edlictssupportprovided
by the city for the developmenif higher schools,with the particularinclusion of PWSIP
in G o m Wradertakingtogethemwith theschoolandotherinstitutions joint actionfor the start

up in G o mdfaa leading researchcentrefor food processingand developingthe higher
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schoobs infrastructure,namely a campus,sports hall and a laboratory for modern food
processingln thefi Su s t aDevelapménStrategyfor the City of Sanokfor 20132 0 2 4 0
it was stressedthat the main task of PWSZ in Sanokis not only supportingregional
developmentthrougheducatinghighly qualified employeesbut alsoinfluencingthe cultural

and economicpolicy of the Karpacki Euroregon. In turn,in thefi Su s t aDevelapméne
Strategyfor the City of P § ote@2k0 2tBetewaspresentedietailedinformationonthe PWSZ

in P § o makelyonthenumberof studentof particulardegreecoursesacademictaff andits
teachingfacilities.

Summingup the review of the contentsof local sustainabledevelopmenttrategies,
it canbe concludedhatif in the district strategicdocumentghe fact of the existenceof state
schoolsof highervocationaleducationin their region was left unstated,or only mentioned
briefly (while listing all the functioninguniversities)then,in the city strategicdocumentghe
fact thatstateschoolsof highervocationaleducatiorarelocatedin their regionwasmentioned
and,whatis more,wasconsiderecan asse of the city andits opportunitiesfor development,
and sometimeseven providing supportto stateschoolsof higher vocationaleducationwas

elevatedo the statusof a strategyobjective.

The questionof sustainabledevelopmentin the strategiesfor stateschoolsof higher
vocational education

Developmentstrategiesfor state schoolsof higher vocational educationare highly
diversifiedin termsof the form and scopeof information presentedDespitethe differences,
the structureof most of the docunentsis similar. They include the mission, vision and
developmenbbjectives(on one, or severallevels). Many of them also include a diagnosis
of the currentstate,usually concludedwith a SWOT analysis.The further part of the paper
presentghe resuls of the verification of whetherthe strategiedor the analysedschools,or
morepreciselythe missionandvision contentsmentionthe sustainablelevelopmenprocess.

The effects of this verification allow us to reachthe conclusionthat formulations
referring to this developmentvereincludedonly in threeamongover 30 strategydocuments.
The mannerof their formulationwas quite variedi a very brief formulationwasincludedin
thed De v e | StmtagforthePWSZinG g o gfor 20142 0 1 8ndarelativelylongone
intheA De v e | GtamgyiortS.Pi gRWEZIn Krosnofor 20152 0 2 Blawvever,the
missionsandvisionsemphasisetheissueof servingthecity andregionaldevelopmenthrough
conductingteachingand science and researchactivity, and linked sustainabledevelopment
to shapingdemocraticgcivic andpatriotic attitudesamongstudentsgraduatesandemployees.

A detailedlisting of the formulationsis presentedn table4.
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Table4. Formulationgeferringto sustainableevelopmentoniainedin developmenstrategiedor

stateschoolsof highervocationaleducation

State Schoolof Higher . . " - .

: . Formulations contentsin terms of missionand/or vision referring to
Vocational Education :

(PWS2) sustainabledevelopment

Takingactionfosteringsustainablelevelopmenin conditionsof socialandethical

PWSzinGgog - w responsibility.

Shapinganddevelopingesponsiblelemocraticgivic andpatrioticattitudesamong
students,graduatesand employeesand in the environmentfor the sustainablg
developmenof thecity, region,PolandandEurope,andin this way contributingto
regionaldevelopment.

PWSZin Krosno

Takingactionandprojectsn thefield of scienceteachinggeducatiorfor sustainablg
developmentshapinga knowledgebasedsociety and civic attitudesamongthe
students graduatesand employeesof PWSZ, the inhabitantsof the city andthe
region.

PWSZinOSwi fci

Source:Own elaboratiorbasedon developmenstrategiesor stateschoolsof highervocationaleducation.

Functioning of state schoolsof higher vocational education and the sustainable
developmentprocess

Attemptingto verify the hypothesisaccordingo which thefunctioningof stateschools
of higher vocationaleducationfostersthe processof sustainabledevelopmentthere must
be emphasisedeveralissueswhich, in the authoizs opinion, are of particularimportance.
Firstly, creatingstate schoolsof higher vocational educationgreatly decreasedhe degree
of spatialconcentratiomf highereducationreducingn thiswayinequalitiesn acces$o higher
schoolsin Poland providingthe sameeducatioropportunitiesor youngpeople As expected,
greaterspatial accessibilityof tertiary educationinstitutions positively affectedthe gross
enrolmentatio in theregionswherestateschoolsof highervocationaleducatiorwereformed.
Secondlythefunctioningof stateschoolsof highervocationaleducationndirectly influences
theeconomyof the citiesanddistrictswherethe schoolsarelocated Beingestablishedn mid-
sizetowns,which previouslydid not havetertiary educationnstitutions,the schoolsgenerated
new employmentfrequentlybecominganimportantemployerlocally. Employmentinvolved
thenecessityf studenserviceaandtheneedto maintaininfrastructue fadlities [Misztal 2000,
p. 18-21]. In turn,residencandliving of studentsn thesecitiesgeneratedjrowthin consumer
demandn local rentalmarkets transportservicesfood servicesandentertainmentsportsand
recreation Augustyniak2015,p. 193-201], althoughit mustbe assumedhatthe growth was
relatively small, asmoststudentsare eitherresidentsof the cities wherethesehigherschools
are located,or residentsof the surroundingtowns. Thirdly, creatingstateschoolsof higher
vocatioral educationboostedthe processof revitalisationof urbanareas,particularlyin the

neighbourhoodwheretheschoolsarelocated.Thesewerefrequentlyformermilitary buildings
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or formeroffice buildingswhichwereshutdownasaresultof administratve reforms.Fourthly,
stateschoolsof highervocationaleducatiorreceivesubsidiesrom the nationalbudgeton an
annualbasisfor tasksconnectedvith educatingstudentf full-time studiesandmaintenance
of universities(theso-calledfi b a @ i & nThet @mountis very diverse(it dependon many
factorsi in compliancewith the currentalgorithmof subsidiedistribution),but on average,
in recentyearsthe amountaccountedor severalmillion zloty annually. Furthermore state
schoolsof highervocationaleducationreceivefunds from the nationalbudgetfor financial
assistancdor studentswherethe averagefunding for one schoolin recentyearsamounted
to severalmillion zloty on anannualbasis.If, with referenceothefi b a @ i @ihis hardly
possibleto estimatevhatpartis spentlocally, then,in the caseof fundsfor financialassistance
for students,it can be assumedtaking into considerationthe place of residenceof its
beneficiaries that the largestpart of themis spentlocdly. Fifthly, stateschoolsof higher
vocationaleducationcollaboratewith numerousentitiesin the sociceconomicenvironment,
to the greatesextentwith publicinstitutionsandcity authorities.The collaborationwith these
entities, determinedby the limited spatial extent of influence of state schoolsof higher
vocationaleducationandthe type of degreecoursesconductedby them,contributesi in the
opinion of university authorities,local governmentauthoritiesand employersi to building
partnerfips and mutualtrust, shapingpositive behavioursandattitudestowardscooperation,
andit alsoinfluenceghesensef communityin theregional/locakenvironmentin thestudenté
opinion, stateschoolsof higher vocationaleducationalso createa friendly atmospherdor
studying and studentlife, but, over and abovethis, they contributeto creatingthe skills
of cooperationppennesand flexibility amongstudentsin the opinion of local government
authoritiegnotto mentionuniversityauthorities) theseschoolsengagen initiativesraisingthe
competitivenesandattractivenessf the cities, districtsandregionswheretheyoperate.

The issuespresentedaboveindicate the significant role of state schoolsof higher
vocational educationin the sustainabledevelopmentprocess The increasein educational
opportunitiesfor youngpeoplefrom smallertowns,the growthin grossenrolmentratio in the
regionswhere stateschoolsof highervocationaleducationwere created,ndirect economic
stimulationin theseregionsandenhancinghemwith financialmeandrom the nationalbudget
in the form of grantsfor the universitiesand financial assistancdor studentsboostingthe
procesof revitalisationof urbanareasaswell asthe positiveeffectsof colaborationbetween
thehigherschoolsandnumerou®ntitiesin thesocioeconomicenvironmentseento showthat
the functioning of state schools of higher vocational educationfosters the sustainable

developmenprocessTheschoolssupportthe developmat of subregionatentresandin this
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way they contributeto sustainablalevelopmentegionally.In the authofs opinion, this fact

allowsthe positiveverification of the hypothesistatedn this paper.

Conclusion

The consideration®n the role of stateschoolsof highervocationaleducationin the
procesf sustainablelevelopmenincline theauthorto formulateseveralgeneralkconclusions
and points. Firstly, the adaptationof state schools of higher vocational education to
adynamicallychangingreality entailsthe necessityf emphasisingts presenplaceamongthe
participantsn thesustainablelevelopmenprocessand,atthesameime,to continuesearching
for its placein this process Secondly,acting through state schoolsof higher vocational
educatiorfor the benefitof regionalandlocal communitiegequiresredefiningtheir functions,
which, undoubtedlyshould be different from the objectivesand tasksof the scientifically
strongestacademicuniversties located in the largest conurbations.Thirdly, the building
of long-termrelationshipsvith differententitiesby stateschoolsof highervocationaleducation,
basedon mutual trust, should make theseschoolsbecome,in a sensefi f a ¢ t af socia s 0
capitalfor the cities, districtsand subregionsvherethey arelocated.Fourthly, enhancinghe
role of stateschoolsof higher vocationaleducationin creatingthe processof sustainable
developmenat theregionalandlocal level shouldbe correlatedwith their evolutiontowards
smartorganisationsAnd finally, fifthly, implementingthe changesn the functioningof state
schoolsof highervocationaleducatiorshouldbe well thoughtout andconsisteni bothatthe
level of the whole sectorof statesdools of higher vocationaleducationand at the level

of particularschoolsconstitutingthis sector.
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Abstract: Thestudyassesse$evariationin termsof theshareof agriculturein theeconomyof individualregions
in Polandand assesseis economiceffectivenessn comparisorto the entire regionaleconomy.The economic
efficiency of agricultureis assessedising the indicatorsof labour productivity and fixed assetsproductivity.
Theresearchusesthe public statisticspaneldatafrom 20022015. It wasfound thatthe level of employmenitn
agriculture,andlabour productivity in agriculture,againstthe backgroundof the economyof regionsis highly
diversified.Largedifferencesn labourproductivity in the sectorarean obstaclefor the convergencef regional
agriculture A positiverelationshipwasobservedetweerthe stateof developmenbf the economyof individual
regiors,andtheeffectivenesandpotentialof agriculture A higherlevel of regioral economiadevelopmeniakes
it possibleto effectively eliminate structuraldefectsin agriculture,especiallyrelatedto excesslabour force.
Asaresultof theresearchabeneficialfeedbackoop wasshownbetweerthedevelopmenof aregiorts economy
andthe economicefficiency of agriculture expressedamongothers by labourproductivity andthe productivity
of fixed assets.

Keywords: agriculture hationaleconomytechnicallabourequipmenteconomicefficiency
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Introduction

The role of agriculture in the national economy is undergoing significant
transformations While the impact of agriculture on the basic macroeconmic indicators
is becomingweakerin relativeterms,its links to the nationaleconomyare growing stronger,
taking on a new significance in the context of publiccgoods supply by agriculture
[Van Huylenbroecket al. 2007, p.7, Wilkin 2010, pp. 9-10; C z pwiski, K u § 0k 1, pp.
16-25; Kisiel andBabuchowsk&013,p. 62].

The globaleconomyis changingasa resultof the transitionsfrom theindustrialstage
to the postindustrial stage to the information stage causingstructuraltransformationsn the
ewmnomy. This process,coupledwith globalisationand integration,causestransformations
in the spatial structuresand industry structuresof nationaleconomiesas well asredefines

the significance of individual sectorsfor the economic developmentof spatial systems
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atdifferentlevels(local,regional nationalandinternational] R a ¢ btal.2099,p.31]. These
transformationsffectthe entireeconomy including agriculture.Integrationwith the EU was
one of the impetusesbehind the changesin Polish agriculture,as it compelledthe sector
to adaptits productionmix to the requirementof the commonmarket. However,thereare
significant regional variationsin the scaleand rate of theseadaptiveprocessesn Poland,
includingin agriculturalmodernisatiorandrestructuringPietrzykowskiandWicki 2011,p. 8].

Polish agriculture distinguides itself through its regional diversity in terms
of productioncapacityandeconomicefficiency.UnderlyingthechangeshatPolishagriculture
hasbeenundergoingn recentyearsaremanyfactors,both exogenousindendogenouslThese
includePolands membershipof the EU, the adoptionof CommonAgricultural Policy (CAP)
mechanismdggalconsiderationgconcerningjn particular,animalwelfareandenvironmental
protection), global considerationsfor the competitivenessof the agrifood sector on
intermationalmarketgincluding,in particular theoutcomesf WTO negotiationsthesituation
ontheglobalmarketfor raw materialsandagriculturalproductsjncludingnonfood materials,
the situationon the financial, energyand fuel markets,etc.), geopditical changesaffecting
internationaltradein agri-food products,changesn the pricesof agricultural productsand
input-pricerelationshipsaswell asadvancements productiontechnology Chava2011,pp.
384-385;Czudecetal. 2017,p. 52]. Whileit is difficult toidentify theimpactof thesandividual
factorson agriculturaltransformationsinddevelopmentghepositiverole of CAP instruments
is admittedlysignificant[AndreosseO&Callaghar2003,pp.89-127].

Agricultureis integralto theecmnomiesof individual Polishregions Its significancefor
regionaleconomieshouldbe assessedot so muchon its grossGDP contribution,ason its
rolein realisingthe potentialof thelabourfactor,andusinglandresourceso servethe purpose
of not only productionbut also of public-goodssupply [Wilkin 2010; Czudec2009; Czudec
andKata2013].

Whateverthe strategyfor regional development,in order to meet the objective
of bridging developmengaps,it is essentiato effect structuralchangedeadingto betteruse
of resourcesn eachregion and more dynamic endogenousievelopmentCapello 2009].
Agricultural andrural resourcesepresentan importantpart of regionalresourcesn Poland.
It is impossibleto bring aboutdynamic and sustainableegional developmentunlessthese
resourcesireefficiently usedandunlessagricultureis well-alignedwith theregionaleconomic
structurgCzudecetal. 2017,p. 52-104].
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Study aim and methodology

The aim of this studyis to determinethe regionalvariationsin the significanceof
agriculturefor the economieof individual regiors in Poland.This significanceis definedas
the contribution of agricultureto selectedregional economicfactors (employment, capital
expendituresGrossvValueAdded fixed-assevalue)andtheeconomicefficiencyof agriculture
relativeto theeconomyof aregionatlarge.To thisend,a comparativeanalysisvasemployed,
usingthefollowing measuredabourefficiency(GrossValueAddedperemployee)fixed-asset
productivity (GrossValue Added/grosdixed assetvalue), technicallabour equipment(the
grossvalueof fixed assetgperemployee)andinvestmentbutlaysper employee The analysis
coveredtwo threeyearperiodsi 20022004 (the yearsdirectly precedingPolands accession
to the EU) and20132015.The aim wasto determinehow thesemeasureshangedvertime,
andto investigatavhethertherewasconvergencer divergencen theagriculturalcontribution
to regioral economiesandin its economicefficiencyin theseperiods.Theeconomicefficiency
of agriculturewas assessewvith the measureof labour productivity (calculatedas the ratio
of grossvalue addedto the numberof personsemployedin agriculture)andthe productivity
of fixed assetgcalculatedastheratio of grossvalueaddedo the grossvalueof fixed assets).

The Central Statistical Office (Statistics Poland) data from 20022015 was used
asempiricalmaterial. CPFbasedixed pricesfrom 2015were usedto makesurethatthevalues
in monetarytermsare comparableA hierarchicalclusteranalysisusing Ward®s methodwas
applied to group individual regiors accordingto the significanceof agriculture for their
economiesUsing this method, it is passibleto identify clustersof objectssimilar in terms
of selectedstatistics,so thatthereis aslittle variationaspossiblewithin eachcluster,andas
muchvariationaspossiblebetweenndividual clusterdHydzik andSobolewsk2009,pp. 142
151]. Variance analysiswas employedto estimatethe distancebetweenindividual units

[Stanisz2007,p. 122]. Prior to theanalysisthe attributeswverestandardised.

Results

In Poland agricultureis a significantsectorof the nationaleconomy.This significance
is reflectedin its contributionto the GrossValue Addedof Polisheconomyln theyears2002
2004, this contribution averaged3.2 percent,and between2013 and 2015 it shrankto
2.8 percent(Figure 1). This showsthat agricultureis losing its significanceas an income
generatingectorof the nationaleconomyasa resultof the higherratesat which othersectors
of the economyare growing. Ultimately, this provesthat the economyis evolving towards
amodernstructure[AndreosseO8Callaghar2003,pp. 26-30; Mr-w c z y €Esakna E80R, a
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p. 97]. Thereis substantiategionalvariationin the contributionof agricultureto GrossValue
Added(Figurel). In both periodsunderstudy(20022004,20132015),this contributionwas
found to be lower than the national averagein five regiors i $ | N s Rodkarpackie,
Ma g o p oDs ki e S antl Maowseckie (Figure 1). In most regions, agricultural
contributionto GrossValue Addedwaslowerin 20132015thanin 20022004 (exceptfor the

Podlaskiel ubelskie,LubuskieandPomorskieregiors).

Fig. 1. Shareof agriculturein GrossValue Addedof individual Polishregionsandof total economy
of Poland[%0]
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Another important indicator of the role of agriculture in the national economy
is agriculturalcontributionto grossfixed-assetwalue,whichwas6.9 percentin 20022004and
decreasedo 4.6 percentin 20132015 (Figure 2). In regiors whereagriculturewas a larger
contributorto GrossValue Addedof theseregionaleconomiesthe agriculturalsectoralsohad
higherfixed-assewalues.lt is alsoimportantto notethatagriculturalcontributionto thevalue

of all fixed assetsn theeconomywasfoundto havedecreaseth all Polishregions(Figure?2).

Fig. 2. The shareof agriculturein grossfixed-assetwvaluein theeconomy[%]
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Technical labour equipmentis a function of capital expenditures.The share
of agriculturalinvestmenexpendituresn theinvestmenbutlaysof the nationaleconomywas
slightly lower in 20132015 than in 20022004 (Figure 3). More specifically, this figure
increasedn severregions,n oneregionit remainedunchangedandin eight regionsthefigure
decreaseFigure3d). Theincreasen theshareof agriculturein thetotalinvestment®f regional
economieccurredin thoseregionswherethe scaleof investmentn agriculture,in the post
accessiorperiod, was the highest. A general observationcan be made that the hierarchy
of regiors in relationto both this measureand the precedingmeasures largely the same.
This showsa relationshipbetweerthe contributionof agricultureto GrossValue Addedandits

fixed assetandinvestmenbutlayslevels.

Fig. 3. The shareof agriculturein investmenbutlaysin the economy[%]
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Source:own calculationshasedon CentralStatisticalOffice (CSO)data.

Agricultural development mainly involves structural changes, concentration
of productionandtheredistributionof surpluslabourto nonragriculturalsectorsA comparison
betweenthe 20132015 and 20022004 periods shows that the agricultural contribution
to overall employmentdecreasedrom 18.6 percentto 11.7 percent(Figure 4). This rate
droppedin all regions, including the most in regiors with relatively high agricultural
employmentrates in 20022004. Notably, there is substantialregional variation in the
agriculturalcontributionto employments$ | N segiongvherethe level of industrialisations
the highestin Poland,hadthe lowestagriculturalemploymentrate (4.1 percentin 20022004
and 2.7 percentin 20132015) In both periodsunder study, this indicator camebelow the
national averagein nine regions (Figure 4). For the Ma § o p orég®rk theeagricultural
contributionto employmenfell belowthe nationalaverageywhereasn the Wielkopolskieand

G - d zrégiorethisfigure slightly exceededhenationalaveragewhich equalsl1.7%(Figure
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4). The agricultural contributionto employmentwas markedly higher in the Podkarpackie

(in 20132015the differencewas4.9 p.p.in relationto the nationalaverage)s wi nt okr zy s k
(differenceof 10.7p.p.), Podlaskigdifferenceof 12.1p.p.) andLubelskie(differenceof 12.2

p.p.) regiors, i.e. regionswith high agriculturalland fragmentatiorandrelatively low levels

of economicdevelopmenfPocztaand Bartkowiak 2012, p. 99; Czudecet al. 2017]. It is

importantto add, however,thatin the periodsunderstudy,agricutural employmentratesin
theseregionsdroppedthe most(from 13.9p.p.in Podkarpacig¢o 8.4p.p.inS wi At okr zy s ki
(Figure4).

Fig. 4. Shareof agriculturein employmenin theeconomy
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Source:own calculationshasedon CentralStatisticalOffice (CSO data.

Despitethis downwardtrend,the agriculturalsectorcontinuesto be a majoremployer
(11.6 percent),as opposedto many EU countries,whereit accountsfor 1-2 percentof the
overallemploymen{G- ral andRembisz2017,p. 120]. Reductionin agriculturalemployment,
while maintainingat leastthe currentlevel of agriculturalproduction,is essentialf the sector
is to becomemore efficient. The modernisation structuralchangesand concentrationand
scalingup of productionof agriculturalholdingsii p u &ltodrout of agriculture However,in
orderfor labourresourceso continuedepletinga secondnechanisnmustbeatwork in which
othersectorsof theeconomyfi p u labbudout of agriculture[Kusz andMisiak 2017,p. 147].
In orderfor thisto happentheeconomymustbe developingat a highrate.

Technicallabour equipment(capitatlabour ratio) characteriseshe quantity of fixed
assetperunit of labour(afull-time employee)A low capitatlabourratio hasanadverseeffect

on labou efficiency[ G o gnal Sozera2008, p. 73]. Furthermorepecausef the relatively
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highrateatwhichlabourcostsgrowcomparedo otherfactorsof productionemployinglabour
savingtechnologiedecomes necessityMundlak 1988,p. 172; RunowskiandZi n t281ll,a
p.30]. Comparedo othersectorf thenationaleconomyin Poland agricultureis characterised
by a muchlower capitatlabourratio, which is oneof the reasonsts labourefficiencyis lower
thanin othersectors.This unfavourabledisproprtion was observedn both 20022004 and
20132015. Technicallabour equipmentincreasedbetweenthe periodsunderstudyin both
agricultureandthe nationaleconomyat large, with agricultureexperiencinga slightly higher
increasgTablel). This meanghatthe rate of modernisatiorandinvestmenin agricultureis
higherthanin the economyat large. Nonethelessthe disproportionbetweenagricultureand
othersectorgs still significant.In addition,agricultureexhibitssignificantregionalvariatiors
in thecapitatlabourratio. Thesedisproportionsarehigherthanin theeconomyatlarge(Table
1). Neverthelessin the period understudy (20022005), the differencebetweenthe regions
with the highestandlowesttechnicallabourequipmentn agricuture had shrunkfrom a 5.6
timesto a 3.8 times. This might indicate an ongoing, albeit slow, regional convergencef

agriculturein termsoftechnicallabourequipment.

Tablel. Technicalabourequipmen{thousand$LN) investmenexpenditureperworker (thousands

PLN) in agricultureandnationaleconomyin Poland

Agriculture National economy
Region 2002 2013 2002; Region 2002 2013 2002;

2004 2015 | 2004=1 2004 2015 | 2004=1

thousandsPLN thousandsPLN
A/ Technicallabour equipment
Zachodniopomorskie 151.3 165.4 1.09 | Mazowieckie 243.1 261.8 1.08
Dol noSI Nski| 101.3 | 159.3 1.57 | Pomorskie 173.1 | 196.7 1.14
Opolskie 87.5 133.9 153 |$1 Nski e 170.1 213.7 1.26
Wa r mi -@aszlrskie 112.8 123.2 1.09 | Opolskie 193.5 210.1 1.09
$1 Nskie 102.7 | 1228 | 119 (Dol noSI Ns ki 1791 | 2364 | 1.32
Lubuskie 82.2 120.2 1.46 |War mi -@aszlrskie 146.3 176.4 1.21
Wielkopolskie 77.3 118,9 1.54 | Wielkopolskie 146.0 221.8 1.52
Pomorskie 102.2 103.1 1.01 | Zachodniopomorskie 175.0 246.1 141
Podlaskie 58.6 845 1.44 | Podlaskie 138.1 181.2 1.31
Kujawskapomorskie 69.7 83.8 1.19 | Lubuskie 138.5 219.7 1.59
G-dzkie 53.2 68.6 128 |[Magopol ski ¢ 1288 | 1854 1.44
Mazowieckie 55.7 67.1 122 |Sswintokrzygdg 1295 147.9 1.14
Podkarpackie 34.4 53.1 156 |G- dzkie 118.7 159.9 1.35
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Lubelskie 39.7 51.6 1.30 | Podkarpackie 120.0 180.4 1.50
Magopol ski e 267 49.4 1.84 | Lubelskie 109.1 141.7 1.30
SwiAtokrzys| 404 43.1 1.07 | Kujawskopomorskie 1235 180.6 1.46

Poland 59.0 80.0 1.36 | Poland 158.37 | 204.84 1.29

B/ Investment expendituresper worker

Zachodniopomorskie 3.23 6.49 2.01 | Mazowieckie 18.08 20.48 1.13
Dol noSI Nski| 1.60 5.23 3.27 | Lubuskie 9.32 12.99 1.39
Wielkopolskie 1.86 4.88 2.62 | Pomorskie 11.61 16.26 1.40

Wa r mi -Gszlrskie 2.46 4.70 191 |Dol noSIl Nskil 13.63 19.81 1.45

Lubuskie 2.22 4.55 2.05 | Wielkopolskie 12.01 16.59 1.38
Opolskie 1.69 4.38 2.59 | Zachodniopomorskie 10.10 18.80 1.86
Pomorskie 181 4.00 221 |$1 Nski e 11.31 15.52 1.37
Podlaskie 1.13 3.39 3.00 | Opolskie 8.50 16.59 1.95
$§1 Nskie 1.60 3.03 189 |Magopol ski ¢ 9.46 14.65 1.55
Mazowieckie 1.09 2.67 245 |War mi -(szlrskie 8.20 12.90 1.57
Kujawsko-pomorskie 1.01 2.63 2.60 | Podkarpackie 7.79 14.39 1.85
G-dzkie 0.93 2.17 2.33 | Kujawskopomorskie 7.72 14.25 1.85
Lubelskie 0.57 1.62 284 |Swintokrzyg 751 9.08 1.21
Magopol ski g 0.38 1.27 3.34 | Podlaskie 7.47 13.62 1.82
Podkarpackie 0.37 1.24 3.35 | Lubelskie 5.30 10.24 1.93
Swintokrzys| 077 1.06 138 |G- dzkie 7.7 13.34 1.73
Poland 1.08 2.77 2.56 | Poland 10.72 15.76 1.47

Source:own calculationsbasedon CSOdata

An increasean the capitatlabourratio is a resultof anincreasen capitalexpenditures
per employee.For agriculture,this parameteiis much lower than for the nationaleconomy
(Tablel). Betweer2002and2004thevalueof investmenbutlaysperemployeedifferedby 10
times,wherea®ver20132015thedifferencehadshrunkto 5.7times.Thedifferencedetween
the nationaleconomyand agriculturein regionalbreakdownare, however,muchlarger.The
largestdisproportionsn this respecbetweer2002and 2004wererecordedortheMa o p ol s k a
andPodkarpacieegions(a differenceof 24.9timesand21.1times).Converselythe smallest
differences in investment expenditures per employee were observed in the
ZachodniopomorskiandWa r mi -MszUrskieregiors (by a factor somewhaigreaterthan
3). Between2013 and 2015 the largestand smallestdifferencesin capital expendituregper
employeewnererecordedor the sameregiors, althoughthe disproportionsveresmaller(from

2.7timesto 11.6times).Thesedisproportionshadshrunk,to varyingdegreesin all regions.
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As technicallabour equipmentimproves,so shouldlabour efficiency, definedas the
relationshipbetweenoutputsper unit of labour. This studytook GrossValue Added as the
measuref output,asit is availablein public statisticsaasanincomecategoryLabourefficiency
in bothagricultureandthe nationaleconomywashigherin 20132015thanin 20022004, but
agricultureexperiencea higherrateof growthin labourefficiency(Table2). Thisis apositive
developmentor the developmenbf this sector.Whatremainsproblematids thatagricultural
labour efficiency variesconsiderablybetweenregiors I much more considerablythanin the
caseof theregionaleconomyatlarge.Forregionaleconomes,theincreasen labourefficiency
rangedfrom 36 percentto 51 percentwhile agriculturallabourefficiencyincreasedy a mere
3 percentDolny$ | Na &sinuchas88 percent(Podlasie).

Thelowestagriculturallabourefficiencywasrecordedn the Podkarpacieegion,while
Zachodniopomorskieegion had the highestagricultural efficiency. Theseare datafor both
periodsunderstudyi in 20022004 the differencein labourefficiency betweenthe mostand
leastefficientregionswas9.5times,andin 2013-2015it decreasetb afactorof slightly over
8 times.Thesubstantiahgriculturallabourefficiency differenceshetweernregionscontinueto
exist,andtherateatwhichtheyaredecreasings tooslow. A fasterincreasen labourefficiency
would be particularlydesirablein regionswith fragmentedagriculture.lt is alsoimportantto
notethatthelabourefficiencyof Polishagricultureis considerablypelowthe EU averagethus
makingit lesscompetitiveinternationallyjPocztaet al. 2009, p. 48].

Table2. Grossvalueaddedoerworking person(thousand$’LN) in agricultureandnationaleconomy

in Poland
Agriculture National economy

Region 2002 2013 Region 2002 2013
9 2004 | 2015 | 2002 9 2004 | 2015 | 2002
2004=1 2004=1

thousandsPLN thousandsPLN
Zachodniopomorskie | 31.79 | 39.43 1.24 | Mazowieckie 95.92 | 14450| 1.51
Lubuskie 27.00 | 36.36 135 |$§1 Nski e 84.17 | 116.12| 1.38

Wa r mi -@szlrskie| 25.81 | 35.33 137 |Dol noSI Ns k| 83.35| 124.89| 1.50

Pomorskie 18.70 | 30.62 1.64 | Wielkopolskie 74.69 | 106.73| 1.43
Mazowieckie 16.43 29.82 1.81 | Kujawskopomorskie | 71.69 | 98.52 1.37
Wielkopolskie 24.04 | 28.71 1.19 | Pomorskie 82.20 | 113.72| 1.38

Kujawskopomorskie | 20.11 | 26.88 1.34 | Zachodniopomorskie | 80.43 | 110.56| 1.37

Opolskie 17.42 | 22.46 1.29 | Opolskie 74.03 | 104.35| 141
Podlaskie 11.29 | 21.26 188 |G- dzki e 67.52 | 99.71 1.48
Dol noSI Ns k| 20.04 | 20.68 1.03 | Lubuskie 78.09 | 104.70| 1.34
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Agriculture National economy

Region 2002 2013 Region 2002 | 2013

9 2004 | 2015 | 2002 9 2004 | 2015 | 2002
2004=1 2004=1

thousandsPLN thousandsPLN
G-dzkie 1291 | 18.72 145 |Wa r mi -@aszlrskie| 70.97 | 96.62 1.36
$1 Nski e 12.81 | 15.65 122 [Magopol ski| 68.00| 9595 1.41
Lubelskie 7.06 12.03 170 |[swintokr zy| 59.41| 82.00 1.38
Sswintokrzy| 850 10.73 1.26 | Podlaskie 59.73 | 86.14 1.44
Magopol ski 5.38 6.89 1.28 | Podkarpackie 57.45 | 81.26 1.41
Podkarpackie 3.32 4.88 1.47 | Lubelskie 55.16 | 78.44 1.42
Poland 13.54 | 19.56 1.44 | Poland 76.22 | 109,54 | 1.44

Source:own calculationdbasedon CSOdata

In 20022015 both the nationaleconomyand agricultureexperiencedan increasein
fixed-asseproductivityexpressedstherelationshipbetweerGrossValueAddedandthegross
fixed-assetvalue (Table 3). This increasewas larger for agriculturethan for the national
economyatlarge,buttheratiowasstill substantialljfower for agriculturethanfor thenational
economyin 20022004, as well as in 20132015. However, this gap had been bridged
considerablyn manyregions,or eliminatedaltogetherasin the caseof Mazowieckieregion
This meanghatfixed-asseproductivityin agriculturecanbe substantiallymprovedto alevel

thatis closeto thatof the nationaleconomy.

Table3. Grossvalueaddedn relation to the grossvalueof fixed asset$%) in agricultureandnational

economyin Poland

Agriculture National economy
Region 2002 2013 2002 Region 2002 | 2013 | 2002
2004 2015 | 2004=1 2004 | 2015 | 2004=1
Podkarpackie 8.91 13.94 1.56 | Opolskie 35.42 | 41.49 1.17
Lubelskie 1450 | 25.81 1.78 | Podlaskie 39.19 | 40.23 1.03
Podlaskie 16.33 | 26.70 1.64 | Lubelskie 41.09 | 42.27 1.03

Magopol ski| 17.33 | 21.66 1.25 |[|War mi -@szlrskie| 41.98 | 43.03 1.03

Pomorskie 17.54 | 30.65 1.75 | Zachodniopomorskie | 42.22 | 40.90 0.97
Opolskie 17.86 | 18.23 1.02 |[$wintokrzy| 4239 | 42.88 1.01
Dol noSI Ns k| 1873 | 20.42 | 1.09 |Mazowieckie 42,90 | 49.81 | 1.16
Zachodniopomorskie | 19.08 | 25.94 1.36 | Podkarpackie 44.35 | 41.87 0.94
$1 Nskie 19.38 | 22.95 1.18 | Lubuskie 4551 | 37.78 0.83
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Agriculture National economy
Region 2002 | 2013 | 2002 Region 2002 | 2013 | 2002
2004 2015 | 2004=1 2004 2015 | 2004=1

Wa r mi -@azlrskie| 19.87 28.60 144 |Dol noS| Ns k| 46.41 | 49.73 1.07
Swintokrzy|l 21.07 | 26.58 1.26 | Pomorskie 46.91 | 47.67 1.02
G-dzkie 22,70 | 30.51 134 {Magopol ski| 4749 | 49.35 1.04
Kujawskopomorskie | 25.27 | 30.00 119 |G- dzki e 47.93 | 46.36 0.97
Lubuskie 26.75 | 33.83 1.26 | Wielkopolskie 49.40 | 50.09 1.01
Mazowieckie 27.02 | 46.01 1.70 | Kujawskopomorskie | 49.49 | 47.04 0.95
Wielkopolskie 27.88 28.50 1.02 |$1 Nski e 50.34 | 48.24 0.96
Poland 20.83 | 28.66 1.38 | Poland 4541 | 46.93 1.03

Source:own calculationsbasedon CSOdata

Basedonthevariableselatedto theeconomicefficiencyof agriculture(Tablesl, 2 and
3), asdiscusse@bove theregionsweregroupednto threemoreor-lessuniform sets(clusters)
using Ward3s clusteranalysismethod[Stecet al. 2005, p. 141].Thedendrogran in Figure5
illustratestheresultsof this grouping.Thefirst clusterincludedPodkarpackies wi it okr zy s ki
Ma g o p odnd lulbekskie regiors, i.e. regions with the lowest economic efficiency
of agricultureandthepooresproductivity,attributableo thefragmentatiorof agriculturalland.
The secondcluster comprisedMazowieckie, Podlaskie,G - d z dnd KajjawskoPomorskie
regiors and the third cluster included Zachodniopomorskie,Wa r mi -Mszlrskie,
PomorskieWielkopolskie,Lubuskie,$ | N sOpadlskieandD o | n o Ségirs.k i e

Fig. 5. Groupsof regionsin theaspecbf economicefficiencyof agricultureandthe shareof

agriculturein theeconomy
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Agriculturein clusterl regionsexhibitedarelativelyhigh contributionto employment,
muchlower labourcapitalratiosandlow capitalexpenditureper employeg(Table4). In the
remaining two clusters, economic efficiencies were much higher, with cluster3 regions
standingout aboveother Polishregionsin termsof higher capitatlabourratios, high capital
expendituregper employee a lower agriculturalcontributionto employmentand high labour
efficiencies. Cluster2 regions had the strongestagricultural sectorsin terms of their
contributionto regionaleconomiesndthe highestfixed-asseproductivity (Table4).

Table4. Averageannualvaluesof selectedeaturesof agricultureandaregiornts economyin separated

clustersof regions

Variables Cluster 1 Cluster 2 Cluster 3
A/ Agriculture
Shareof agriculturein grossvalueadded 3.27 4.63 3.26
Theshareof agriculturein the grossvalueof fixed assets 7.42 8.00 6.22
Shareof agriculturein investments 2.20 2.82 241
Shareof agriculturein employment 24.7 18.33 9.94
Technicallabourequipmenin agriculture[thousand$?LN] 39.81 68.32 114.70
Investmenexpenditureperoneemployegthousand$?LN] 0.82 1.92 3.12
Labourefficiencyin agriculture[thousand$?LN] 7.79 20.24 25.60
Productivityof fixed asset§%o] 20.42 29.73 24.22
B/ Regionts economy
Technicallabourequipmenin agriculture[thousand$’LN] 135.56 169.92 181.68
Investmenexpenditureper oneemployedthousand$”LN] 12.11 15.42 15.98
Labourefficiencyin agriculture[thousand$?LN] 72.89 90.96 94.93
Productivityof fixed asset§%o] 46.21 47.64 47.10

Source:own calculationdasedon CSOdata

An analysisof the individual characteristicof agriculturein the respectiveregions
showedthata lower agriculturalcontributionto employments coupledwith a highercapitat
labour ratio and higher capital expendituresper employee, leading to increasedlabour
efficiencies.Thestudyresultsalsoshowthatthereis alink betweertheeconomiadevelopment
of aregionandagriculturaldevelopmen{Table4). It is evidentthatin regionsexperiencing

higherratesof economiadevelopmenttheeconomicefficiencyof agricultureis higheraswell.
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Table5. R Spearmarorrelationcoefficientsbetweervariablescharacterisinggricultureandthe

economyof eachregion

Region®s economy
Variables Technical | Investment Labour | Productivity of
labour expenditures - .
. efficiency fixed assets
equipment | per employee
Technicallabourequipmentn 0.5482* 0.4220* 0.4915* 0.0471
agriculture
Investmenexpenditureperemployee | 5q5. 0.4766* 0.4864* 0.1342
in agriculture
Labourproductivityin agriculture 0.4998* 0.4588* 0.5304* -0.0037
Pro.ductlwtyof fixed assetsn 0.3673* 0.4956* 0.5782* 0.3305*
agriculture
Shareof agriculturein grossvalueadded -0.3334* -0.3243* -0.3986* -0.3779*
Theshar_eof agriculturein thegross -0.5539* -0.5937* -0.6882* -0.4518*
valueof fixed assets
Shareof agriculturein investments -0.2169* -0.3882* -0.3806* -0.5528*
Shareof agriculturein employment -0.6069* -0.6557* -0.7458* -0.3908*

* significantfor p<0,05

Source:own calculations

A statistical analysis of the correlations betweenthe investigated characteristics
of agricultureandregionaleconomieshowsthatthereis a positive correlationbetweenmost
variablesdescribingthe condition of regional economiesand the variablesdescribingthe
economicefficiency of agriculture.This includestechnicallabour equipmentin agriculture,
investmentexpenditureper employee Jabour efficiency and fixed-assetproductivity (Table
5). It is alsoimportantto note the negativecorrelationsbetweenthe efficiency of regional
economiesandthe agriculturalcontributionto regionaleconomiesWith regionaleconomies
developing,agricultural contributionto GrossValue Added, fixed-assetvalue, investment
outlays and employmentin these economiesdecreasesThese findings corroboratethe
correlationgdescribedn theliterature[Mr-w ¢ z y & s kmaka®008;PocztaandBartkowiak
2012;Czudecetal. 2017].

Summary
1. Between2002and2015agriculturebecamdesssignificantfor regionaleconomiesin that
it contributedessto GrossValue Addedandthefixed-assetwalue.This provesthattherate
of structuralchangesvashigherfor the economyat largethanfor agriaulture. Similarly,

agriculturehasbeencontributinglessto employmentalthoughthe sectorcontinuesto be
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a major employer. This is attributableto the unfavourablesociceconomic structure
of Polishagriculture jncludingin particularthe high fragmentationof farmsin manyPolish
regions.

2. Thestudyfoundthatlabourefficiencyin agriculturevariedconsiderablybetweerregions,
much more than in respectof regional economiesat large. National economicpolicies
should prioritise increasingagricultual labour efficiency in Poland,since agriculturés
weaknessn this respecimpedegegionalincomeconvergence.

3. Also, the studyfounda positivecorrelationbetweerthe stateof economicdevelopmenbf
individual regionsand the economicefficiency and productivity of agriculture.Higher
levels of regional economic developmentallow regionsto fasttrack changesin the
relationship between agricultural factors of production, leading to increasedlabour
efficiency and fixed-assetproductivity. In addition this helpsto mitigate the structural
barriersin agriculturemoreeffectively,butaboveall it facilitatesthereductionof redundant

labour.
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Abstract: Theessencef sustainablagricultureis to orchestrat@roduction socialandenvironmentabbjectives.
The pursuitof sustainablegriculturaldevelopmentequiresthe useof optimummanufacturingorocessesyhich
should be costeffective and environmerelly-friendly. To do so, it is useful,if not necessaryto supplement
a farmé productionpotential. The useof productionservicesis an alternativeto investingin technicalfarming
equipmentor to purchasingsomeproductiveinputs. It is thereforeworth consideringhow, andto what extent,
productionservicesn agriculturemaysupporthepursuitof sustainablenanufacturingprocessesl heaim of this
paperis to presentthe changesn the useof selectedproductionservicesin agricultureagainstthe background
of the concepbof sustainablegriculture Also, this paperattemptdo answertthe questionof therole of servicesn
pursuit of sustainabilityin the agriculture sector. The following was considered:the relationshipsbetween
productionservicesandthe implementabilityof the sustainablegriculturemodel;andthe level of (andchanges
to) the useof theseservicesin EU countriesdemonstratinglifferent levels of economicdevelopmentdifferent
naturalconditionsanddifferent agriculturalproductionpatterns.The analysiswasbasedon a deductivemethod
and correlation analysis. The study was basedon relevantliterature and statistical data. The averageuse
of productionserviceds greatelin the agricultureof EU-15thanin EU-10 counties. This suggests relationship
betweereconomiadevelopmentevels(including agriculturalones)andthe useof productionservicesln EU-15
countriesthereis evidentcorrelationbetweenthe useof servicesandfixed capitalformation.In the EU-10, that
correlation is weaker for agricultural services,but tends to be stronger for veterinary services.The use
of production servicesmay supportthe pursuit of sustainableagricultural developmentprovided that farm
managersakesustainabilityinto consideratiornn their decisions.

Keywords: productionservicessustaimbledevebpment sustainablegriculture

JEL: Q16,Q19

Introduction

In the broadcontextof economictransformationaffecting nationaland international
economies, the sustainabledevelopmentparadigm becomes particularly important for
agriculture.According to Pawlak[2008, p. 13] the essenceof sustainableagricultureis to
orchestratgproduction,socialandenvironmentabbjectivesFromthatperspectiveit is of key

importanceto ensurethe implementatiorof optimum manufacturingprocessesvhich should

121



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

be costeffective and environmentallyfriendly!. To do so, it is useful, if not necessary,
to supplement farmd productionpotential. The useof productionservicesis an alternative
to investingin technicalfarming equipmentor to purchasingsomeproductiveinputs. It is
thereforeworth considenng how, andto what extent,productionservicesin agriculturemay
supportthe pursuit of sustainablemanufacturingprocessesTo answerthat question,the
following was considered: the relationships between production services and the
implementabilityof the sustainablegriculturemodel;andthelevel of (andchangeso) theuse
of theseservicesin EU countriesdemonstratingdifferent levels of economicdevelopment,
differentnaturalconditionsanddifferentagriculturalproductionpatternsThis is animportant
issue,becausen the domesticandforeign literatureon servicesthereare almostexclusively
theoreticaland empirical analyseof a generalnature,not referringto sucha specificsector

of the nationaleconomyasagriculture.

Methods and materials of the study

Theaim of this paperis to presenthe changesn theuseof productionservicesn plant
andanimalproductionagainsthe backgroundf the sustainablagricultureconceptAlso, this
paperattemptsto answerthe questionon the role of servicesin the pursuitof sustainability
in the agriculturesector.For this reason,the article consistsof two parts: the first one is
atheoreticaldiscussionandthe otheronecoversempiricalanalysis.

The empirical part of this paper presentsquantitative characteristicof production
servicesusedin agriculturein specificmembercountriesof the EuropeariJnion. Two groups
of servicesusedin plant and animal productionwere selectedfor this study: agricultural
services(for third parties)andveterinaryexpensesasdefinedin EU legislation(Regulation
(EC)No. 138/2004):

- agricultural services constitute the hire of machines and equipment with the

1 Basedon the Our CommorFuturereport,Zegar(eds.,2013,p. 9) stateghat: the requirementor implementing
theideaof sustainablalevelopmeris a certainlevelof economiaevelopmenwhich,in thecaseof mostcountries
aroundthe world, also meanseconomiagrowth. Thisis necesary in order to improvethe quality of living and
economicwell-being which, in turn, raise awarenessand increasepublic pressureon environmentalissues.
However,as a critical elementof the sustainabledevelopmentoncept,economiogrowth cannotgo beyondthe
potentialof theglobal ecosystertbiosphere)Tothisend,havingin minddemographidrends threelinesof action
needto be pursuedsimultaneouslyThe first and the mostimportantoneis to intensifythe creation and use
of innovationsespeally includingtechnologiegor moreefficientuseof availablenaturalresourcesThesecond
onemeangmeasuresakento rationalise per capita consumptioras regardsboth consumptiorievelsin wealthy
societiesand the level of total capital: humancapital and natural capital (assuminghe two kindsof capital are
substitutableby each other to a virtually unlimited extent). According to the requirementsof the strong
sustainabilityconcept,eachof the two kinds of capital (economicand natural) mustbe preservedseparately
(astheyare not fully interchangeable)Also, critical natural capital (ecosystemand natural assetsecessaryn
order to sustainthe vitality and the patterns of consumption)must be preserved.The third line of action
is repreentedby measuresakento reducelossesandwastagethroughoutthep r o d lifecyclié.s
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correspondinglabour (services for third parties 8 e.g. the renting and repair
of agricultural machinery rrigation projects,agricultural advisoryservicesproduct
storage,maintenanceof farm buildings, commercialservicesrelating to agricultural
products, transport of agricultural products, etc. These services are recorded
as secondaryactivities,only if theyare performedfor a third party. Whenperformed
for ownaccounttheyare ancillary activities,whichare notrecordedin theaccount$.
Dueto the availability of datain the EUROSTAT databaseonly agriculturalservices
relatedto plant production(which constitutethe hire of machinesandequipmentwith
the correspondindabour)areincludedin the empiricalpartof the article;

- veterinary expense$ medicineswhich are invoiced separatelyfrom the veterinary
surgeoids fee should be recorded here (medicinesadministereddirectly by the
veterinarysurgeonare recordedwith his feeand veterinarycosts).
Theanalysisvasbasedn adeductivemethodandcorrelationanalysig. Thestudywas

basedon datadeliveredby EUROSTAT, the StatisticalOffice of the EuropeanUnion, and
on relevantliterature.The territory coveredby this studyare EuropeanJnion countries.The
periodcovereds 20002016.Thestartingpoint of theanalysisvaschoserto takeinto account
thesituatian beforethe enlargemenof the EU, while thelastavailabledatafrom EUROSTAT

resourcess relatedto 2016.

Theoretical background and discussion
The essencef production servicesusedin agriculture
The definition of productionservicescame later than the servicesthemselvesThe

relevanttermswere formalisedbecauseof the needto describethe reality for the purposes
of farming activities and academicresearch.Another reasonwas the need to retieve
information for planningpurposesSeveralpositive® definitions exist of productionservices
in agriaulture.R 0 g o z [20W3, k 60] definedproductionservicesas cooperationactivities
in the productionprocesy...) whichconsistin increasingthe usevalueof goodsmanufactured
by undertakingsor in facilitating a productionprocesé. In the caseof productionservices
in agriculture,an operatorexternalto the farm considerednustbe involvedin the production
processNotealsothatthecriterionof participationin productionprocessedoesnotnecessarily

meanthe physicalinvolvementof the serviceconcernedThe serviceonly needgo contribute

2 Thesearecommonlyknown methodssotheydo not requiredetaileddescription.

3 Positivedefinitionsidentify servicesbasedn their characteristicsvhichreferto addressingheneedsof humans
or productionprocessesgysuallyby performinganact.A negativedefinitionis basedn negationjt specifiesvhat
aserviceis not, andstateshatif the negativeconditionsarenot met,theactin questionis aservice.

4 Seellnicki (2009,p. 40).
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to the final result (i.e. the product). Therefore,production servicesin agriculture include
agriculturalservicegrelatedto soil cultivation, veterinaryservicesmaintenanc®f machinery
andequipmenusedin production financialserviceqif relatedto production)andconsultancy

serviceqif affectingproductionoutcomes)Obviously,theabove is a nonexhaustivdist.

Sustainabledevelopmentand sustainableagriculture

In the 1970sand 1980s,the progressingndustrialisationof agricultural production
disruptedthe naturalharmonybetweeragricultureandthe naturalenvironmentTheindustial
agriculturalmodel was dominatedby economicaspectsvhich inevitably led to an increase
in the efficiency and intensity of agricultural production. This, in turn, resultedin soil
degradationjncreasedenvironmentalpollution and degradationof ecoystem biodiversity.
Thedevelopmenbf sustainablegriculturewasa conceptbuilt to addresghe threatsentailed
by thoseadverseevents[Kalinowski 2013, p. 113]. It was a part (and essentiallya further
detailing)of a broaderdefinition of sustainald developmentvith respecto social,economic
andenvironmetal aspect§Zegar2007,p.297].B. C z y U e [R04 X% [d. 168] statesthat the
essencef sustainablelevelopments a Pareteefficient progress This meansthat monetised
productivity needsto be alignedwith the progressivemplementationof environmentaland
social objectives.However,in this case,the necessarygonditionis to restructurethe basket
of utility soldby producersin orderto take betteraccountof environmentabndsocialaspects.
Theimprovedquality of food andnon-agriculturalservicege.g.leisureor supplyof renewable
energy)may becomenew valueswhich partially offset or supplementhe drop in farming
incomescausedy the needto incur environmentaprotectioncosts.

The objectivessoughtby agriculture are related not only to food production (the
productivefunction) but alsoto new functionsof agricultureandto rural developmen{non
productive functions) laying the grounds for multifunctional sustainabledevelopment,
i.e. aprocesghattakeseconomic socialandenvironmentactriteriainto accounfZegar2005,
p. 8, Wilkin 2010, p.11-15, Kowalczyk and Sobiecki 2011, p. 35]. As the sustainable
developmenparadigmis now widely adoptedthatfactis becomingincreasinglyrecognised.
The conceptsof the sustainabilityand multifunctionality of rural areaslie at the core of the
CAP [Kulawik 2015,s. 48]. This is why financingis providedunderthe CAP for measures
relatedto agriculturalservicesdeliveryf. Anotherfactorthatdrivesthe useof servicess farm

5 In this case preventivemeasuresakenby the governmentwhich consistin imposingspecificrequirementsnd
promotingthe awarenessf sustainablalevelopmentmustbe accompaniedby a grassroots processedefining
theneedsof consumergB.C z y U e20R2)p.i169).

51n 2007-2013,asapartof axis3 onthefi q u aof lifetinyural areasanddiversificationof therurale c o n o my , 0
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modernisatiormndincreasedechnicalpotential which largelyresultsfrom aid disbursedunder
the CAP. Generallyalthoughsomeformsof financing(e.g.area paymentsparecriticised,each
of them contributesto increasingthe amountof funds availableto the farmers.This is why
raisingthe awarenessf farmersis just asimportantasthe paymentgshemselvessothattheir
decisiongegardingallocationof fundsare consistenwith the sustainablegricultureconcept

andthe Europearagriculturalmodel.

How do production services in agriculture support the evolution towards
sustainableagriculture?

Agricultural productionis the result of threefactorsof production:labour,land and
capital whichmaybesubstitute8 for eachotherwithin certainlimits. Componentsf aspecific
factor of productionmay also be substitutedfor eachother, as illustrated by the example
of servicesusedinsteadof the farmeasd own agriculturalequipment.Generally,a farm may
attaina specificproductionresultusingvariouscombinationof factorsof productionand of
their componentsthe combinationis determinedoy the pricesof inputsconcernedresulting
from theabundanceof relevantfactorsof productionandtheir componentsA situationdefined
by largeresource®f labouranda deficiencyof capitalwill be conduciveto increasediseof
the abundantlyavailable factor of production (labour). In this case, capital expenditure
(including purchaseof services)will be smaller, often limited to measuresncreasingthe

productivityof land Becausé¢heagriculturalgoodsoutputmustcontinueto grow, thereduction

two measuresvereimplementedo supportthe creationanddevelopmenof nortagriculturalactivities(including
servicedor farms):measue3.1.1A Di v e r sintd noreagrituituoala c t i vandmeéasus80l.2i For mat i on
and developmentof microe nt e r pln ithe @ 462020 Financial Perspective,measure8.2.6 (MO06)

i De v el offjanmmesanteconomica c t i imcludeynieasure8.2.6.35fi De v e | offemrepneneurship
developmentof agricultural s e r v iwitheas shibmeasurefi S u p oo indestmentsin the creation and
developmenbf nonagriculturala ¢ t i whi¢hieralde&applyingfor fundsto supportinvestmentsn activities
consistingin the delivery of agriculturalservices.Supportwill be allocatedto operationswhich contributethe

most to improving the availability of stateof-the-art agricultural servicesoffered to small farms, and to
implementingthe E U éherizontalpriorities. Therefore preferentialproceduresvere put in placefor operations

which contributeto implementingthe Europearl) n i oprioditees:

- innovativenesdyy launchingnewservicer changinghetechnologyof servicefferedwith the useof
newmadineryandequipmenthathassofar notbeenusedby the serviceproviderconcerned;

- combatingclimatechangeby deliveringtheserviceswith the useof technologiesmachinesgdevicesand
equipmentvhichreducetheenvironmentaimpact;theorganisatio of servicedeliveryneedgo bebased
onl o w c solutiorsthatimproveresourceenergyandwaterefficiencies.

Aid shall be grantedto operatorswho did not accesssupport under either of the following measures:

A Di ver sintdnonagritultuala c t i wiftFioeg snmantdevelopmendf microe nt e r powveresbg s 0
the 2007%-2013RDP. The investmentsshall be implementedin districts with highly fragmentedstructure of
agriculturalland (Rural DevelopmenProgram201420202014,p. 145-146).

7 As pointedout by manyauthors,including A. C z y U e (@043ajp. 835), an alternativepath for agricultural
developmenis not appropriateo reachthe economic socialandenvironmentabbjectivesin thelongrun.

8 In additionto the abovefactorsof production.entrepreneurshipr humancapitalarecitedin somesourcege.g.
Marks-BielskaandBabuchowsk&015,p. 9).
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of thefarmslabourresourcesindtheincreasean coststhereofresultin thegrowingimportance
of capital expenditure, especially if it enables an increase in labour productivity,

e.g. by providing the employeeswith agricultural machineryand equipment.In turn, the
increasedavailability of fixed assetslrives increaseddemandfor productionservicesrelated
to the creation,useand employmentof suchassetdor productionpurposege.g.repairand
maintenanceervices). At thesametime, if capitalexpenditures partiallyallocatedo services
ratherthanto the farmé own assetsit mayreducethe productioncosts(andmakethemmore
flexible becauseof the reductionin fixed costsrelatedto the purchasepwnershipand use
of own machineryandequipment)Thisis in line with the objectiveof seekingeconomief

scalein productionprocesseandimprovingthe economicoutcomesof farming®.

The pursuitof sustainableagriculturalproduction,as an essentialpart of the broader
processof developinga sustainableagriculture, requiresthe optimisation of production
processeasregardsboth economicefficiency andcompliancewith socialandenvironmental
objectives Productionservicegnay considerablycontributeto thatoptimisation.

Since the very beginning, agricultural manufacturingprocessesave been a driver
of technicalprogresshavecontributedto a generalincreaseof awarenesamongagricultural
producersand have playeda major role in regulatingfarming incomes,thus improving the
living and working conditions of the rural populationt!. The incomegeneratingfunction
of servicedss importantfor the stimulationof consumptiorandagriculturaldevelopmentboth
of which dependnot only on the levels of internal accumulationof capital and labour
productivityin agriculture but alsoon total nationalincome.Theresource®f stateof-the-art
productiveinputsandmanufacturingechniquesleliveredto farmsthroughproductionservices
have led, and continueto lead, to the rationalisationof the mix of productiveinputs and
productiongrowthdriversand,asa consequenceo anincreasean businessncomeandin the
accumulatiorfund which is mostly allocatedto investmentstimulatingthe growth of farm
productionpotential.lf appropriatéechnologicaregimesareadheredo, the aboveresairces
may also contributeto improving the quality of food productionandto reducingthe adverse
environmentalimpacts of production processesBy offering jobs to membersof farming
families, the developingservicesectorbecomesan alternativesourceof income.Also, asit

takesoverapartof theunderutilisedarminglabourforce,it determinesheproductivitygrowth

® This reflectsthe complementarityof inputs which also becomesapparentin a situation where the growing
consumptiorof fertilisersandplantprotectionproductyaimedatimprovinglandproductivity) boostshedemand
for relatedwork (whethermperformednternally or contracted).

OCf.Ci e RdwalskaGr u d andkru@ekPatko(1987,p. 92-93).

I Whenusedcreatively, knowledgeresourceslo not only contributeto socialandeconomicdevelopmenbut are
alsoaway to enhanceompetitiveneséFirlej andt mi J0H84,p. 9).
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of otherfarm employeesWith their incomegeneratingunction, productionservicesdo not

just promotean increasein farm economicstrength and an improvementof the farming

populatior@s living conditions. They also drive the farmer® interestin joint projectsand

acceleratehe horizontalintegrationof agriculture,enablingcollective price negotiationsand

the shareduse of techni@l productive inputs. Furthermore,they stimulate the release
of excessivdabourfrom the agriculturalsector.The resultingbenefitsinclude reducedunit

productioncostsand increasedoersonalincomes.The technicaland organisationaprogress
allowsthefarmsto upgraddheir existingproductionfacilities, eliminateshardwork in harmful

conditions and makesworking more comfortable.By changingthe nature of work and

enhancing the attractivenessof the farming profession, it streamlinesthe structure
of agricultural employmentby age and educatiort?. Also, it contributesto reducingthe

environmentalmpactof productionprocesses.

Therefore,it will be more difficult to meetthe sustainableagriculturerequirements
if thefarmsfail to tapinto the potentialandknowledgeof serviceproviders.Firstof all, in the
long run, it is neitherreasonablenor economicallyviable to continueusing the resources
of agriculturalmachinegnostlycomposeaf obsoleteendof-life equipmentThisis especially
trueif theservicedeliveredwith theuseof newer morepowerfulequipments notonly cheaper
but also drives better production, environmentaland social outcomes.Secondly, while
improving the quality of a farmé own machinery(e.g. by purchasinghewer,more powerful
tractorsandagriculturalmachinesandof otherfixed assetge.g.livestockbuildingsandrelated
equipment)s away to reducethe useof directproductionservicesijt requiresassistancérom
providersof otherservicegfor instancewhenit comesto servicingtechnicallysophisticated
machineryandequipment)Thirdly, theneedto complywith technologicaproductionregimes
makesit necessaryto seek assistancdrom specialisedservice providers (e.g. veterinary
or maintenancservices)Fourthly,becaus®f the serviceprovider$knowledgeandpotential,
services(including consultancy)often drive innovationswhich translateinto environmental,
economicandtechnologicabenefits.

Changing the mindset!® is the first step required in shifting from industrial

12 Cf. Wojciechowskg1979,p. 32-33).

BL e g i (#0d27p. 41) statesthat( é yhe marketsare imperfect,trade informationis incomplete tfransaction
costs are considerable,and market players are guided by their subjective mindsetsformed by historical
developmentandexistingideologies Thereforejustasit oftenhappensn read life, theselectedievelopmenpath

may remain ineffectivein the longer term. The operatorsmay shift to anotherpath only if they changetheir
perceptionsasa resultof a slowevolutionof formal andinformal principles. Theaboveis consistenwwithHa y e k 6 s
opinion(1948,p. 90) on therole of noneconomiadriversof humanbehaviouraffectingallocationdecisionsCf.

Si ebe 2000p.d525),Ki e § c {2018,9.269-276). The evolutionof the abovementionetbrmal and
informal principlesis manfestednot only atinstitutionalandeconomidevel but also(if not primarily) by a shift
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to sustainabl¥ agriculturalprocessesAfter that, adequatdegal regulationsmustbe adopted
andanimplementatiorframeworkmustbeestablishedThenextstepis to takemeasuresvhich
havenot yet beenapplied,or to promotewide adoptionof measuresakensofar by only afew
farms.To doso,sourcef fundingmustbefoundto financethechangesThen,measureseed
to be takento complywith the requirement®f the sustainablegriculture concept At macro
level, this requirespolitical and systemicactions,whereasthe key aspectfor farmsis their
adaptabilityto thenewoperationatonceptindtheirtechnicalcapacitiesThisis whereservices
become helpful, if not essential(becauseof farms limited potential). It can therefore
be concludedthat servicesprovide help for any kind of agricultural productionand are an

integral,oftenessentiapartof sustainablegriculturée®,

The results of empirical researchand discussion

The useof serviceggrowsin line with economicdevelopmentthis patternis definitely
true in the long term (at leastseveraldecades]K o g o d z R0 6, 10OA. However,over
a shortertime scale,it may be subjectto fluctuations.Therefore datacollectedover a period
of severalor tento twenty yearsdoesnot warrantthe conclusionthat a causativdink exists
betweenthe two aspectsHowever,specific countriesand country groupsmay be compared
to eachotherin anattemptto find a pattern.Sud groupsmay be createdoy aggregatinghe
A o | addi n e BADcountries,i.e. by extractingthe UE-15 and UE-10 aggregate$rom the
EU-25. Figurel showsthe evolutionof averagevaluesof agriculturalservicesandveterinary
expensesverthe 20002016peiod in the groupsconsideredper hectareof agriculturalland
andper AWU?® (or perEUR 1,000worth of agriculturalgoodsoutputin Figure?2). First of all,
notethatthevaluespresentedn Figurel areconsiderablyower for EU-10 countries’.

Despitethe relatively shortperiod,a growthin the valueof servicess alsonoticeable,

in humanattitudes.This is relatedto the marketp | a yesalusodfrom homooeconomicuso homosustinens
asdescribedy Kraciuk (2015,p. 211-219).

14 ForabroaderdescriptionseeA. C z y U e(2043b,p. 1-24).

15A. Cz y Ue(2043a,p. 834) stateshat the shift from industrial to sustainableagriculture is inevitablein the
long term. Today, it becomesecessanto setup ethical and social barriers that redrict the developmenbf
industrial agriculture As the sustainabledevelopmenparadigm becomeswidely adoptedand as the supply
becomegonstrainedjt will be easierto overcomehe barriers to demandfor food. Obviously,the demandwill

remainrigid and restricted,and its incomeelasticitywill remainlow. Neverthelesshe agricultural adaptation
mechanismwill put a strongerfocuson the allocation of productiveinputsin line with the requirementsof
environmentalvelfare(...). However theremaybe variousformsof sustainableagriculturebecauséts productive
function will be combinedwith the following aspects: multifunctionality of family-owned farms; organic
productionprocessespromotinga living countrysideimprovingthequality of food; or symbiosiwith thenatural
environment.

18 AWU (Annual Work Unit) meansthe total amountof own andhired labour,i.e. 2,120hoursof work within a
year(265working days,8 hourseach).

17 Notethatofficial statisticfail to providea completepictureof how agriculturalservicesareused especiallyin

EU-10 countries.Theytakeaccounteitherof free neighbourlyhelp nor of paid servicesdeliveredby farmersto
thelocal community(which arenotregisterecandnot recordedasnon-agriculturalactivities).
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exceptfor agriculturalservicegperhectareof agriculturallandin EU-10. In EU-15 countries,
the growth of agricultural servicesvalue per hectareof agricultural land and per AWU
accelerateth 2004, whenthenewCentralandEasterrEuropearcountriegoinedthe European
Union.

Over the study period, EU-10 countries experienceda decline in averagevalues
of agriculturalservicesper hectareof agriculturalland. However,this was accompaniedy
a growth in the value of agriculturalservicesper AWU. With a relatively stable(or slightly
declining)amountof land resourcesthe key reasorfor the abovefinding is the rationalisation
of employmentin the agricultual sectorsof thesecountries.In EU-10 countries,the pace
of changeemainedstablethroughouthe studyperiod.In 2004,0nly EU-15 countriesrecorded
aconsiderablecceleratiorof growthof veterinaryexpensegandonly if calculatecperAWU).
Both EU-15 andEU-10 experience consistentncreasean veterinaryexpenseperLSU and
perAWU.

Fig. 1. Evolutionof thevalueof agriculturalandveterinaryservicegperhectareof agricultural
landperLSU andperAWU in 20002016.Averagelevelsfor UE-25, UE-15andUE-10 (EUR, 2016

constanprices)
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Sourceiown studybasedn Eurostatdatabasg2013),Eurostatdatabasg2016),Eurostatdatabasg2017).

Another issue covered by this study was the service intensity rate of agricultural
production, expressedas the value of servicesneededto generateEUR 1,000 worth of
agriculturalgoodsoutput(Figure?2). In the EU-15, thatrategrewthroughoutthe studyperiod
bothfor agriculturalandveterinaryservicesthe growthaccelerateih 2004 (consistentlywith

thevalueof servicegerhectareof agriculturalland).

Fig. 2. Evolutionof thevalueof agriculturalandveterinaryservicesn 20002016.Averagelevelsfor
EU-25,EU-15andEU-10 (EUR, 2016constanprices)
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Value of veterinaryervices per EUR,000 worth of animal production
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Source:own studybasedon Eurostatdatabasg2017).

In the EU-10, the agriculturalservicesintensity rate decreasedintil 2004.Only after
thesecountriesjoined the EU did the value of agricultural servicesper EUR 1,000 worth
of agricultural goodsoutput startto grow. However, this was not the casefor veterinary
servicesEU-10 countriesneededo align their animalproductiontechnologyandorganisation
with the EUGs sanitaryandquality standardslreadyin the pre-accessiomperiod. This is why,
in that group, the value of veterinary servicesgrew throughout the study period. Crop
productionwasnotundersuchheavypressureT hereforethefarmsincreasedheirinvestments
in theupgradingof animalproductionfacilities while crop productionwasbasedto thelargest
extentpossible pn existingresourcesof machinery(muchworn outin mostcase$) andlabour.
Note alsothatin EU-10, labourinputswereand, despitea clearimprovementpften continue
to beseveratimeshigherthanin EU-15?. Mostauthordind theincreaseén theshareof services
in total productioninputsto bea positiveaspecivhichreflectsthe modernisatiorof agriculture
and economicdevelopmen{ Ko § o d z2D16,p.292-89K]. The questionmust, however,
also be raisedas to whethersuch an increaseis always beneficial. Sevices are supposed
to improvefarmingefficiency. But in orderfor this to happentheincreasen their valuemust
be technicallyandeconomicallyjustified, andcannotberegardecasanaimin itself. It seems
obviousthatthisis not alwaysthe case.Theremaybevariousreasongor theincreasen value
andshareof servicedn total productioninputs(e.g.increasen prices,increasen interestrates,
additional chargesprovided for in regulationsto be put in place, wear and tear on farm
machinery)

However,it maybeunreservedlyegardedasa positivedevelopmenbnly if thevalue

of servicesgrows as a consequencef the farms reasonablalecisionsguided by greater

1 Usingtheexampleof Poland K u k §201a,p. 74) stateshatin the Polishagriculture sector,the availability of
agricultural machineryandequipment...) variesfrom oneregionto anotherThisis dueto manyfactors,including
historicalevens. Theaboveis highly likely to betruefor othercountriesunderconsideration.

2SeeM. Ko § o d z {(2e1p,p. 464467),W.K o § o d z (2@e1p,. 2353134).
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economictechnologicakndenvironmentaéfficiencyof theservicecomparedo thefollowing
two alternativescenariosscenarianeconsistsn usingthefarmé ownlabouror contractwork,
or investingin the purchaseindsubsequenmaintenancef machineryandequipmeni{which
is oftentoo powerful for the farm, andthereforecanna be fully used).Scenariawo involves
costly repairsof older machineryand equipment(which is often not powerful enough,and
requiredargeamountsof labourto achievetherequiredoutput).

Thedatain Table1 showsthattheuseof servicesrariesextremelyfrom oneEU country
to another,and that the resultsobtainedfor specific countriesconsiderablydiffer from the
averagevalues recordedin EU-15 and EU-10 aggregates.Tablel presentsthe value
of agriculturalservicegat2016constanprices)per hectareof agriculturalland,perAWU and
per EUR 1,000worth of crop productionin the agricultureof EU countriesin 2000and2016.
In the EU-15 group,the Netherlandsindltaly arethetwo countriesreportingthe highestvalue
of servicesper hectareof agriculturalland. The highestvalue of servicesper AWU wasalso
recordedn the Netherlandsfollowed by Denmark,France Sweden|/taly, UK andGermany.
Ireland led the ranking for the value of agricultural servicesper EUR 1,000 worth of crop
produdion, followed by the NetherlandsDenmark ltaly, SwedenUK andEstonia.Thelevels
of agricultural servicesper hectareof agriculturalland and per AWU recordedin EU-10
countrieswere severaltimeslower. However,when calculatedper EUR 1,000worth of crop
production,the differencesarelessnoticeable.This is becauséhe levels of crop production
recordedin the EU-10 are muchlower thanin the EU-15. Therefore the useof agricultural
servicesmay be found to dependon two basic factors. The first one is the agricultural
developmentevel andthe intensity and structureof crop production.The secondoneis the
availability of the farms own machineryand the amountof labour engagedn production.
Havingones own machinerydoesnot necessarilyranslatanto ahigh capitalvalue,especially
in EU-10 countries.Thesecanbe obsoletemachinesvhich, althoughfully depreciated long
time ago,remainoperationaldespitetheir low efficiency, they enableavoidingthe purchase
of servicesf enoughabouris availableto do thefield work. Onthe otherhand,thesecanalso
bestateof-the-art machinegpurchasedby farmerswith fundsprovidedunderEU programmes,
if theydecidedo investin theirown equipmentatherthanrely onservicesThereforetheuse
of agriculturalservicesis primarily determinedby needswhich, in turn, are definedby the
amountof labourresourcesthe structureof crop productionandthe farms choicebetween
payingfor servicesandinvestingin their own machinery.

Table2 presentshevalueof veterinaryserviceperLSU, perAWU andperEUR 1,000
worth of animalproductionin the agricultureof EU countriesin 2000and2016,expressedh
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EUR at 2016constanfrices.In the groupof EU-15 countries the highestvalueof veterinary
servicesper LSU was recordedin Italy, which, however,was outperformedby Bulgaria,

amemberof the EU-10 group. Thatindex doesnot vary asmuchfrom countryto countryas
doesthelevel of agriculturalservicesgperhectareof agriculturalland. The lowestvalueswere
recordedn PolandandPortugal(in 2000,alsoin LithuaniaandEstonia).However,thevalues
reportedby both of thesecountriesin 2016 were severaltimes higher, reachinga level

comparableo thatof the UK andHungary,respe&tively. Despiterelatively small differences
in the value of veterinaryservicesper LSU, the level of veterinaryservicesper AWU varied
stronglyfrom onecountryto anotheroverthe studyperiod. This wascauseddy differencesn

labourinputsusedin agricultural productionacrosghe countries Note howeverthattheabove
parametehaslittle informativevalueasit doesnot includedataon labourintensityin animal
production(instead the calculationtakesaccountof labourintensityfor the entireagricultural
production).Thereforethedifferencegevealedy this analysismainly resultfrom theamount
of labourinputs.As aninevitableconsequencef thatapproachthevalueof veterinaryservices
per AWU is low in EU-10 and in EU-15 countriesdemonstratingrelatively high levels
of agriculturalemployment;converselyit is high or very high in countrieswith low levels
of agriculturalemploymentsuchasBelgium,Denmark Francethe Netherlandsl.uxembourg,
UK, Germanyor Ireland. This is why the service intensity rate, expressedas the value
of veterinaryservicegper EUR 1,000worth of animalproduction,seemdo beamorereliable
indicator. That ranking is clearly led by Bulgaria, followed by Romania,CzechRepublic,
France Belgium, Slovakia,lrelandand Slovenia.In turn, the lowestvalueswererecordedn

Portugal, Poland, Swedenand Finland. Note however that the service intensity rate for

veterinaryserviceslependsiotonly onproductionintensityandsophisticatiorbutalso(atleast
to the sameextent)on the structureof animaloutputandon veterinaryservicechargeswvhich

vary from onecountryto another.

Tablel. Valueof agriculturalservicegperhectareof agriculturalland,per AWU andper EUR 1,000
worth of crop productionin the agricultureof EU countriesn 2000and2016(EUR, at 2016constant

prices)
Agricultural servicesper ha of Agricultural servicesper | Serviceintensity
Countries agricultural land AWU rate
2000 2016 2000 2018 2000 2016
Austria 62.1 102.3 1,255.7 2,588.5 75.8 95.4
Belgium 31.2 35.7 581.5 898.7 10.7 12.9
Bulgaria 111.2 48.3 419.0 753.6 138.3 84.0
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Agricultural servicesper ha of Agricultural servicesper | Serviceintensity

Countries agricultural land AWU rate
2000 2016 2000 2018 2000 2016
CzechRepublic 8.2 35.5 178.2 1,227.2 17.5 42.0
Denmark 180.8 226.7 6,333.6 11,358.8 96.1 165.0
Estonia 12.4 44.8 152.4 1,988.4 43.5 134.5
Finland 36.0 60.8 719.7 2,589.4 45.7 100.7
France 122.2 158.5 3,310.2 6,866.1 79.8 113.0
Greece 159.8 56.5 977.9 665.3 49.0 40.3
Spain 23.8 20.6 564.1 726.0 20.2 16.7
Netherlands 858.3 1345.9 7,929.6 18,874.6 138.6 184.8
Ireland 74.0 72.9 2,155.9 2,250.7 193.8 204.3
Lithuania 8.9 17.1 118.1 343.3 25.8 30.0
Luxembourg 86.0 24.0 2,550.1 929.0 86.2 18.3
Latvia 8.3 24.3 79.6 558.4 30.5 64.7
Germany 95.1 146.4 2,382.2 5,237.7 60.7 95.3
Poland 30.5 344 176.5 265.6 49.3 47.0
Portugal 30.6 42.3 2351 516.3 26.1 38.8
Romania 31.8 15.3 121.6 138.0 20.0 19.9
Slovakia 36.5 64.1 551.3 2,486.8 130.4 894
Slovenia 48.2 36.4 225.6 222.7 34.1 26.6
Sweden 48.6 126.1 1,865.2 6,875.5 51.2 146.9
Hungary 105.5 90.7 710.6 1,055.3 101.3 84.2
UK 102.4 7.7 4,717.2 5,176.9 111.6 134.8
Italy 302.3 404.4 2,855.3 7,027.1 113.1 167.0

a@amountof agriculturallandasat2013

b amountof AWU asat2013
Source:own studybasedon Eurostatdatabasg2013),Eurostatdatabasg2016) Eurostatdatabasg2017).
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Table2. Value of veterinaryservicegperLSU, perAWU andper EUR 1,000worth of animal
productionin theagricultureof EU countriesn 2000and2016 (EUR, at2016constanprices)

| Veterinarz SsSrvicesper VeterinaR/ VSSrvicesper Serviceintensity rate
Countries
2000 2016 2000 2018 2000 2016
Austria 35.7 51.6 570.4 1,168.6 315 39.5
Belgium 575 66.2 3,350.5 4,561.4 47.3 55.4
Bulgari& 110.6 119.5 233.6 410.3 69.5 123.7
CzechRepublic 29.2 66.1 400.2 1,130.9 38.8 67.9
Denmark 42.9 49.0 2,479.3 3,877.0 24.9 37.9
Estonia 12.4 42.0 62.4 603.7 141 37.3
Finland 43.8 35.7 479.4 771.1 194 17.7
France 56.9 67.6 1,321.7 2,307.6 47.6 59.3
Greece 44.0 33.7 190.7 175.0 28.6 27.0
Spain 42.5 42.6 579.0 935.6 37.8 37.8
Netherlands 38.4 54.7 1,285.8 2,740.0 25.9 34.9
Ireland 31.5 48.2 1,331.2 1,777.8 36.3 54.0
Lithuania 3.7 23.7 23.0 139.3 6.5 23.7
Luxembourg 57.3 495 2,296.8 2,420.1 43.0 39.7
Latvia 41.4 31.2 123.9 185.4 41.4 33.2
Germany 40.1 494 1,132.6 1,946.0 315 38.0
Poland 7.8 10.9 34.7 53.7 10.0 8.9
Portugal 8.3 13.0 42.2 88.4 7.2 10.0
Romania 47.1 56.5 93.6 193.7 25.7 74.4
Slovakia 36.7 66.5 253.6 874.4 35.9 54.5
Slovenia 54.4 57.2 320.6 351.2 44.6 52.8
Sweden 19.1 20.0 471.5 616.1 11.6 12.8
Hungary 31.9 26.3 146.0 148.3 23.9 22.0
UK 41.0 42.0 1,891.7 2,172.9 32.3 36.8
Italy 75.4 79.0 543.4 1,064.2 441 495

2amountof LSU asat 2013,Pamountof AWU asat 2013,¢asat 2000,dataon veterinaryservicesasat 2002
Sourceiown studybasedon Eurostatdatabasg2013),Eurostatdatabas€2016) Eurostatdatabasg2017).
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Table3 showsthe correlationbetweerthe useof productionservicesn agricultureand
the variablesreferringto agriculturaldevelopmentn groupsof EuropeanJnion countriesin
20002016. Even a cursory analysisof the resultsindicatesthe difficulty of finding any
universalrelationshipsThecorrelationgpresentedeparatelyn Table3 for EU-25, EU-15and
EU-10 suggestaboveall the prevailingrole of the situationin the EU-15, which affectsthe
directionof relationshipsn the EU-25, theaggregat®f all countriesin EU-15 countriesthere
is evident correlation betweenthe use of servicesand fixed capital formation. A similar
directionof relationshipss observedn EU-10 countries However,in thatgroup,the positive
correlationis weakerfor agriculturalservicesbut tendsto be strongerfor veterinaryservices.
This could resultfrom the impact of aid schemeswhich help farmersinvestin new, more
powerful machineryand equipment.While the availability of their own machinerymakes
farmerslesslikely to useagriculturalservicesjt doesnot affectthe useof veterinaryservices,

becaus®f theveterinarianérequiredknowledgeandcompetencies.

Table3. Correlationbetweerthe useof productionservicesn agricultureandthevariablesreferring

to agriculturaldevelopmenin groupsof EuropeariJnion countriesin 20002016
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@ Panelcorrelationanalysisof time seriesspanningrom 2000to 2016,p<0.05.Thevaluesof variablescompared
areexpresseth constanpricesperhectareof agriculturalland. The valuesof correlationcoefficientsaremarked
as follows: fi + below 0.3 (weak correlation); i + +003-0.7 (moderatecorrelation); i + + €.¢1.0 (strong
correlation).Negativecorrelationis markedasfollows in the correspondingntervals:i+o - 6 andft---0 .

Abbreviationsusedin table headershave the following meanings:(ASO) agricultural servicesoutput, (VE)
veterinaryexpenses(TIC) total intermediateconsumption(AGO) agriculturalgoodsoutput,(CO) crop output,
(ANO) animal output, (GV) grossvalue added, (El) entrepreneuriaincome, (GFCFP) grossfixed capital
formation in plantations,(GFCFA) grossfixed capital formation in animals, (GFCFM) grossfixed capital
formationin materials(GFCFE)grossfixed capitalformationin machinesaandotherequipment(GFCFT)gross
fixed capitalformationin transportequipment(GFCFB)grossfixed capitalformationin buildings.

Source:own studybasedon Eurostatdatabasg2017).

Thus,by contributingto the scalingup, or modernisatiorof productionprocessedixed

capital formation will ratherincreasethe willingnessto use veterinaryservices.It can be
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thereforeassumedhat the developmenbf the farmsb own potentialmay be accompaniedby
anincreasean serviceexpendituran the caseof crop productionin highly developedtountries
with high inputsper hectareof agriculturalland; or may substituteserviceexpendituran the
agriculturalsectorsof convergingeconomiesvhich supplemenbr upgradeheirownresources
of fixed assetg(crop productionmachinery,equipmentand infrastructure).Becauseof the
specificnatureof animalproductionandveterinaryservicesthe positive correlationbetween
fixed capitalformationandveterinaryexpensess strongerin theagricultureof lessdeveloped
countries(which supplemenbr upgradetheir own resource®f fixed assets}hanin thanthe

agricultureof highly developedtountries.

Summary

1. Productionservicessupportthe rationalisation of productionprocessesTappinginto the
serviceprovider® potentialand knowledgeis a way to reducethe costsof building and
maintainingfarmsd own potential, to improve production performanceand to enhance
product quality. Servicesalso drive progressand promote accessto knowledge on
manufacturingorganisatiorandtechnologies.

2. The differencesin the use of production servicesobservedacrossthe EU allow the
conclusionthat EU-15 countriesreporthigheraveragdevelsthan EU-10 countries.This
suggesta relationshipbetweeneconomic(including agricultural)developmentevelsand
theuseof productionservicesHowever,the analysisof particularcountriesshowsthatthe
specific natureof local agricultureis at leastequally important. The use of agricultural
servicesmay be found to dependon two basicfactors. The first oneis the agricultural
developmentevel andtheintensityandstructureof cropproduction.Theseconcdneis the
availability of the farm®own machineryandthe amourn of labourengagedn production.
As regarddivestockproduction thekey determinants the amountof labourinputs.

3. In EU-15countriesthereis evidentcorrelationbetweertheuseof servicesandfixed capital
formation.A similar directionof relationshipsis observedn EU-10 countriesHowever,in
that group, the positive correlationis weakerfor agricultural servicesbut tendsto be
strongerfor veterinaryserviceslt canbe assumedhatthe developmenof the farmown
potentialmay be accompared by an increasen serviceexpenditurein the caseof crop
productionin highly developedtountrieswith high inputsper hectareof agriculturalland;
or may substituteserviceexpendituran the agriculturalsectorsof convergingeconomies
which supplenent or upgradetheir own resourcesof fixed assets(crop production
machinery, equipmentand infrastructure). Becauseof the specific nature of animal

productionandveterinaryservicesthe positivecorrelationbetweerfixed capitalformation
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andveterirary expensess strongerin the agricultureof lessdevelopedcountries(which
supplemenbr upgradetheir own resource®f fixed assetsjhanin thanthe agricultureof
highly developecdtountries.

4. Theuseof productionservicesmay supportthe evolutiontowardssustainableagriculture
as regardsthe following aspectsreducedenvironmentalimpact; improvedfood safety;
preservingheenvironmenandtheculturalandenvironmentatharacteristicsf ruralareas.
However,in orderfor this to happenthe principlesof sustainablelevelopmenheedto be
takeninto account,n additionto immediateeconomicbenefits,in the decisionsnadeby
farm managersThe use of servicesitself is not decisivefor the degreeof agricultural

sustainabilitybecauseervices areonly atool which maybeusedor misused.
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Abstract: Determinant®f agriculturalincomeareoften analysecoth on sectoralandfarm level. Theresultsof
this researctare frequentlycontradictory.They may indicatethe existenceof the fallacy of composition.In the
caseof agriculture,it occuis whenactionsundertakerby the farmersto maximisetheir incomesbring opposite
resultsto incomesanalysedn a sectorallevel. The aim of the paperis to examinein a systematiovay whether
this problemis realfor agriculturein theEuropearunion. Basedonaliteraturereview,asetof agriculturalincome
determinantsvasestablishedaswell asmeasureof thatincome.We constructecpanelregressiormodelsbased
onaFADN (microeconomicandEAA (sectoral)data.Theresultsobtainedndicatedifferent setsof determinants
of incomeon the farm and sectorlevel. Fromthe perspectiveof theindividual farm, the intensificationstrategy
provedto be effectivedespitehigherdynamicsof input pricesthanagriculturaloutputprices,while in the sector
asawhole,intensificationgrowthhasinsignificantimpactonincomelevels.In the caseof specialisationfrom the
point of view of the whole sector,moderatespecialisatiormay be optimal; in micro terms,eithera high or low
level of specialisations more beneficial. Modernisationwasa determinanbf incomein both sectoralandfarm
perspectiveQverall our resultsindicatethat the fallacy of compositionexistsalsoin the contextof agricultural
income.

Keywords: fallacy of compositionagriculturalincome,FADN, paneldata

JEL: Q10i Q12

Introduction

The fallacy of compositionis a phenomenornconsistingin the erroneoustransfer
of dependencetsueon onelevel of analysige.g.microeconomicjo anothedevel (e.g.macro,
global) [Grzelak2015,p. 57§. Thefallacy arisesdueto a failure to understandi t fae that
thewaythepartsrelate,interact,or affecteachotheroftenchangeshecharacteofthewh o | e 0
[Damer 2009, p. 14(. Classictwo examplesof this phenomenorarethefit r a of ¢hd y
c 0 mmoand§i @ paesdoxoft h r Theformerwaspopularisedy Hardin(1968)andrefers
to asituationin which agriculturalproducerseekto maximisetheirincomeby usingcommon

pastureandincreasingthe intensityof its use,andthusincreasinghe herdandgrazingtime.

! Thearticlewaswritten undera projectfundedby the NationalScienceCentrein Polandallocatedon the basisof
thedecision:UMO-2016/23/N/HS4/03453.
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This actionis rationalfor a singleproducerHowever,if suchbehavioubecomesrule for all
producersijt would leadto a tragedyfor all of them,dueto overgrazinganddepletionof their
pastureThe latterexamplerefersto anideaknownfor centuriesput reintroducedoy Keynes
(1936). He arguedthat an increasein autonomoussavingleadsto a decreasen aggregate
demandandthus a decreasen grossoutput, which will in turn lower total savings.In this
context,a decisbn to increasesavings,which is rational from the point of view of a single
consumermaybe harmfulto theeconomyijf undertakerby all citizens.

In this article we analysea specific caseof the fallacy of compaositionin agricultural
sector analyses.Although earlier studies[Grzelak 2015} [Cz y Ue and 8 i 11 p2D1O]E
identify numerousnanifestationsf this problemonthetheoreticalyround thereis anoticeable
lack of studiesattemptingo empiricallyverify theseobservationsThisresearclyapis partially
covered by this study, which aims to identify differencesin the set of determinants
of agriculturalincomeanalysedat farm andagriculturalsectorlevels.To achievethis research
goal,panelregressiomodelsbasedncorrespondingariablesfrom alternativedatabasewere
constructedlIf the setof significantly statisticaldeterminantsliffer betweernthe two research
perspectiveghis meanghattherearegroundsfor identifying the fallacy of composition.This
would meanthatactionstaken by farmersto maximiseincomeat farm level do notleadto the
sameresultsat sectorlevel.

The first two partsarefor review purposesThey presentpreviousapproacheso the
analysisof the fallacy of compositionin economics,in particular agriculural economics,
as well as conclusionsfrom the previousstudiesof determinantsof agriculturalincomes.
Thenextparthasamethodologicahature.lt containsadescriptionof thedataandquantitative
methodsusedin the researchThe following part containsthe resultsof the researchogether

with adiscussionwhereaghelastpartconcludes.

The fallacy of compositionand its agricultural context

Researcltoncerninghe fallacy of compositionhasnot beencommonin recentyears.
It can be attributad to the fact that in neoclassicaltheory, dominantin the mainstream
of economicssuchfallacyis notsupposedo arise,atleastnotto anyconsiderablelegreeThe
A1 nv iha iniBldogposedo coordinateself-interestechgentsandensurehe goodstanding
of thewholegroup.Therefore selfinterests sufficientto satisfygroup-interesfAl -Suwailem
2014] This constitutesery seriousgroundsfor criticism of the neoclassicahpproachcoming
from the Keynesianand postKeynesianschoolof econonic thought[Cingolani2016,Keen
2017. Authorsrepresentinghis perspectivearguethat macroeconomigeneralequilibrium
models, constructedwithin the neoclassicalparadigm, are flawed becausethey simply
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extrapolatemicroeconomiaelationsvalid for a single companyor consumetto the scaleof
a sectoror the whole economy.This proceduras justified only undera seriesof assumptions,
which areconsideredounterfactuain the KeynesiarandpostKeynesiamperspectives.

This criticism has become even stronger since the last financial crisis, which
neoclassicaéconomicdailed to predict,and was evenconsideredhe causeof the crisis by
someexpertgAl-Suwailem2014. Thatmaybethereasorwhy adealof interestin thefallacy
of compositionis concentratedin the financial sector, especiallyin the context of risk
assessmerh the bankingsector Bankingregulationsderivedfrom the modelsusednowadays
focus solely on individual bank risk, without regard to the problem of the fallacy
of composiion; namely,evenif individual banksfunction well, the bankingsystemcan fail.
To avoidthis, it is proposedo widenthe scopeof assessmenid measuresakinginto account
systemiaisk aswell [Sum2016];[Shin 2015];[Markose2013]

Anothercommonareawherethefallacy of compositionoccursis internationarelations
and trade. Arnim, Tavani and Carvalho (2014) found that it may emergein the case
of redistribution Homecanbenefitfrom redistributiontowardslabourin Home,in termsof its
own level of output and employment,while Foreign can benefit in the sameway from
redistributiontowardslabourin Foreign.Both, however might pursuepoliciesof relativewage
suppressionn orderto preventthe othercountryfrom reapingmos of the benefitsof demand
expansionAs a consequenceaylobaleconomigperformancevould be weakerthanotherwise.
Similarly, we canrecognisethe fallacy of compositionin the growth strategief developing
countrieswhich aretrying to simultaneouslgxportsimilar typesof manufacturedjoodsto the
sameindustrialisedcountry markets.Greaterexportsmay contributeto further development
of anysinglecountry,butin thecaseof competitionbetweerthem,theoveralleffectis negative.
Theoccurrene of this mechanisnwasempiricallytestedby BleckerandRazmi(2009).These
issuesin the contextof SubSaharianAfrica were testedby Kaplinsky and Morris (2008).
Similar doubtsin the contextof foreigndirectinvestmerded growth strategywereraisel by
Kozul-Wright and Rowthorn(1998). A wide literaturereview of the fallacy of composition
analysisn the contextof internationakradewasprovidedby Mayer(2002).

The fallacy of compositionwas alsoidentified in the contextof manyotherresearch
areas, including the ones presentedbelow. Holcombe (2017) considers the fallacy
of compositionone of the explanationsof malinvestmentHe statesthat the interpretation
of price signalsfrom the marketwhich is properfor a single investor, may be not right
for awhole economy.A researchapproachsimilar to ourswas presentedy Chun,Kim and

Morck (2016), but in the contextof companyproductivity growth and stock returns.They
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constructedwo regressiormodelsfor the USA, explainingthis relationon a company and
aggregatdevel. Their resultsshowthat companylevel stock returnsare generallypositively
associateavith acompanys own productivitygrowth,butgenerallynegativelyassociateavith
aggregat@roductivitygrowth. Thefallacy of compositionhasbeenalsoempiricallyidentified
in themusicindustry,wherethecorrelationbetweerfile sharingandalbumsalesvasevaluated
using OLS and panelfixed-effectsregressionThe finding thatfile sharingis not harmful to
individual artistswas not consistentvith the well-documentedact thatfile sharingis harmful
tothemusicindustryasawhole[Hammond2014. In thecontextof economic®f consumption,
daGr aandMasson(2013)identifyanii i g n ois bal ni esEectavhich refersto the quality
of consumeinformation.For anyindividual, providinginformationcanbe beneficial,asthey
would be morelikely to makethe right purchaselecision.Providingbetterinformationto all
individuals, though, would alter the demandstructureand the equilibrium price may rise
endogenouslyThroughthis mechanismtruthful informationcanreduceconsumesurpluses.

Finally, thefallacy of compositionis alsopresenin the contextof agriculture Grzelak
(2015)lists thefollowing premisef thisissuen agriculturalsector:

- thecostsof environmentatlegradatiomesultingfrom excessivdertiliser use livestock
density, and monoculturesare not included in the (micro) economic calculation
conductedby a singlefarm. However,the burdenof thosecostsis carriedby society,
S0 an economicbalanceestimatedon the micro and macrolevelswill differ greatly.
This aspecis a partof alargerissueconcerninghe problemof externalitiesandpublic
goodsin agriculture;

- from the macro perspectivethe existenceof some small farms might be highly
unfavourableBy stayingoutof themarket theycreateseriouscostssincetheresources
they use (land and labour) are not usedin an efficient way. Furthermore,those
productionfactors are characterisedy low mobility andi e qu i lin o v emt y o,
in which this kind of farm remainswhich maybe optimalfrom theirindividual, micro
perspective;

- in the specific conditions of economictransformationfrom a plannedto market
economy,the ability of the farm sectorto absorbthe negativesocial effectsof this
processmay leadto an interpretationoppositeto the one statedabove.At the micro
level, farmsmaybe perceivedasinefficient, becaus®f excesemploymentputin the
macroeconomigperspectivetheir assessmentan be positive, due to their ability

to creatgobsandlimit statesocialexpenditure;

143



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

- inthecontextof globalmarketliberalisationwhichis believedto haveapositiveimpact
on socialwelfare(on the macroscale),somenegativeimpactscanappeaton the micro
level of farms. An openmarket,which usuallybringslower pricesof food products,
is definitely not beneficialfor local food producers.

Somefeaturesof the fallacy of compositioncanbefoundin the conceptof the market
treadmill.In theoriginaltheoryby Cochranefarmers,n spiteof their constantadoptionof new
technologies|ose any profits which might resultfrom this adoption.fiEarly adopteré make
profits for a shortwhile, becausef their lower unit productioncosts.As morefarmersadopt
thetechnologyhowever productiongoesup, pricesgodown,andprofitsarenolongerpossible
evenwith thelower productioncosts Average farmersarenonethelestrcedby lower product
pricesto adoptthetechnologyandlower their productioncostsif theyareto surviveatall.

TheAlaggara farmerswho do not adoptnewtechnologiesrelostin thepricesqueeze
andleaveroomfor their more successfuheighbourgo expand[Levins and Cochranel996];
[ Czy Ue013]lkWe can also see the fallacy of composition in this mechanism.
Technologicaimprovementwhich is profitablefor singlefarms,in the macroeconomiscale
of thewhole sectorbringsno changeor evenworsenghe situationof farmers,who now have
to investjustto survive.

Another facet of the fallacy of compositioncan be identified in the analysisof the
Common Agricultural Policy and its social impact[ Cz y U eSat siikpRi018] Ve can
distinguishfour maintypesof this fallacy:

- incomevs. public-goodsprovisioningfunctionof directpayments$ directpaymentsre
perceivedby farmers(on microeconomiclevel) mostly as additionalincome, while
society (on macroeconomidevel) considerthem as a paymentfor public goods
provisioning;

- incomevs. public-goodsprovisioningfunction of rural developmenfundsi from the
farmer®point of view the mostfavourablesituationis spendinghewhole CAP budget
on direct support,while it is in the interestof societyto maximiserural development
funds,which aremoredirectly connectedvith public goodsprovisioning;

- social and environmentalrole of modulationvs. interestsof the largestfarms i
modulation, which meanslimiting supportfor the largestfarms, is driven purely
by macroeconomicgoals of increasing general efficiency of support, while
themicroeconomiqgerspectivef largefarmsis to keepfinancingonthesameevel,

- socialvs. farm perspectiveon marketinterventioni measuresof marketintervention

under CAP causefood pricesin the EU to be higherthanthe world averagewhich
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is unfavourablerom the societalpoint of view, while it createshigher profits for the

farmers.

Therefore,to our best knowledge,the fallacy of compositionhas not so far been
analysecempirically in the contextof agriculture,althoughproblemwasdescribedn theory.
Our researchaims to fill this researchgap. In our researchstrategywe will compare
determinant®f agriculturalincomeidenified onfarmandsectoralevel. Similarresearchtiasks
havebeenundertakenput not simultaneouslyThereis somefarm level analysisof income
determinantshut theysimplyidentify the determinantswithout comparingresultson different
levels.Onthe sectoralevel, labourprofitability is moreoftenanalysedasa partof total factor
productivity[Giannakisand Bruggemar014; [Bojnecetal. 2014] Thats why, to find a set

of incomedeterminantswe follow the microeconomigerspective.

Determinants of agricultural incomef’ literature review

Studiesonagriculturalincomearehamperedy thefactthatthesetof potentialvariables
influencingthemis very broad.Someof thesevariablesareindirectandothersdirect,resulting
from the income statementitself. Therefore, researchon income determinantsrequires
a specificresearctperspectivé The approachesisted below are not entirely separablebut
identifying their characteristicscontributesto a better understandingof the compleity
of agriculturalincomeissues.

The first possible view on income studiesin agriculture is the macroeconomic
perspectivéC z y U eBv20k7i; [Boehljeetal. 2017; [Baek andKoo 2009];[BaekandKoo
2010] In this type of research,econometricmodek are constructedwhere independent
variablesinclude such factors as: price gap (the relation betweenprices of productssold
by farmersandthe pricesof meansof production),exchangeaates,interestrates(asa result
of monetarypolicy), GDP level or otherindicatorsof the economicsituation.

Price relationsare a key variable from the perspectiveof macroeconomic&nd the
importanceof their relationshipwith agriculturalincomehasbeenconfirmedin many other
empiricalstudieC z y U eandMajchrzak2019; [BeckmanrandSchimmelpfenni015:
[Liefert and William 2005. The impactof exchangeratesand interestrateson agricultural
incomelevelsis not entirely clear and dependsamongothers,on the researchperspective

adoptede.g.alongvs.shortresearciperiod[BeckmanrandSchimmelpfenni@019; [Ivanova

2Thereis a rich body of literature on the relationshipbetweenagriculturalincome and naturalcondiions (cf.
Reidsma2009); (Deryuginaand Hsiang 2104); (Burke and Emerick 2016) and issuesrelatedto culture and
education(cf. Panda2015).In this paper,we areconfinedto economicproblemsandagriculturalpolicy. Other
factorsarenotthefocusof amalysis.
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etal. 2003; [Orden1988§ [C z y U eBv20X7i. Forexampleanincreasen theexchangeate
resultsin a decreasen exports.The declinein the level of agriculturalproductssold abroad
translatesnto afall in domesticprices,which overtime makesexportsmoreattractiveagain.
Theincreasen exportscontributego animprovingincomesituationof farmers.Moreover the
effect of an increasein relative foreign prices linked to the appreciationof the domestic
currencyis not stable,as foreign countriesgraduallybecomeaccustomedo the new price
levels.

Thelink betweeragriculturalincomeandthegenerakconomicsituationis alsounclear.
SomeresearcherfGradzewiczet al. 2017; [Da-RochaRestuccia200q describeagriculture
asan anti-cyclical se¢or. Basiceconomicvariablescharacterising given sector(suchasthe
level of productionandemployment)are subjectto greaterfluctuationsin agriculturethanin
otherbrancheof the economyandat the sametime arenegativelycorrelatedwith values for
theeconomyasawhole

The secondline of researchon agriculturalincomecould be describedas a technical
approachThestartingpoint for this type of researchs thatanincreasan agriculturalincome
requiresan improvementin productivity levels, whereasprices determinethe profitability
of productiononly in the shortterm. If we assumehatoutputpricesdo notrise,theincreasen
input pricesmustbecompensatety productivityimprovement$Rembis2201Q. Productivity
(in the senseof TFP) is of a residualnature,i.e. it resultsfrom the differencebetweenthe
production growth rate and the weighted factor growth rates of factor inputs [Bezat
Jast r z andRemtisk@19. In theagricultureof developedountriesthereis adecreas
in theuseof thelabourfactorin relationto thecapitalfactor® An increasén agriculturaincome
(in particularincomeper unit of work) thereforerequiresanincreasen the productivityof this
factor. This canbe expressedsthe productof the productivity of the land andlandto labour
ratio ( 'Y/ L T lor/th&product of the productivity of capital and capital to labour ratio
( Y/ KT KSieMKgetal.2015. Empiricalresearcthasidentifiedtheimprovemenof capital
to labourratio asa key determinanbf this factoids productivitygrowth[ G o #040$

The third possibleresearchperspectiveon agriculturalincomeis referredto as an
endogenous(microeconomic) approach, which is particularly applicable to the case
of individual farms.In this context,in accordancevith the principlesof perfectcompetition,
it is assumedhat a farmer alone is not able to shapeprices on the market, henceprice
relationshipsretreatedasgivendataandarenotanalysedseparatelyln addition,it is accepted

3 In someEuropearcountries the processhasbeenhaltedor evenreversedn recentyearsasa resultof a shift
towardssustainableagriculture,which is characterisedamongother things, by higher labour intensity and a
relativelylower level of capitalutilisation.
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thatchangesn resourceatiosandfactor productivityareslow and arenot entirelyinfluenced
by afarmerin eitherthe shortor mediumterm. They are partly conditionedby historicaland
natural factors. For example, the reduction of employmentin agriculture at unchanged
productionlevels (resultingin the improveme of labourproductivity) is a processobserved
atthemacrolevel, butin theshorttermit is difficult to carryoutatthemicrolevelanddepends
ontheavailability of jobsoutsideagriculturelRembisz2013] In this researciperspectivethe
emphasiss placedon the practicesof a single entity which may resultin an increasein
agriculturalincomein acertainmacroeconomidnstitutional,naturalandculturalenvironment.

Firstly, a farmer can choosethe type of production.He or sheis partially limited by
climatic conditions,however,observationgnadein the long term shouldtranslateinto more
rational actions,i.e. taking up suchtypesof productionwhich are characterisedby a higher
degreeof profitability. Profitability observatiormustbe of a long-term nature,otherwisethe
phenomenoknown asthe cobwebtheorymayoccur[Kaldor 1934. This is basedon thefact
thatfarmersin agivenyearundertakesuchproductiontypeswhichturnedoutto beparticularly
profitable in the previousperiod. If many farmersfollow this pattern,priceswill fall and
profitability will decreaseln this paper,we do not analysethe profitability of specific
production directions, but rather test the hypothesisthat a moderately high level
of specialisations adeterminanbf anincreasen agriculturalincome[Z i n 2(H44. a

Investmendecisionsarealsomadeat farmlevel. However it shouldbementionedhat
theyarenot completelyautonomousastheymayalsobe conditionedoy the currenteconomic
situation or the availability of investmentsupportunder agricultural policy. Investments
exceedingdepreciationratesresultin extendedreproduction[Grzelak 2014] and contribute
to theincreaseof farm assetandthusto anincreasen the capitalto labourratio. At the same
time, they constitutea potentially endogenousariable, as they may, on the one hand, be
adeterminanbf incomeand,on theotherhand,aneffectof income.

Onthebasisof availableproductiontechniquesaswell asthefarmeits own knowledge
andabilities, he or shemakesa decisionon productionmethodsjncluding in particularfixed
andcirculatingcapitalexpenditureMechanisationgonsistingof anincreasediseof machinery
andintensification,understoodsanincreasan theuseof fertilisers,plantprotectionproducts
etc.shouldresultin higheryields,which,assumingricestability, translatesnto higherincome.
On the otherhand,increasednvestmentalso meanshighercosts,which, to a certainextent,
limits the effecivenessf theintensificationstrategy.

From the microeconomigoerspectivejt is assumedhatit is not possibleto increase

revenuegqproduction)and reducecostsat the sametime. It is possibleto minimise costsat
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agivenlevelof productionor to maximiserevenuestagivenlevel of costs.Competitivefarms

focus mainly on increasingproduction,while in termsof costsit is only possibleto manage
theirstructure This mainly concernghereductionof overheadostsin favourof specificcosts,
aswell astherelationshipbetweerntheir own costsandexternalfactorsof production.On the

one hand,the useof so-called foreign productionfactorsis connectedwith the needto pay

amarginto theownerof thisfactor,ontheotherhandafarmerwhorentssomeof hisequipment
doesnot haveto bearthe costof its acquisitionandmaintenance.

Anotheraspecibf a farmé functioningat the microeconomidevel is the management
of the financial and assetstructureof the farm. The developmentof agricultural activity
is usuallylinked to the needfor commitmentsOn the onehand,fundsobtainedfrom external
sourcedor developmenpurposesnayin thelong runimprovethefarmincomesituation,and
ontheotherhand,in theshortterm,interestratesareaburden Relationship®etweenndividual
assetssuchas currentvs fixed assetsor the extentto which assetsare covered by equity
[Kulawik, P § o 204 may alsoplay animportantrole. The excessivevalueof fixed assets
may overburderthe holdingwith fixed costs.However,dueto thelack of dataat sectorlevel,
we do notincludefinancialfactorsin our analysis.

Thecommonrelemento beanalysedrom all 3incomeperspectivearesubsidiegvithin
the agriculturalpolicy (our focushereis on the EUG commonagriculturalpolicy). Fromthe
macroeconomi@erspectivesubsidiesnay be treatedas an additionalcontrol variablewhich
createconditionsfor the developmenbf incomein the agriculturalsector.Similarly to other
variables, subsidiesare external in the sensethat decisionson the allocation of funds
for agriculturalsupportandthelevel of subsidiesaremadein the courseof political decisions.
Farmersonly havean indirect influence on them, throughvoting in electionsand lobbying.
In the technicalapproach subsidiescan potentially have two roles. First of all, they may
influencethe paceof changs in resourcerelations.For example,investmentsubsidiesmay
stimulatethe paceof improvemenbf capitallabourratio, whereaslirectpaymentsnayreduce
the rate of concentrationasthe existenceof this systemlimits the willingnessof the owners
of smallerfarmsto sell landto biggerentities.Theoretically the agriculturalpaymentsystem
mayalsoconstitutea substitutefor pro-efficiency-orientedchangesAn increasen agricultural
income can be achievedby increasingthe level of paymentswithout an effort to improve
productivity.Fromanendogenoupointof view, it shouldbeassumedhata singleholdinghas
noimpacton thelevel of paymentsavailablein the countryconcernedHowever,it is possible
to managethe paymentstructureand to apply for subsidieswhich are dependenton the

fulfilment of specific criteria. For example,the ownerof a farm maximisingincomeshould
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analysewhetherit is economicallyjustified to apply for agrienvironmentpaymentsTo this
end, he or sheshouldcarry out an accountof the benefits(additional subsidies)and losses

(additionalcosts,outputreduction)associateavith enteringthe scheme.

Data and methods

The datasourcesor this empirical analysiswere two openaccessdatabases=ADN
(FarmAccountang DataNetwork)andEurostat EconomicAccountsfor Agriculturei EAA)
plus FAO Stat for agricultural utilised agricultural area data. Both databasesprovide
informationon,amongothersagriculturalincome buttherearesignificantdifferencedetween
them. The most important difference concernstheir scope. The EAA covers the entire
agriculturalsectorof a countryor aregion.On the otherhand,the datain the FADN database
referto an averagerepresentativéarm in a given country.However,represerdativenessloes
notapplyto the entirepopulationof the holding, but only to &commerciabunits. The objective
of FADN is to cover90% of a country®s standardagriculturalproduction.Due to the varied
agrarian structure and uneven distribution of producton among farms, FADNG field
of observatiorcoversfrom 16% of farmsin Slovakiato 78%in Belgium.Unlike the EAA, the
FADN databas®ffers manymorevariablesdeterminingthe economicandfinancial situation
of farms. Its drawbacksncludea longerdelay in publishingdata,aswell astheimpossibility
to retrievedatain nationalcurrenciesandatfixed or real prices,whichis possiblewith theuse
of theEAA. In bothdatabaseagriculturalincomeis understoody severaldifferentindicators
(seeManual... 2000 and StandardResultsIndicators for the details of income calculation).
Themostbasicincomecategoriessimilarto theso-calleddisposabléncome,is entrepreneurial
incomein the EAA databas@ndnetincomein the FADN databaseln this studywe usethese
incomecategoriesncreasedy thecompensationf employeesln thisway, we achieveatotal
compensatiomf labourfactor.

The timescaleof this researchcoversthe 20052015 period, while the spatial scope
covers23 EU countries(all EU countriesapartfrom Romania,Bulgaria, Croatia,Malta and
Cyprus).Tablel givesanaccuratalescriptionof theexplainedandexplanatoryariablesused,
while Table 2 containsdescriptivestatistics.A nhumberof potentialvariableswere initially
selectedto characteris¢éheareaf activity of aholding.Ultimately,themodelsincludedthose
variableswith the beststatisticalandfactualvalues.In orderto maintaincomparabilityover
time, raw datafrom the FADN databasevere deflatedwith the appiopriate deflatorsfrom
Eurostatnominalpricesindices)andconvertedat afixed exchangeate(2004or, for countries

which joined the euro zoneduring the referenceperiod, the rate of one yeas entryinto the
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euro zone). This eliminatesincome changeslinked to price volatility and exchangerate

fluctuationg.
Tab. 1. Specificationof variablesused
Variable EconomicAccountsfor Agriculture Farm AccountancyData Network
Agr_Inc (1) Entrepreneurialincome + compensationof Farmnetincome+ wagespaidin real prices

Intens_leve(1)

Intens_level2)

Intens_level3)

Intens_level4) (%)

Reprod_ratio

Special_ratio

Concentr_ratio

Subsid_ha

Subsid_ratél) (%)

Subsid_rat€2) (%)

Price_ga

employeesn real pricesin min of euro

Energy and lubricants + fertilisers and soil
improvementst+ plant protectionproductsin
constanpricesperhaof totalagriculturalarea
in thousand®f euro

Total intermediateconsumptionin constant
prices per ha of total agricultural areain
thousandsf euro

Fixed capital consumptionin constantprices
per ha of total agriculturalareain thousands
of euro

The share of intensification (1) in total
intermediateconsumption

The ratio of grossfixed capital formationto
fixed capitalconsumption

The shareof maintype of productionin total
output of agricultural Gndustryd (values of
productionwerein constanprices)

The ratio of total agricultural areato total
labourinput (AWU)

Subsidieson productionin real pricesper ha
of total agriculturalareain thousandsf euro

The shareof subsidieson production (real
prices) in output of agricultural industry
(constanprices)

The shareof subsidieson production (real
prices)in Agr_Inc (1) (realprices)

Theratio of nominalprice index of outputof
agricultural dndustryd and nominal price
indexof total intermediateconsumption

(GDPimplicit deflatoris used)in euro

Fertilisers + Crop protection + Energy in
constant prices per ha of total utilised
agriculturalareain thousand®f euro

Total intermediateconsumptionin constant
pricesperhaof total utilised agriculturalarea
in thousand®f euro

Depreciatiorin constanpricesperhaof total
agriculturalutilisedareain thousandsf euro

The share of intensification (1) in total
intermediateconsumption

The ratio of investements to

depreciation

gross

The shareof maintype of productionin total
output(valuesof productionwerein constant
prices)

The ratio of total utilised agriculturalareato
totallabourinput (AWU)

Balanceof subsidiesaindtaxes(currentandon
investments)in real prices per ha of total
utilised agticultural areain thousand®f euro

The shareof balanceof subsidiesand taxes
(currentand on investments)n real pricesin
total ouput(constanprices)

The shareof balanceof subsidiesand taxes
(currentand on investments)n real pricesin
Agr_Inc (1)(realprices)

The ratio of nominalprice index of outputof
agricultural dndustryd and nominal price
indexof total intermediateconsumptn

Source:Own elaboratiorbasedon Eurostatand FADN.

Thestartingpointfor empiricalanalysisof the occurrencef thefallacy of composition

on the exampleof agricultural income is the endogenougerspective.We analysedthe

41t is worth notingthatthe valuesin realpricesdiffer from valuesin constanpricesby the adoptedieflator.Fixed
pricesmay be usedfor materialvariables(e.g.agriculturaloutput).In the caseof variablesof a purely moneary
nature(e.g. subsidies}his is not possible so thesefigures are deflatedusing eithera GDP deflator or inflation

rates.
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relationship betweenfarm income and the independentvariableswhich are its potential
determinantglevelsof intensification,concentrationspecialisatiorandinvestmentn termsof
reproductiorrates)atthelevel of asingleaveragdarmin thelight of FADN data(seedataand
methodsfor details). The level of subsidisationand the price gap was a control variable.
We did not includeall the possibleindependentariablesbasedon the literaturereview but
only thosewhich havepotentialequivalentsn the EAA databasdn thenextstep,we analysed
the sameinterdependencieen the basisof datafor the whole sectorusing datafrom the
EconomicAccountsfor Agriculture.Welookedfor ananswerasto whethemotentialstrategies
of increasingarmincomeatthelevel of anindividualfarmareappropriatdor thewholesector
as well. Another possible hypothesis could be that some of these strategies, such
asintensification,at sectorallevel, could revealnot only environmentalimitations but also
economicones.

We ran panel models with fixed effects on FADN and Eurostatdata separately.
The dependenvariablewasagriculturalincomein real prices.Froma farmeiGs point of view,
theaimis to makethe highestdisposablencomepossiblethefinal valueof which depend®n
changesn pricesof productionandmeanf production.This canbeusedasareasonn favour
of usingrealincome,i.e. nominalincomeadjustedor GDP deflator(or inflation rate).

Ultimately, the modelof interdependencekesthefollowing form:

a¢ 00t o I 0% 60 QEILCQA T 'YQR 110 QE "YR 'Q @YRe'QE
" )
where:
- InAgr_Inc: denoteghe logarithm of the level of agriculturalincomeof a country
or singlefarm;
- Xitisasetof controlvariableglogarithmof thelevel of landconcentrationsubsidies
rate(2) andpricegap);

- | isthecountryfixed effect

All the modelswere estimatedusingPanelCorrectedStandarcerrors[Beck andKatz
1995] asthe problemof crosssectionaldependencand heteroscedasticitwere identified.
At the sametime, the resistanceof somemodelswas also testedusing equationson first
differencego controlfor autocorrelatiornf residuead Themodelwith fixed effectswasselected
onthebasisof merit criteria (agriculturalincomeis alsoinfluencedby countryspecificfactors

suchasclimate),butit wasalsoconfirmedby the Hausmartest.

5 We do not presenthesespecificationgor clarity andbrevity reasons.
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Resultsand discussion

In tablel is a descriptivestatisticsfor the variablesused(dataon agriculturalincome
are provided per working unit in orderto maintaingreatercomparability). The agricultural
incomeperunit of labour(AWU) in thewhole panelsurveyedvashigherin the FADN sample
(15,600euro/AWUvs. 13,800eurn/AWU), dueto thefact thatthe FADN field of observation
doesnotincludethesmallesfarmswith generallyilow income.Thelevel of volatility of quoted
incomein bothdatabasesanbedescribediscomparableAs regardghelevel of intensification
measuredin termsof per hectareexpenditurejt is very similar in both databasesalthough
slightly higherin the EAA databaseln the caseof this databasehereis alsoalargervariation
in the level of intensification,which is evidencedy highervaluesof standarddeviationfrom
averagevalues.The averagereproductionrate in both databasesvas higher than 1, which
meanghatthe level of investmenexceededhe depreciatiorvalueandextendedeproduction
wasobservedThe degreeof specialisatiorof production,understoodisthe shareof the main
directionof productionin total output,washigherin the caseof FADN farmsandamounted
to 31.2%ascomparedo 28.6%.Largerfarmsaremostlikely to be characterisetby a higher
degreeof specialisatin. The farmsincludedin the FADN observationglsohada largerarea
on averagealmost32 ha, comparedo 25.7 ha of all farms. The averageshareof subsidies
in productionandincomeis significantly higherfor FADN farms, which may be dueto the
increaseduseof additionalpaymentge.g.investment)oy FADN farms. The price gapratio
by natureis volatile, but on averageat wasnegativefor agriculturalproducersoverthe period,

consideredn thescaleof 23 countries.

Table2. Descriptivestatisticsof thevariablesused(in thousandf eurg)

EconomicAccountsfor Agriculture Farm AccountacyData Network

Variable:
Mean SD Min Max Mean SD Min Max

Agr_Inc (1)/AWU 13,800 8,990 -11,930 37,620 15,620 9,512 -9,756 48,402

Intens_leve(1) 0.256  0.215 1.234  0.071  0.247 0.173 1.046  0.084
Intens_level(2) 1294 1412 7512 0251 1185 1.153 6.636  0.270
Intens_leve(3) 0.330 0324 1.767 0.034 0.296 0.246 1311  0.047
Intens_leve(4) (%) 235 7.4 42.8 10.5 24.3 6.7 44.1 9.4

Reprod_ratio 1253 0595 0.382 4688 1.282 0.613 -0.482  3.659
Special_ratio 28.6 6.7 14.3 48.1 31.2 11.9 14.0 66.0
Concentr_ratio 25.66  13.56 5.46 61.54 31.89  18.03 5.50 78.33
Subsid_ha 0273 0159 0011 0763 0.354 0.182 0.092  0.902
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EconomicAccountsfor Agriculture Farm AccountacyData Network
Variable:
Mean SD Min Max Mean SD Min Max
Subsid_raté1) (%) 16.4 8.9 1.7 44.3 23.6 12.4 1.9 70.8
Subsid_rat€2) (%) 52.4 29.4 7.2 160.5 77.2 59.4 9.2 701.0
Price_gap 0.948 0.105 0.676 1.253

Source:Own elaboratiorbasedn Eurostatand FADN.

Initially, interdependenciesereestimatedisingFADN data(Table3). In thefirst step
(specificationl) threevariableswhich canstimulatethelevel of agriculturalincomein thelight
of the endogenougerspectivavereintroducedinto the model. Both the intensificationasan
input of intermediateconsumptionin constantpricesper hectareof utilised agriculturalland
andthereproductiveratehada positiveimpacton agriculturalincomeat farm level whichis in
line with expectationsand other studes. Poczta,s r e d z an@Bdk -aw c z-iK EEmk &s k a
(2009)demonstratéhatanincreasen currentcapitalexpendituresvasa statisticallysignificant
andpositivedeterminanbdf agriculturalincomein all typesof farmstheystudied.The previous
resultsindicatedthat agriculturalincomeis a significantdeterminanof investmentprocesses
onafarm[Czekaj201]; [Kusz,G n d &®kda2013] The presentesultsshowthattheremay
alsobeaninverserelationshipi ahighreproductiveratetranslatesnto a highincome.

Thevaluesof the Gspecialisatiomatedvariableweresquaredassuminghatagricultural
incomeinitially increasesvith anincreasen specialisationwhile if acertainlevelis exceeded,
incomemay decreas@sa resultof increasedisk [Zi N1 t 2814 .aTheimpactof this variable
provedto be significantonly if standarderrorswerenot takeninto account,or in the models
with control variables.What is more, it turned out that from the micro perspectivea more
rationalstrategyis eitheraveryhighlevel of specialisatioror abalancebetweerdifferenttypes
of production.

The concentratiorratio variablewas includedin the next step(2). Accordingto the
theory,in theconditionsof inelasticdemandor food, concentrationynderstoodis anincrease
in the land to labour ratio, is one of the keysto increasingproductivity and, therefore,the
compensationf labourfactor. However the statisticallysignificantimpactof this variableon
agriculturalincomecannotbe confirmedin a modelwith robusterrors. Thenthe robustness
of theidentifiedrelationshipsvastestedby includingin themodelssubsidiesate(3), pricegap
(5) andboth of thesevariables(4). Theintroductionof thesevariables(particularlyprice gap)
improved the R-squaredsignificantly, which indicatesan importantrole of thesevariables

inincomeformation.Thisis in line with thestatementhatafasterincreasen pricesof products
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sold by farmersthanin input pricesshouldleadto a linear increasein agricutural income
[Liefert and William 2009, or C z y U e amnd Majchrzalis research(2015) in which they
pointedout that a price gapis a key determinanof incomein a function in which they also
included productivity and subsidies. Most importantly, however despite the effect
of agricultural subsidisationand price volatility, two of the identified agriculturalincome
growthstrategiesemainrelevantandtherelatedmarginaleffectscanbeassessedssimilar to
the specification (1). Thus, it can be corcluded that the impact of intensification and
reproductiverates on agricultural income is statistically significant and the relationship
is robust.As the level of concentratiorincreasedagriculturalincomeincreasedyhile in the
case of specialisatia, agricultural income initially increasedwith its growth, but then
decreasedAt the sametime, the impact of concentrationand specialisationshould be
interpretedwith caution,asit wasnot statisticallysignificantin specificationswhich did not

take accouniof the controlvariablegatleastby usingcorrectedstandarcerrors).

Table3. Theimpactof selectedleterminant®n agriculturalincomei singlefarm

Variable: Q) (2) 3) 4) (5)
Const 9.34%** 8.54** 8.62*+* 6.44%+* 6.34x**
(0.16) (0.74) (0.79) (0.73) (0.74)
Intens_leve(2) 0.00044**=* 0.00042*** 0.00041 0.00032**=* 0.00033***
(0.00009) (0.00009) (0.00009) (0.00009) (0.00009)
Reprod_ratio 0.120*** 0.136*** 0.137*** 0.147%** 0.145%**
(0.034) (0.038) (0.038) (0.033) (0.034)
Sq_Special rate 1.33 1.245 1.194 1.349* 1.417*
(0.85) (0.869) (0.811) (0.759) (0.801)
In_Concentr_ratio 0.246 0.240 0.649%** 0.653***
(0.221) (0.222) (0.189) (0.192)
Subsid_rate(1) No No Yes Yes No
Price_gap No No No Yes Yes
Within R? 0.13 0.14 0.15 0.23 0.22
LSDV R? 0.94 0.94 0.94 0.94 0.94
Akaike criterion -47,3 -49.4 -47.9 -70.2 -71.1
Observations 250 250 250 250 250

Note:standarcerrorsin parenthesist, **, and*** denotel0%,5%, and1% significancelevels,respectively

Source:Own calculationsasedon Eurostatand FADN.
Thesecondpartestimatesgriculturalincomemodelsfor the whole sectoron the basis

of Eurostatdata(Table4). The equivalentf variablescontainedn the FADN databasevere

used(seeTablel). As thefirst step,a modelwasestimatedvhich assessetheimpactof three
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potentialfarm incomestimulantsat a farm level, to checkwhetherthesevariablesalsoshape
incomein termsof the whole agricultural sector.The only statistically significant variable
provedto bethe reproductiorrate,but its margnal impacton agriculturalincomewaslower
thanin the caseof a singlefarm model. It suggestshat modernisatiorembodiedn the form
of investmentexceedinghe consumptionof fixed assetsreatesconditionsfor an increase
in agriculturalincome not only at a farm level, but also at the level of the whole sector.
However,this strategyis especiallyimportantfrom the single entity& point of view. At the
sametime, the effect of intensificationprovedto be statisticallyinsignificant,andthe whole
modelexhibitsworsestatisticalpropertiesThe inclusionof the level of concentratior(2) and
subsidy rates (3) in the variable model does not alter the previous conclusions.Still,
intensificationhasno significantimpacton income,andthe reproductive rateis characterised

by arelativelyhigh resistance.

Table4. Theimpactof selectedleterminant®n agriculturalincomei agriculturalsector

Variable: 1) (2) 3) (4) (5)
Const 7.45%* 7.36%* 7.48%* 5.65%* 5.5 %+
(0.15) (0.40) (0.50) (0.40) (0.39)
Intens_leve(2) 0.067 0.065 0.067 -0.06 -0.053
(0.082) (0.081) (0.077) (0.069) (0.068)
Reprod_ratio 0.090** 0.093*** 0.088** 0.066** 0.082***
(0.034) (0.037) (0.038) (0.04) (0.028)
Sq_Special rate -1.32 -1.23 -1.087 -2.32* -2.58**
(1.53) (1.37) (1.35) (1.215) (1.163)
In_Concentr_ratio 0.023 -0.035 0.22%** 0.350***
(0.105) (0.140) (0.096) (0.091)
Subsid_rate(1) No No Yes Yes No
Price_gap No No No Yes Yes
Within R? 0.04 0.04 0.04 0.27 0.24
LSDV R? 0.98 0.99 0.98 0.99 0.99
Akaike criterion -144.3 -142.3 -141.6 -70.2 -200.0
Observations 251 251 251 250 251

Note:standarcerrorsin parenthesist, **, and*** denotel0%,5%, and1% significancelevels,respectively

Source:Own calculationsbasedon EurostatandFADN.

Specificationgl and5 alsointroducedprice gapinto theanalysiswhichis animportant
determinanbf agriculturalincome,especiallyfrom a sectorwide perspectiveT heinclusionof
this variableclearlyimprovedtheinformativepropertiesof themodel(especiallyspecification

5) andthevariableitself provedto be statisticallysignificant. Combiningthelack of statistical
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significanceof intensificationwith the significantrole of price scissorsit canbe assumedhat
Kingés effect still existsin Europeanagriculture.In practice,the price mechanismusually
depreciatesarmers,which is relatedto relatively inelasticdemandfor agriculturalproducts.
Increasingproductionas a result of intensificationusually leadsto a greaterfall in prices.
The fall in pricesis not matchedby a correspondingncreasein demand,with negative
consequencdsr agriculturalincomeg TweetenandZulauf2008]

On the basisof specification5, a significantimpact of reproductiverateson income
levels can be confirmed. Thereis also a strongand positive influence of concentratiorand
a significantinfluenceof specialisationRegardinghe latter,in contrastto the modelsfor the
individual FADN farm, the relationshipis heredifferent, thatis to saya highe incomelevel
resultsfrom a moderatdevel of specialisationSuchresultsarein linewith Z i n (2@14)and
Purdyet al. (1997)who claim that, comparedo diversification,specialisationis at the same
timeastrategywith ahigherlevelof risk. Ona more,giventhelackof relevancef thisvariable
in someotherspecificationsits interpretatiorshouldbetreatedwith caution.

It is alsoworth notingthatin all thespecificationd SDV R-squareds muchhigherthan
within, which indicatesa very significant impact of individual, country specific and time-

invariantconditionson thelevel of agriculturalincome.

Conclusions

In this paper, we examine the occurrenceof the phenomenonof the fallacy
of compositionon the example of incomesin Europeanagriculture. We develop panel
regressiomodelsfor thewholesectorandfor asinglerepresentativéarm.We useaninductive
approachn this context.This is becauseave areintroducinginto the modelsfurther potential
determinantsf agriculturalincomefrom anendogenouperspectivein orderto assesshether
theimpactof thesevariabless the samealsoin the caseof thewholesector.

On the basisof the analysegpresentedn the article, it canbe statedthat the fallacy
of compositionin Europen agriculturemanifestsitself primarily throughdifferent practices
at microeconomicand sectoral agricultural income levels. First of all, this concerns
intensification expressedn the level of intermediateinputs. From the perspectiveof an
individud farm, anintensificationstrategyprovedto beeffective,despitea higherdynamicsof
input pricesthanagriculturaloutputprices.

In the sectoras a whole, intensificationgrowth hasinsignificantimpact on income.
Theroleof potentialgrowthchannés for agriculturalincome suchasconcentrationmanifested
by an increasein the land to labour ratio, or specialisationunderstoodas a limitation of
productiondiversificationin favourof concentratioron the dominantdirection,is not entirely
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clea. Our modelsdo not indicatea positiveimpactof concentratior(both at farm andsector
level). In the caseof specialisationtheissueis morecomplex.Fromthe sectoralpointof view,
moderatespecialisatiormaybeoptimal;whereasn the micro perspetive, eitherahigh or low
level of specialisationis more beneficial. Our researchhas also shownthat whenit comes
to modernisationunderstoodn termsof investmentsn relationto the consumptiorof assets,
thereis no contradictionbetweenthe objectivesof anindividual farm andthe whole sector.
However, it is relatively more important for the single farm. Price relations also remain
an important determinantof agricultural income, especially at sectoral level. However,
individual farmersdo not havea directinfluenceon the developmenof theserelationships,
sotheyhaveto look for waysto increaseaheirincomesin anunstableenvironment.

Our results show that agricultural policy mechanismghat supportinvestmentand
modernisatiomprocesseshouldbe supportecanddevelopedn agriculture.lt is alsoimportant
to supportdualism basedntheexistencef small, multidirectionalfarmsandlargespecialised
farms,asa moderatdevel of specialisations optimalfrom the perspectivef theentiresector.
The existenceof a direct paymentsystemmakesit possibleto increasethe intermediate
consumptiorlevel, which is beneficialfrom the point of view of the farm. On the otherhand,
one should rememberthat an excessivancreasein inputs may have adverseeffectson the
environmentFurthermorethe high level of dependencef incomeon price mechanismis an
incentiveto developrisk mitigation policies, as well as supportfor vertical and horizontal
integration Providinganappropriatenethodologyandempiricalverificationof theoccurrence
of the fallacy of compositionin agriculture,which would takeinto accountnot only income,

butalsotheissuesf public goodsandexternalitiesmaybeafruitful line for futureresearch.
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Abstract: The objectiveof the article is to indicatethe possibilitiesand ways of utilising the silver economy
in regional developmentThe presentedhesisdraws attentionto the basisfor the developmentbf the senior
economyresultingfrom the ageingof the populationin manycountries jncluding Polandandthe Wielkopolskie
Region The basicassumptiormadehere, is thatthe silver economyis alsobasedon the importantideaof social
developmenti the concept of humancentred development,in which a humanistic, subjective approach
is introducedto developmenstrategiesThearticle pointsto the possibilitiesof the silver economyandthe broad
benefitsthatcanbeobtainedby entrepreneursecipientsbeneficiariesaswell associetyasawhole. Thecontents
containedin the article fall within the categoryof economicand social analyss, utilise the achievements
of sociologicalandeconomicstudiesandwerebasedothon existingsourcesandtheresultsof originalresearch.
Themethodof descriptiveanalysiswasusedin the presentatiomf theseissues.
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Introduction

In recentdecadeswe have beenconsistentlydealingwith analysespointing to the
intensifyingproces®f ageingof societiesespeciallyin thecaseof countrieswith ahigherlevel
of economiadevelopmentThenumerougpessimisti@analysesndicatingthethreatto economic
and social developmentresultingfrom this fact, are counterbalancetby the belief that this
processcan be treatedas a challengefor developmentThis allows us to changethe way
of thinking aboutolder peoplein the contextof socialburdenandto noticethe developmental
opportunitiesassociateavith them.We aredealingwith extensiveacagtmicresearctandthe
phenomenoof applicationof thesestudiego thesociceconomigractice whichis manifested
in theadoptedoaradigmof the so-calledsilver economyor the senioreconomy

The new paradigmof developmentoesnot focusexclusivelyon the silver economy
asaneweconomicsector,but developghe thinking aboutthe older generationyhich we are
obligedto respectandto providewith a dignified life. Thesetwo pointsof view aremutually
integratedandthe objectiveof thearticleis to indicate:

1. Therateof ageingof Polands population.
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2. Therecognitioni derivedfrom comparison®f differentdevelopmentonceptd that
developmenshouldbe basedon the axiologicalassumptionsf socialdevelopmenin
accordancevith the principle of humancentreddevelopment

3. The determinationof the pathsof developmentof the silver economyin regional

development.

The method of descriptiveanalysiswas usedin the presentationof theseissues.
The researchresultsfall within the categoryof economicand social analyss, utilise the
achievement®sf sociologicaland economicstudies,andwere basedon both existingsources

andtheresultsof original research.

Population ageing

The problem of the ageingof the population, which affects many scacieties, also
including Polish society, is becomingincreasingly important for regional development.
In Poland,the processe®sf demographichangearetaking placeon an unprecedentedcale,
which createsa challengethathasto be metby the creatorsof regionaldevelopment.

Accordingto the forecastsof the Polish Central StatisticalOffice, in 2050the share
of peopleaged65 andabovein thetotal populationin Polandwill amounto 30.2%,andpeople
aged80 andabovewill accountfor 10.4%of the total population(in 20137 3.9%) (Fig. 1).
Additionally, the Central StatisticalOffice predictsthat the rate of naturalpopulationgrowth
will benegativethroughoutthe entireperiodconsideredandthatthe populationwill decrease
to 35.7million people.By 2020,the total populationwill fall by 1 million people,andin the
subsequerdecadat will furtherdecreaséy 1.5million people At thesametimei onaverage,
with eachyearthenumberof peopleaged65andabovewill increasdy 175400.Thesechanges
will notberegularovertime,andthe mostintenseincreasesvill fall onthe periodupto 2022,

whenthe numberof olderpeoplewill increasdoy 200000annually[CSO2014]

Fig. 1. Participationof populationaged65 andoverin total Polishpopulation(in %) in theyears2013,

2020,2035,2050
42,5 327
34, 24,5/
25,5 18,9 e
’ 14,7
17 —_— —
8,5
0, T T T 1
2013 2020 2035 2050

SourceCentralStatisticalOffice 2014.
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In the light of the above conclusions,a crucial issueis that of building regional
devdopmentstrategiesn which directactivitiesaimedat seniorswill play a significantrole.
Theseactivities constitutea responsdo the changingstandardsconcerningthe quality and
standardf living of people,associateavith changesn the paradigm=f developmentwhere
developmenis not exclusivelyidentified with economicgrowth, and GDP is not its main
determinant.The changein thinking aboutdevelopments basedon the conceptof social
development theconceptof humancentreddevelopment.

Developmentof the conceptof human-centred development

Theconcepbf socialdevelopmentvasformedasaresultof long-standingdebateseld
at the turn of the 1980sand 1990s.This discoursewas carriedout underthe auspicesf the
United Nations, and consequentlybroughta fairly consistentunderstandingf the concept
of development.The basic assumptionwas basedon the conviction that it was necessary
to changehepreviouslydominatingmodelof developmentwhichidentifiedeconomiayrowth
with socialprogressThedeterminatiorof humandevelopmeninvolveda proces®f expansion
of the scopeof peoplés choicesunderstoodisthe shapingof peoplés abilities, aswell asthe
creationof appropriateconditionsfor the full utilisation of theseabilities. The goal of social
developmenis to providepeoplewith theability to makeindependenthoicesn relationto all
sphere®f theirlife, sothattheycanbeincreasinglyresponsibldor their well-beingandsocial
securityAsK s i i U opptit, fittse idéaof humandevelopmentefersindirectly and directly
to thosethreadsof socialthought,in which developmentand social progressare identified
mainlywith theprocesf improvingthequality of humanlife, andin which economiagrowth
is seerasaameansgo anend,andnotanendin itselfo[Ks i 1 U o 1996)p.28k Theobjective
is to move away from the narrow economiccriteria of progressmeasuredy the size of the
nationalincomepercapita,andto restoregheimportanceof thequalitativeandsocialindicators
of progress In the thinking concerningdevelopmentsignificantimportancewas attributed
to theideathatdevelopmentaprocesseandthe designof thoseprocesseshouldinvolve the
participationof the peoplewho theseprocessearesupposedo serve.

Thebreakthrouglin thethinkingaboutdevelopmentvasassociateavith theconviction
thatthe humanbeingis alwayscentralto developmentThe conceptbasedon humancentred
developmentesultsfrom the adoptionof anideaexpressedn the belief that the real wealth
of a nationis its people.fiHumandevelopments a processof enlargingpeoplés choices.
Themostcritical onesareto leada long andhealthylife, to be educatedandto enjoya decent
standardf living. Additional choicesincludepolitical freedom,guaranteedhumanrightsand
selfrespead [HDR 1990,p. 10].
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Thisideais still confrontedwith differentconceptsyhichputemphasi®notheraspects

of developmentpftenomittingthe subjectivenatureof the peopleaffectedby thedevelopment.

FukudaParr [2003] caried out a comparisonof the three conceptswhich translateinto

the developmenstrategiesindertakeron the global scale. Thesearethe theoryof fulfilment

of basicneeds(basicneedsapproach)the theory of social developmentand the neoliberal

appoachto developmen{Tab.1.).

Tablel. Threeapproacheto development

Socialdevelopment Neoliberalism BasicNeedsApproach
Philosophicalfoundations
normative . I o
assumptions expressediirectly expressedhdirectly Not fully specified
Concept Capabl_htle_sand Utility of ahumanbeing Fulfilment of basicneeds
of well-being functioning
Evaluation aspect
Key Humancapabilities, Reductionof povertyin
criterion equality Economicprosperity, termsof
for theevaluationof | in termsof achievements economiogrowth, incomeandaccess
progress impartiality andfairness effectiveness to basic
of institutions socialservices
Humanachievements Activity and Accessto
Preferred . - :
outcomesmeasuresf economicconditions, materialmeansmeasureg
measurement L
deprivationand averageandaggregate of
tools e o
distribution measures deprivation

Subjectivity aspect

To whatactions
doesit mobilize

Individual actions
andcollectiveactions

Individual actions

Associatedvith political
will andtheelectorate
(thepolitical base)

Developmentstrategy

Main
operationabbjectives

Expandinghumanchoices
(in the social,political and
economicspheres)

Economicgrowth

Expansiorof basic
socialservices

Division of the

Emphasion equalityand

instrumentakignificance
for socialandeconomic

progress

benefitsand . . Takesinto account
humanrightsof all Takesinto accountpoverty
the costsof - poverty
individuals
development
Humanrightsand
freedomsarethe ultimate .
e . T No clearlink.
objectivewith anintrinsic .
Importanceof value Searchor links
humanrightsand . betweemolitical and No clearlink
Searchfor their . .
freedoms civil freedomsandeconomic

growth

SourceFukudaParr,[2003,p. 311]; quotedafter: Szarfenberg[2010, p. 3].
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The abovecomparisonclearly shows,that the conceptof social developmentbased
on humancentreddevelopmentcapturesdevelopmentn a holistic way, primarily providing
thebroadespossibleextentof subjectivityto theindividualsandthe communities.

In this context,especiallyin thelight of theprocesf populationageingit is important
to implementthe assumption®f this conceptandto do everythingthatwill enablethe oldest
generationin adignified mannerto remainactivememberf sodety, who arerespectednd

surroundedy adequatgrotection.

The silver economyasa factor in regional development

The conceptof the silver economyperfectly falls in line with the conceptof social
developmentAccordingto thedefinition, it consistan targetingsupplyin accordancevith the
changingneedsof variousgroupsof older people,sothatthey becomea saurce of economic
activation [Golinowska, 2014, pp. 31-32]. The essenceof a developmentstrategydefined
in sucha way is not only taking into accountthe needsof an ageingpopulation,but also
improvingthe quality of life of theremainingmemberof the population.

Theessencef developmenof thesilvereconomyis undertakingactivitiesgoingin two
directions(Figure 2). Firstly, this meansstriving to activateseniors,both in the professional
sphere,n orderto keepthemin the labour market,aswell asin the social sphere thereby
counteractingtheir social exclusion.Secondlyi the developmentof the economy,which
utilisesthe existenceof the specificneedf seniorsin the sphereof production,consumption

andservicesandresponddo thisdemand.

Fig. 2. Pathsof developmentof the silver economy

|7 SILVER ECONOMY ‘

UTILIZTION OF THE MEETING THE NEEDS OF
POTENTIAL OF OLDER PEOPLE SENIORS
Change in the model Development of an economy geared
‘ of social and professional activity towards the specific needs of seniors

Source:own compilation

Thesilvereconomyis anareawhoseessences theimplementatiorof specificactivities
thanksto broadcooperatiorbetweertheseniorgshemselvesywho knowtheir own environment

and their own needsvery well, institutions of local government,the third sector, state
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institutions,aswell asbusinessThesenioreconomyincludesmanyfields, suchasmedicalcare

and healthresortcare, housing,the labour marketand training for careers, and innovative

economic initiatives. Thanks to the aforementionedcogperation, many activities can

beimplementedn a public-privatepartnership.

The essenceof utilising the potential of older peopleis the lifelong learning and

adequateoliciessupportingthe activity of older people,which allow for an extensionof the

period of professionalactivity, and the promotion of continuedsocial inclusion in spite

of ageing While describinghefirst of theseareason the basisof the official document®f the

EuropeanUnion, it can be indicatedthat the activity of older people and intergenerational

solidarityrequire:

strengtheningocialcohesionjnclusionandparticipationacrossa persors lifetime by
ensuringopportunitiesandaccesgo servicesandto political, social, recreationaland
cultural activities; volunteeing, which helpsto maintainsocial networksand reduce
isolation; gaining new competenceswvhich contribute to personalfulfiiment and
wellbeing;

promotingparticipationin the labourmarket,throughactions

for the involvementof youngerand older peoplein training and life-long learning
activities, which facilitate the intergenerationatransmissionof knowledge;as well
asthroughactionsfor the reconciliationof work andprivatelife;

recognition of the valuesof all age groupsand their contributionto society, thus
promoting positive perceptionsand attitudestowardsall age groups;engagingthem
in decisioamaking (policy formulationandimplementation) paying specialattention
to their opinionsandconcernsandgiving thema voicein researctprocessethatmay
affectthem;

promoting researchand innovationto improve the lives of older people,including
accessibleenvironmentsfor all, promoting participationin society for longer, and
independentiving, including promotionof e-inclusionand e-health,aswell asother
technologicabndICT innovationstherebyfosteringthe silver economy;

health promotion, diseasepreventionand early diagnosisthroughoutthe lifecycle,
aswell asrehabilitation leadingto active and healthyageingandindependentiving,
while takinginto accountthe different needsof womenand menregardingrespective
servicesaandfutureresearch;

adjustingsocialsecuritysystemsn suchawaythattheyareableto providesustainable

andadequatgensionsvhich will contributeto the reductionof the numberof elderly
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people,especiallywomen,who live belowthe povertythresholdandallow the elderly

to live in dignity [Council of the Europearnion, 2012].

In turn, thesilver economycouldprovideanopportunityto increaséhecompetitiveness
of theeconomythroughthe productionof goodsandservicesargetecatolderpeople andcould
be a sourceof economicactivationandinnovation.Theimportantthing is to moveawayfrom
thinking abouttheageingof societiesasa socialburdentowardsutilising this phenomenoifor

economiadevelopment.

Fig. 3. Main areaf activity of the silver economy

products increasing their utility for seniors

products meeting the needs resulting from the ageing process

products and services ensuring the longest possible self-reliance

products and services allowing for an extension of professional activity

Source:own compilation

The areasof economicactivity (Figure3) showthe high level of diversity of the silver
economywhich allowsentrepreneursom manyindustriesto find a placein themarket.

After conductinginterviewswith expertsin variousfields, M. Zsarnoczky2018,p. 2]
analysedheiropinionsin relationto thepossibilitiesfor thedevelopmenof thesilvereconomy.

It turnsout, thatthe possibilitiesfor its developmenarevery broad,asshownin Figure4.

Fig. 4. Economicsegment®f the silvereconomy
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The developmentof individual areasof economicactivity could becomeextremely
effective economically,and could also becomea significantpart of Polish exports,alsodue
to thefact, thatby 2020the purchasingrowerof the world@ populationof peopleaged60 and
abovewill reachUSD 15trillion [Urbaniak2016,p. 280].In Poland this groupof people(who
areseenasthe so-calledwinnersof systemictransformation)will alsobecomea significant
bloc of consumersgdueto the materialresourceieldmovablesandimmovableproperty).

It is alsopointedout, however,thatthe increased socialandeconomici efficiency
of the silver economyalso dependson far-reachingcooperatiorbetweenmanufacturerand
serviceproviders.Thatis why it is believedthat,for examplethecreationof clustersof services
devotedto seniorsincreaseshe economicrationality of the actvities undertakenadequately
responding to the needs of an ageing society and creating new oppatunities for
entrepreneurship.

Accordingto the definition presentedy Porter,the term clusteris usedto describe
a geographicakonceptof relatedcompanes and individuals, specialisedsuppliers,service
providersand enterprisesassociatedn branchesand affiliated institutions, which not only
competebut also cooperate]...] Kotela expandedPorteis definition by addingthe aspect
of interdependenceyherebyclustersaregroupsof companiesandinstitutionsthatarelocated
in a given areaand are mutually relatedin the scopeof the productionand supply of goods
[quotedafter: RudnickaandSurdej,2013,p. 12].

Theclustersof seniorserviceslay a significantrole in regionaldevelopmentbecause
cooperationtakes place at the level of various institutions, and the goal is to utilise the
purchasingpotentialof older peopleandto meettheir consumptionjiving and healthneeds.
As statedby Rudnidka andSurdej[op. cit.], the modelof a clusterof seniorservicesassumes
theexistenceof a platformfor anorganisecandcomprehensiveystemof managemenaf care
servicesandaccomp@nyingservicesjn the areaof the senioreconomy.This systemincludes
entitiessuchas: the media,universitiesand researctcentres the organisersand participants
of volunteer work, public offices, financial entities and manufacturers.Senior clusters
constitutea networkof mutualconnectionsthanksto whichit is possibleto effectivelyresolve
socialproblemsandto generaterofits. Table2 presentexamplef clustersof seniorservices

createdn 2016.1t is clearlyvisible thatvariousentitiesareinvolvedin their activities.
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Table2. Exampleof clustersof seniorservicesreatedn 2016

Regional Senior Clusters

Kujawsko Agreementoncludedon 27 June2016by the FoundingMembers:

Pomorskie -

Region Senior| BudlexS.A.,BydgoskaS z k Wy b s Le@niceCITOMED sp.zo0.0.;FundacjK a p i t
Cluster dlaProgramA S a mo r Z°MNd osWSHolutjionssp.z 0.0.HerbariumHotel & SPA;Klaster

Turystyki Medyczneji Uzdrowiskowejsp. z 0.0.; NeucaS.A., NZOZ Centrum Kultury,
Higienyi Zdrowia PsychicznegtNZOZ Remedissp.z0.0.;Pr ze dsi fvbied o b tr
Lechsp.zo.0.;T o r u Esakigkhadtye r OpatgunkowyclS.A.

Podkarpackie | Agreementoncludedon 9 November2016in Rzesz w by the FoundingMembers:

Region Senior _ _ _ ) _
Cluster FundacjaKa pi t alg ¢®nwgramuA S a mo r z Nd lo svidmiga, Zarszyn, Instytut

EkonomiiS p o § evweRzeszeowieJasielskieStowarzyszeniéniwersytetulrzeciegowieku
w J a SNZ&z CentrumdomowejOpieki Pi e | f g rAiibaad NZOZ Kijidek Gabinety)
RehabilitacjiMedyczneAndrzej Rudek, ORTO-RES sp. z 0.0., SanatoriumUzdrowiskowe|
Bajka, Sanatorium Uzdrowiskowe AP| ASEp p § e dawareystwo OSwi a
Samodzieln& o grerenowenr 213w J a SAl Uez;d r olww osrkEod. z o

Wielkopolskie | Agreementoncludedon 15 November2016in P o z myati@&FoundingMembers:

Region Senior . : . . -
Cluster Elf sp.z0.0.s p - KpkandytowaFundacjsgAKME, FundacjaPomocySenioromi Rodzinie

AMA, Gn i e T nUnieveéBytktTrzeciegoWieku, AMAT 0 Henryk Matecki,O k r i glzbay
Pi el fgRo@§o BwkBomaniuProwincjaZgromadzenidNa j Swi BdzisHac|
Coaur, Stowarzyszenid S e nXi Xd @minny UniwersytetTrzeciegoWiekuw Go § u ¢ h
StowarzyszenidJniwersytetTrzeciegoWieku w Lesznie,UniwersytetTrzeciegoWieku w
Pile, Wy U sSzzak brij-Berraw Poznaniu,VERBUM AkademiaS z k osp.2o@®.,Z a k

Zielarski A K a wh unr Nowaksp.j.

Mazowieckie | Agreementoncludedon 23 November2016in Warsawby the FoundingMembers:

Region Senior ) ) ) ) ) i o .
Cluster BurmistrzMiastaPiastowaCaritasDiecezjiWarszawskiejCechRz e mReo 89 y ¢ h

iPrzedsi nwOtwocka,Rom&watiury A § w iBt- dnowskiUniwersytetTrzeciego
Wieku,DomPomocyS p o g eveG: rzeKplwarii, IzbaGospodarczMedycynaPolska,
NarodowyKomitet SenioraDoradcaPrezes& a r zZNadi uUNR X @1 mi Polskiggo.

Dol no S| |Agreementoncludecon8 DecembeR016in Wr o ¢ ByaheFoundingMembers:

Region Senior
Cluster AngelCarei CentrumSenioraDom Senioraviagdalenkawv DusznikachZdroju,DomSeniora

APi-wa&td oFundacjaK a p i t dldRvogramuA S a mo r zPNodl oswkEpublicznal
Wy Us 3 a k oMedyzna we Wr o c § aStep by, Step sp. z 0.0., Uczelnia Jana
Wy Uy k 0 wXiKG 3.9 @a.

Source]Newsleter of RegionalSeniorClusters2016]

Summary

The issuespresentedabovevery clearly indicate that the silver economycan play
a significantrole in regionaldevelopmentOn the one hand,we are dealingwith a group
of consciousconsumersvith significanthuman,social, cultural andfinancial capital,andthe
failure to utilise this capitalproperlywould constitutea hugedevelgpmentalloss Ontheother
handi asa societywe are, in this way, implementingthe adoptedvalue systemof social
solidarity, soimportantfor maintainingintergenerationatontinuity, which determinessocial

cohesiorthanksto a humanisticvision of the humanbeing.
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Abstract: The paperpresentsan analysisof spatial differentiation of seasonalunemploymentin the USA.
Harmonicanalysisvasusedin theresearchAn attemptwasmadeto presentegionaldifferencesn theseasonality
of unemploymentsaneffectof differentamgitude andfrequency|n this study,seasonalityanalysisvascarried
outontheexampleof the United Statespnecountry,but with avariedclimatestructure Limiting researcho one
economyallows a betterunderstandingf theimportanceof noneconome factors.And asit turnsout, theseare
crucialin thescaleanddistributionof seasondflluctuations Differencesamongstatesarisefrom a differentshare
of wavesof an annualand semiannualfrequency,and from a date of maximal unemploymentin a wave of
anannualfrequency Northernstatesarecharacterisethy the prevalenceof a wave,of annualfrequencywith its
maximumin thewinter period.In the southerrstatesthe unemploymentnaximumis a waveof annualfrequency
occurringin the summerperiod,in which the further south, the biggerthe shareof this wavein total seasonal
variability. In the majority of statesbetweenthe northernand southernones,seasonalityof unemploymentas
the characterof a cycle of semiannuafrequencywith seasonamaximumin both winter and summerperiods.
Thevalueof seasonalluctuationsis clearlyrelatedto the distributionof seasonafluctuations.Smallerseasonal
fluctuationscharacteris¢hosestateswherethe maximumfor the annualharmonicoccursin the summerperiod.
The supeposition of wavesof different frequencyresultsin specific seasonafluctuationsin unemployment
in particularstates.

Keywords: unemploymentseasaality, spatialdifferentiation

JEL: J64

Introduction

Seasonalityis a phenomenordescribingthe functioning of entire economiesandthe
majority of particular markets.In most countries,labour marketsare subjectto seasonal
fluctuationsThisis indicatedby thenumberof peoplewho arein work or areunemployedand
the numberof vacancies a numberthat changesover the year. Seasonalityalso concerns
changesn marketswith regardto time, but candescribemarketdifferencesn spaceaswell.
Dueto diverseclimatic,economicandinstitutionalconditions particulardomesticandregional
labaur marketsmaydiffer by avalueof seasondluctuations[Krane,Wascher1999,523-553;
RembezaPrzekota,2014, 391-399]. The distribution of fluctuationswithin a year can be

unequal.Seasonalitys definedasa fairly regularchangein a given value which is ongoing
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within ayear Thisdefinition doesnotstatethatseasondluctuationsaredescribedy onecycle
in a year, or more. Therefore,suchsituationswhere somelabour marketsare characterised
by oneseasonatycle,insteadof two, arepossble. Particularmarketsmaydiffer alsoin terms
of seasonamaximaand minima of particularvalues,e.g. numberof peopleunemployed.
Seasondlluctuationsmayalsoshowmedium andlong-termchange®vertime, soseasonality
may constitute a nonstationay variable [Canova, Hansen, 1995, 237-252]. Therefore,
seasonalityanalysis cannotbe broughtto a simple determinationof a value of seasonal
fluctuations while the specificity of thefunctioningof labourmarketsin a shortperiodshould
considervarious aspect®f seasonality.

The literature on macroeconomicsnainly concernsa discussionon the significance
of seasonafluctuationsfor the efficiency of an economy.This discussions multithreaded,
concernsgnterpretationanddeterminant®f seasonalluctuations.Similaritiesanddifferences
betweerthe causativdactorsof seasonahndcyclical fluctuationsarediscussedTherearetwo
approacheso this problem.The first approachtreatsseasonafluctuationsasthe fipollutiond
of economictime seaies [Sims, 1974]. They are causedoy different factorsaffectingcyclical
fluctuationsandeconomiayrowth. The conclusionis thattheanalysisof seasonathangesdds
nothing to understandinghe changesin the economythat go beyondthe annualhorizon.
Thereforetheright procedures to removeseasonaingredientdrom thetime series.Suchan
approachmaybe justified whenan assessmermtf changesn the economicsituationis carried
out, e.g.comparingonequarterto the previousquarter.In this case,seasonalluctuationsmay
interferewith theassessmermif the dynamics Thesecondapproacho the problemof seasonal
fluctuationsindicateshe occurrencef similaritiesbetweerseasonaindcyclical fluctuations.
It is justified thatthe mechanisra shapingboth typesof fluctuationsare partly sharedsothe
model describingeconomicfluctuationsshouldtake into accountboth cyclical and seasonal
fluctuations[Beaulieu,1992]. Accordingto this position,the removalof seasonafluctuations
from economictime seriesis not necessaryand their analysisallows a betterunderstanding
of theshapingof changesn theeconomywhich arealsoof a cyclical nature.

An importantproblemof seasondluctuationsis theirimpactontheeconomicoptimum
andtheeconomiq@olicy of astate In thiscontext,it shouldbenotedthatif seasondluctuations
associatedvith shortterm fluctuationsin demandand supply are treatedas a manifestation
of strivingfor theoptimum,theneconomigolicy shouldnotbeaimedatlevellingoutseasonal
fluctuations.Someeconomistgecognisehat everykind of cyclical and seasonafluctuation

negativelyaffectsthe level of socialwell-being. Theypostulatesucha settingof theeconomic
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policy of a statewhoseaim is to eliminateall kinds of fluctuations.This positionwasinitiated
by Kuznet$research.

An important part of researchinto the significanceof seasonafluctuationsin the
economyis their relationshipwith the labour market[Olivei, Tenreyro,2007; Popp,2011].
Olivei and Tenreyro statedthat seasonalfluctuationsin the labour market are a source
of seasonalfluctuationsin product, which largely dependson monetary policy [Olivei,
Tenreyro 2007]. According to the conducted research,entrepreneursreact differently
to monetaryshocksat the endof the yearandat the beginningof the year.A monetaryshock
at the endof the yearis the causeof wagechangeswhile a monetaryshockat the beginning
of the yearbecomesa reasonfor changesn production.In this model,it is notedthat wage
rigidity depend®nthe periodduringthe calendaryear.At theendof theyear,wagesaremore
flexible andstiffen afterthe beginningof theyear.In turn, themodelproposedy Poppdeads
to the conclusionthat relaively small fluctuationsin the stiffening of the economyin real
expressionmay not only generatesignificant seasonatycles, but also have an impact on
cyclical fluctuations[Popp2011].

Seasonalityin the labour markethasbeenthe subjectof numerousempirical studies.
Their resultsshow significant differencesbetweenindividual nationallabour marketsin the
sizeanddistributionof seasondluctuationgEngle,Hylleberg1996].Seasonalityn thelabour
marketchangesgevenover a single decadethe volume of seasonafluctuationsmay change.
The impacton seasonafluctuationsis mainly causedby changesf a structuralnature,and
in this contextone can speakaboutthe significanceof the economicpolicy of the statefor
seasondlluctuations[Krane,Wascher1999].

This paper presentsan analysisof seasonalfluctuationsof the numberof people
unemployedn particularstatesn the USA. The subjectof interestwasnot only the sizeof the
fluctuations, but also the numberof seasonakycles and their distribution within a year.
We attemptedo determinewhetherpotentialdifferencesamongstatesare subjectto spatial
regularity and whether there is any noticeablerelation betweenthe distribution of the
fluctuationsandtheir value. The analysegpresentedn the paperusethe methodof harmonic
analysis.Thus,while referringto the assumption®f this method,seasonafluctuationswere
treatecasaneffectof thesuperpositioof wavesof variousfrequencyandamplitude Thepaper
usesthe 19762014 datafor the monthly numberof peopleunemployedn particularstates,
publishedby the U.S. Bureauof Labor Statistics.
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Method of analysis

Modelling of naturalphenomenaonsistsin the identification of componentf the
observedime series,i.e. a systematiccomponen{trend), periodicalcomponen{long-term
cyclical developmentor shortterm 7 seasonality),and a random component (noise.
As observationof the unemploymentelateddatashows,it is possibleto identify all these
componentsandin the caseof the periodicalcomponent bothcyclicalandseasonathanges.
Harmonic analysisis a tool that enablesus to describesuch a time seriesin a clear way
[Kammler, 2000]. A basic advantageof this tool is the detectionof cyclical and seasonal
changesaswell asthelack of specialassumptionsoncerningts applicability.lts disadvantage
is constitutedby the fact thatin a theoreical modela regularperiodicity is assumedyhich
is oftendisturbedn naturalphenomena.

Theharmonicanalysids appliedto studythe phenomenowf periodicityin atime series
[Box, Jenkins,Reinsel,1994]. A time seriesis distributedinto a sum of harmonics,.e. the
sinusoidalandcosinusoidafunctionsof a givenperiod[Wei, 2005; Thornley,France 2007]:

j
1) o | | si1nQo T c 0]sQO

where:

i T numberof the harmonic,
1 — 1 frequencyrelatedto the periodn,

| ,| ,T T parameters.

Thefirst harmonic(i=1) hasa periodequalto thelengthof anentireseries,sowith its
helpthecyclicity (periodicity)of lengthn canbetestedtheseconcharmonic(i=2) hasaperiod
eqgualto a half of this series,soit enableaus to testthe cyclicity (periodicity) of lengthn/2;
the third harmonic (i=3) i one third of the serieslength, enablesus to test the cyclicity
(periodicity) of lengthn/3; etc. Thelastharmonicof a numberi=n/2 hasa periodequalto 2/n
and enablesus to testthe cyclicity (periodicity) of length equalto 2. In general,it is about
mappingn valuesof atime seriegpervaluesof sinusoidafunctionsontothesection[0; 2 ~ ]

Assessmentsf the parameterof the above model are determinedusing the least

squaresnethod.Theymaybe establishedrom thefollowing formulas:

. p

@n
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Harmonicanalysisconcernghestudyof aphenomenoformedaroundanaveragdevel
representedby the parametero. In the eventof a trends occurrenceit shouldbe previously
blocked,sothefollowing modelshouldbeapplied:
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where:f(t) T trendfunction.

In the paperthe trendwaseliminatedwith useof the Hodrick-Prescotffilter [Hodrick,
PrescottPostwar1997,1-16].

An individual cyclical componentmay be presentedwith the use of the following
formula[Fichtenholz,1969]:

(6) s i1nQd wc 0]s'QO 61 Q& Qo

which enablesus to define the amplitude Ai and the phaseshift (i for every harmonic
component:

(7) o % @h

andtheir phaseshift:
Di ©eQ
8 o ——s8
—Q
Thephaseshift enablesisto locateonthetimelinethe pointsin whichthephenomenon
has extremevalues, while the amplitude value allows for the definition of valuesof this
extremum.
The harmonicsarenot correlatedwith eachother,so eachof themexplainsa different
part of varianceof the variable Y. The shareof particular harmonicsin the explanation
of varianceof thevariableY of atestedvariableis determinedrom thefollowing formula:

9) G ,f("ﬂrprﬁhq— pN

where:s? 1 assessmermf varianceof thetestedvariabley.
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Subsequerdgtageof dataanalysisincluded:

1. Distinguishingthe seasonatomponentrom the dataconcerninghe numberof people
unemployedThis madeusingthe TRAMO/SEATSprocedure.

2. Fortheseasonatomponenttwo harmonicsveredistinguishedannualandsemiannual.
Thelengthof thetestediime seriescomesto 468,i.e. 39 years(19762014),12 months
each.Therdore, theannualharmonichasnumber39 andsemiannuai 78.

3. For the distinguishecharmonicsamplitudes phaseshifts and shareof eachharmonic

in varianceof the seasonatomponentveredefined.

Spatial differentiation of the seasonalityof unemployment

The first part of the paperdescribeghe differencesamongstatesin the seasonality
of unemploymenillustratedwith selectedexamplesFigure 1 presentghe division of states
by ayearaverageralue of seasonalluctuations.The presentedlatashowsignificantregional

differentiationof the seasonalityf unemploymenin the United States.

Fig. 1. Averagevalueof seasonalfluctuations

Source:own calculations

Regional differentiation of the seasonalityof unemploymentamong US states
is similarly high amongparticularstatesof the EuropeariJnion. In extremecasesdifferences
among stateswere more than three times. In general,it may be said that the seasonality
of unemploymentlecreasetgethemwith movementowardsthesoutherrstates.This suggests
an explicit relation betweenclimatic conditions and the value of seasonalfluctuations.
The northwesterrstatesshow the largestfluctuations,especiallyNorth Dakota(13.5%)and

ldaho(11.9%).The stateswith thelowestseasonalithavesmallerspatialconcentrationThis
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mainly concernghe southernstates,including California (4.0%), Nevada(4.5%) and Texas
(4.6%). However,neighbouringstateswith very different seasonalitycan also be indicated,
e.g.Vermont(10.4%)andNew York (4.4%).

The secondindication of the differentiationof the seasonalityof unemployments its
various distribution within a year. This phenomenonis also explained by the regional
differentiationof climatic andeconomidfactors[Guillemette,Ldtalien, Grey, 2000].Figure2
presentaveragaleviationsof thenumberof peopleunemployedn particularmonthsbasecdn

the exampleof threestates.

Fig. 2. Seasondfluctuationsin the numberof peopleunemployed
0,15 /\
0,1 \
0,05 \
) \ \,v/\ \ |
e s\ 3 e\ 7 e N e
-0,05 \C \ /
> \/ \_/

Alaska

Teenesse Florida

Source:own calculations

The presenteddataindicatetwo aspectsof regional differencesthat may be subject
to moredetailedanalysis Firstly, the datesof seasonamaximaandminimaof unemployment
can fall in different months. Alaska and Florida, in the presentedexample,are extreme
oppositionsin thefirst state the unemploymentnaximumis in Februarywhile its minimum
is August. In the secondstate,the maximum occursin July and minimum in December.
Thereforewe observenereaninversionof thecourseof seasondluctuationsin unemployment
in Florida againstAlaska. In both states,one annualcycle of seasonafluctuationscan be
observedHowever,in Tennesse&he situationis different, astwo datesof seasonaincreases
anddecreasem unemploymenbccur.Increasse occurredn winterandsummemonthswhile
decreasem springandfall months.Thus,a questionmay be askedwhetherthe changean the
distributionof seasonafluctuationsdemonstratespatialregularity,andhow the inversionof
acycleof seasondiluctuationsasillustratedby AlaskaandFloridacanbe describedAs these
statesarelocatedat oppositeextremesit maybe assumedhatbetweerthemarestateswith an
intermediatadistributionof seasondluctuations.Thedatapresentedh Fig. 1 indicate though,

thatthis transformationrin the distributionof seasonalluctuationsdoesnot consistin a simple
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suppressiomf anannualwavewith awinter peakandits inversioninto a wavewith asummer
peak.Then,the smallestseasonafluctuationsshould characterisstatedocatedbetweerthose
positionedn theextremenorthandsouthof the country.Whereasn fact, thesmallesseasonal

fluctuationsin unemploymentoncernthe southerrstates.

Seasonalityof unemploymenti results of the harmonic analysis

The datapresentedn the previoussectionindicatethe large regional differentiation
of seasonalluctuationsin the USA. This sectionpresentghe resultsof the harmonicanalysis
of changesn unemploymentn particularstates Harmonicanalysis canbe usedto studythe
phenomenorf cyclicity in time series.It consistsin the treatmentof a time seriesasa sum
of harmonicsconstitutingthe sinusoidalandcosinusoidafunctionsof a given period.A basic
advantageof this tool is the detetion of cyclical and seasonathangesaswell asthe lack
of special assumptionsconcerningthe capacity of its application. A disadvantageof it
is constitutedby the fact thatin a theoreticalmodela regularperiodicity is assumedyhich
is oftendisturbedn practice.

The analysispresentedn this sectionapplieda modelin which dataon the number
of peopleunemployedverecleanedf atrend.Datafor 39 yearswereused which means234
harmonicsin total. The subjectof interestconstitutedtwo harmonicsrelatedto seasonal
fluctuations:the harmonicof anannualperiodandharmonicof a semiannuaperiod.

Figure3 presentshewaytheseharmonicsareformedagainstotal seasondluctuations
illustratedwith the exampleof two states:Alaskaand Tennesse€l he presentedesultsshow
thatseasondluctuationsin Alaskaarebetterdescribedy theharmonicwith anannualperiod,
while in Tennessed@ the harmonicwith a semiannualperiod. This meansthat seasonal
fluctuationsin Alaska are dominaed by one annual cycle, and in Tennessed by two

semiannuatycles.
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Fig. 3. Seasonalluctuationsin the numberof peopleunemployeddottedline) andparticular

harmonicqunbrokenline) for AlaskaandTennesseéxampleof behaviour)
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Source: own calculations.

Table 1 presentsdetailed characteristicof the analysedharmonicsin particular states.
Thesummarisediataconcernthe following values:
- amplitudedescribingvaluesof extreme®n a percentagdasis(A);
- phaseshift thatenabledo locateon atimelinethe points(months)in whichthenumber
of peopleunemployedhas maximal values(tmay. In the table 1 meansJanuaryand
127 December;
- shareof harmonicin total variability of a seasonatomponenbf the numberof people
unemployedw).
While interpretingtheresults attentionshouldbe paidto thefactthatharmonicsarenot
correlatedwith eachother,so eachof themexplainsa different part of variability of seasonal

unemployment.
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Tab.1. Selectectharacteristicef theannualandsemiannuaharmonican particularstates

Annual harmonic Semiannualharmonic
e
A Tmax w A tmax (1) tmax (1) w

USA 0,0484 0,0296 3,3 15,6% 0,0564 14 7,4 56,9%
Alabama 0,0620 0,0298 7,8 8,4% 0,0774 14 7,4 56,6%
Alaska 0,0839 0,1269 2,4 83,3% 0,0296 1,0 7,0 4,5%
Arizona 0,0546 0,0531 7,9 37,0% 0,0524 1,6 7,6 35,9%
Arkansas 0,0765 0,0715 3,5 32,6% 0,0930 1,2 7,2 55,4%
California 0,0399 0,0215 2,8 11,0% 0,0495 15 7,5 58,3%
Colorado 0,0590 0,0524 2,7 29,9% 0,0539 14 7,4 31,6%
Connecticut 0,0626 0,0507 4.4 24,0% 0,0719 1,3 7,3 48,2%
Delaware 0,0718 0,0410 4,0 12,6% 0,0899 1,7 7,7 60,6%
District Columbia 0,0441 0,0278 7,0 12,0% 0,0546 11 7,1 46,3%
Florida 0,0465 0,0547 8,1 53,4% 0,0344 1,4 7,4 21,1%
Georgia 0,0449 0,0328 6,9 17,6% 0,0526 1.3 7,3 45,2%
Hawaii 0,0573 0,0745 7,1 48,9% 0,0228 0,8 6,8 4,6%
Idaho 0,1185 0,1697 2,1 72,6% 0,0846 1.8 7,8 18,0%
lllinois 0,0509 0,0406 3,4 25,2% 0,0579 1,3 7,3 51,1%
Indiana 0,0522 0,0635 2,7 48,3% 0,0521 15 7,5 32,5%
lowa 0,0966 0,1345 2,0 66,1% 0,0742 1,6 7,6 20,1%
Kansas 0,0574 0,0229 4,9 5,7% 0,0643 1,4 7,4 45,1%
Kentucky 0,0625 0,0655 3,0 40,5% 0,0636 13 7,3 38,2%
Luisiana 0,0744 0,0596 7,4 22,5% 0,0810 0,9 6,9 41,6%
Maine 0,0909 0,1417 2,3 81,9% 0,0377 1,6 7,6 5,8%
Maryland 0,0462 0,0176 3,1 5,4% 0,0517 1,3 7,3 46,6%
Massachusetts 0,0627 0,0444 3,3 18,8% 0,0766 1,6 7,6 55,8%
Michigan 0,0682 0,0521 3,7 23,3% 0,0746 1,3 7,3 47,8%
Minnesota 0,0944 0,1103 2,6 50,1% 0,0819 1,6 7,6 27,6%
Missisipi 0,0594 0,0502 6,1 20,2% 0,0682 0,9 6,9 37,4%
Missouri 0,0652 0,0508 3,6 23,0% 0,0789 14 7.4 55,6%
Monatana 0,1001 0,1508 2,1 75,1% 0,0566 14 7,4 10,6%
Nebraska 0,0870 0,0739 3,2 28,5% 0,0913 1,2 7,2 43,4%
Nevada 0,0449 0,0247 2,2 9,0% 0,0581 1,3 7,3 50,0%
NewHampshire 0,0651 0,0760 2,7 43,8% 0,0690 1,7 7,7 36,1%
New Jersey 0,0549 0,0398 3,8 21,3% 0,0620 14 7,4 51,6%
New Mexico 0,0492 0,0470 6,0 26,5% 0,0529 1,0 7,0 33,7%
New York 0,0439 0,0372 2,2 26,0% 0,0524 1,6 7,6 51,5%
North Carolina 0,0526 0,0329 34 13,5% 0,0618 11 7,1 47,7%
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o Average Annual harmonic Semiannualharmonic
ate deviation
A Tmax w A tmax (1) tmax (1) w

North Dakota 0,1351 0,1745 3,0 61,0% 0,1086 13 7,3 23,6%
Ohio 0,0561 0,0506 2,5 29,7% 0,0615 15 7,5 43,9%
Oklahoma 0,0494 0,0325 2,2 14,1% 0,0496 11 7,1 32,9%
Oregon 0,0675 0,0894 2,6 58,9% 0,0588 1,7 7,7 25,4%
Pennsylvania 0,0602 0,0479 3,2 25,3% 0,0611 15 75 41,2%
PuertoRico 0,0284 0,0252 6,9 26,5% 0,0236 1,8 7,8 23,2%
Rhodelsland 0,0801 0,0789 2,1 31,2% 0,0878 17 7,7 38,6%
SouthCarolina 0,0509 0,0145 8,0 3,0% 0,0612 1,3 7,3 53,5%
SouthDakota 0,0870 0,1236 2,5 64,1% 0,0700 15 75 20,6%
Tennesee 0,0526 0,0139 3,6 2,7% 0,0629 14 7,4 56,4%
Texas 0,0461 0,0296 6,3 14,1% 0,0547 1,2 72 47,9%
Utah 0,0651 0,0385 41 14,1% 0,0696 1,6 7,6 46,1%
Vermont 0,1037 0,1456 2,5 71,3% 0,0476 1.8 7,8 7,6%
Virginia 0,0474 0,0221 4,0 8,0% 0,0599 14 7.4 58,4%
Washington 0,0646 0,0932 2,1 63,8% 0,0559 14 74 22,9%
WestVirginia 0,0675 0,0867 2,9 54,1% 0,0554 15 7,5 22,1%
Wisconsin 0,0953 0,1242 3,2 62,1% 0,0735 1,7 7,7 21,8%
Wyoming 0,1054 0,1643 21 81,5% 0,0479 13 7,3 6,9%

Source:own calculations

Theresultsobtainedndicatelargedifferencesamongparticularstatesn referenceo all
analysedvalues,including the shareof particularharmonicsn the seasonaVariability of the
numberof peopleunemployecaindmonthswhenagivenharmonichasmaximalvaluesln some
statesan annualharmonicprevails in the seasonalariability, while in the other statesi
asemiannuabne.Thefirst groupmainlyincludesthemorenortherly(e.g.Alaska,ldaho,lowa,
Montana)andsoutherlystateqe.g.Florida,Hawaii). It meanghatin thesestateghereis aclear
single cycle of seasonafluctuationsin unemploymentThe secondgroupincludesthe states
decidedlydominatedby a semiannuaharmonic.They mainly includethe centralstatesof the
USA (Alabama, Arkansas,California, Missouri, Nevada,South Carolina, and Tennessee).
In this group,two semiannuatyclesareclearly visible. However,in a greatnumberof states
both annualand semiannuaharmonicshad a significant sharein the formation of seasonal
variability. In the case of these states, seasonalchangesin unemploymentare, thus,
thesuperpositiof two wavesandhavealessregularcoursedependingsay,ontheprevalence

of theannualor semiannuaharmonic.
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The secondcharacteristiof the harmonicanalysis was constitutedoy the phaseshift,

determiningthe monthswhena given harmonichadits maximalvalues.The resultsobtained

indicate that in the event of a semiannualharmonic the differencesamong stateswere

insignificant. It peakedin Januaryand July. An annualharmoniccreatedlarge differences

amongthe statesconcernedin somestatesmainly the northernones,the maximumoccurred

in the winter months(usually Februaryor March), whereadn the southernones,the maxima

occurredn summemonts (usuallyJuly).

To sumup, it may be said that particular statesdiffer with regardto two criteria:

the share of particular harmonicsin the seasonalvariability of the number of people

unemployedandthe monthwhenthe numberof peopleunemployedattainsits maximumin

the annualharmonic.Taking into accountthosetwo criteria, the following division of states

into six groupswasproposed:

group 1: peakof unemploymenbf the annualharmonicin the winter-spring period
(XII-V), the annualharmonicprevails (shareof the annualharmonicat leasttwice
thesizeof the semiannuabne);

group 2: peakof unemploymenbf the annualharmonicin the winter-spring period
(XII-V), shareof theannualharmonicdoesnotdiffer significantlyfrom the shareof the
semiannuaharmonic(shareof the annualonenot largerthantwice the size,and not
smallerthanhalf of the shareof the semiannuabne);

group 3: peakof unemploymenbf the annualharmonicin the winter-spring period
(XI1-V), the semiannuaharmoric prevails(shareof the semiannuabneat leasttwice
thesizeof theannualone);

group 4: peakof unemploymentof the annualharmonicin the summesfall period
(VI-XI), the semiannuaharmonicprevails(shareof the semiannuabneat leasttwice
thesize of theannualone);

group 5: peakof unemploymentof the annualharmonicin the summesfall period
(VI-XI), shareof theannualharmonicdoesnotdiffer significantlyfrom the shareof the
semiannuaharmonic(shareof the annualonenot largerthantwice the size,and not
smallerthanhalf of the shareof the semiannuabne);

group 6: peak of unemploymenwof the annualharmonicin the summesfall period
(VI-XI), the annualharmonicprevails(shareof the annualone at leasttwice the size
of thesemiannuabne).

Figure4 presentsheresultsof thedivision of statesnto particulargroups.Theirparallel

arrangemenis clearly noticeable.The northernstatesbelongmostly to group 1, sothey are

181



Proceeding®f the 2018Vl InternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

characterisedby the prevalenceof the annualharmanic, attaininga maximumin the winter
months.A commonfeatureof the southernstatesis the maximumof the annualharmonic
in the summermonths.Among them, Florida and Hawaii are describedoy the prevalenceof
anannualharmoniqustlike thenorthernstates Statedbetweertheseregionsarecharacterised
by the more complicated course of seasonalfluctuations. Some states are dominated
by a semiannuaharmonic,with two peaksof unemploymentvithin a year(group3), in some
the seasonafluctuationsin unemploymentre describedoy the superpositiorof annualand

semiannuaharmonics.

Fig. 4. Division of stateswith regardto the characteof seasonafluctuations

peeeee

Source:own calculations

Referring to the harmonic analysis results, the inversion of seasonalfluctuations
in unemploymenbbservedamongthe extremenorthern(e.g. Alaska, Idaho, Wyoming) and
southernstateqFlorida, Hawaii) may be describedasan effect of the inversionof the annual
harmonic,andthe changein the shareof annualand semiannuaharmonicsin the variability
of seasonalunemploymentFigure 5 presentsthe model transformationfrom one extreme
distributionto the otherone.To putit simply, it wasassumedhatanamplitudeof fluctuations
with the annualharmonicof a winterandsummerpeakwasthe same In fact theseamplitudes
can be different. When going from north to south,in the beginningthe shareof the annual
harmoniowith awintermaximumdecreaseand theshareof thesemiannuaharmonidncreases
(2 and 3). Another stageof transformationis constitutedby the dwindling of the annual
harmonicfor the benefitof the semiannuabne(4). The nextstageis a decreasegdhareof the

semiannualharmonic and an increasedshare of the annual harmonic with maximum in
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asummerperiod(5 and6). The presenteanodelof transformatiorfrom onewaveto another
mayexplainwhy the seasonafluctuationsin regionslocatedbetweerthetwo extremesarenot

thesmallest

Fig. 5. Model of shift from anannualunemploymentycle with winter maximumto anannualcycle

with summemaximum(in bracketsstateswith a setof seasonalityeaturessimilar to the model)

WIWIIYATYIT

1 (Alaska) 2 (Nebraska) 3 (Kansas)4 (Texas) 5 (Mississippi) 6 (Florida)
Source:own calculations

According to the statisticaldata, the largestseasonafluctuationsin unemployment
concernthe northernstates,while the smallestonesi the southern.The harmonicanalysis
indicates significant differences among these states. This suggestsa relation between
thefeaturef thecharacteristicebtainedn theharmonicanalysisandthevalueof theseasonal

fluctuationsin unemployment.

Fig. 6. Seasondfluctuationsin unemploymenandshareof annualharmonicin seasonabariability

(blackpointsi harmonicwith winter maximum,grey pointsi harmonicwith summemaximum)
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Figure 6 presentghe dependencéetweenthe size of thesefluctuationsin particular
statesandtheannuaharmonicshardn total seasonalariability, dividing statesnto two groups
accordingo thedateof unemploymenmaximumin theannualharmonic(maximumin winter
or summerperiod). The data indicate that seasonalityof unemploymentin stateswhere

the annualharmonicpeaksin the summerperiodarelow, regardles®f the harmonids share
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in seasonavariability. In stateswhere the annualharmonicattainsa maximumin winter,
the seasonavariability of unemploymenincreasesvith theincreasingshareof this harmonic

in total seasonavariability.

Conclusions

This paperpresentsegionaldifferencesn theseasonalitypf unemploymenasaneffect
of superpositiorof differing amplitudeand frequency.Superpositiorof wavesof a different
frequencyresults in specific seasonalfluctuations in unemploymentin particular states.
Differencesamongstatesarise from the different shareof wavesof annualand semiannual
frequency,andfrom the dae of maximalunemploymenin a wave of an annualfrequency.
Northern statesare characterisedy the prevalenceof a wave of annual frequencywith
amaximumin winter. In southerrstatesthe unemploymenmaximumin awavewith annual
frequencyoccursin the summerperiod, while the further south,the biggerthe shareof this
wavein total seasonaVariability. In the majority of statesbetweerthe northernandsouthern
ones,seasonalityf unemploymenhasthe characteof a cycle of semiannuafrequencywith
aseasonatmaximumin thewinter andsummerperiods.

The value of seasonafluctuationsis clearly relatedto the distribution of seasonal
fluctuations.Smaller seasonafluctuationsare demonstratedy stateswherethe maximum
for theannualharmont occursin summerln the caseof the statesvherethe maximumof the
annualharmonicoccursin winter, the seasonalluctuationsin unemploymenarethe smaller,
the smallerthe shareof this harmonicin total seasonavariability, and the larger the shae
of semiannuaharmonicis.

This paperpresentsseasonafluctuationsin unemploymentjimiting the presentation
of resultsto two harmonics.In most states,they explainedthe vast majority of seasonal
variability. In some statesa significant part of the seasonalariability was not explained
by thoseharmonicsthough.lt maybecausedy thelessregularcourseof seasondluctuations
and/or changesin the seasonaldistribution of seasonalfluctuationsthat might have had
a characterof a longterm trend or fluctuations in the area of cyclical development.
Thoseaspect®f changesn the seasonalityf unemploymentverenot analysedn this paper.

Seasonalityn the labourmarketis to a largeextenta phenomenorspecificto a given
country.Ontheexampleof the United Statespnecannoticehow climateconditionsmeanthat
the size and distribution of seasonalfluctuations over time may be spatially different.
It is difficult to assumén advanceahatonly seasonalitys determinedy non-econanic factors,
suchasclimatic conditions.Different economiesmay reactdifferently to such,often similar
climate conditions.Assumingthat sensitivity to shortterm disturbancesndicatesthe lower
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efficiency of the economy,it canbe hypothesisedhat weaker,lessefficient economieswill
becharacterisetly anaverageigherseasonalityf production However theseasonalitgcale
doesnot affectthe growthdynamics.

In many empirical studies,seasonalvariations occurring in different countriesare
comparedHowever,the differencesbetweencountrieshavein themselvesineconomicahnd
structuralfactors. The importantrole of the structuralfactor is often indicated.Meanwhile,
in this study, seasonalityanalysiswas carried out on the exampleof the United States,one
country,but with a variedclimatestructure Limiting researctio oneeconomyallows a better
understandingf the importanceof the non-economicfactor. And asit turnsout, it is crucial
in the scaleanddistributionof seasonail uctuations.

Macroeconomigolicy, which shouldserveto stabiliseemploymentnot only within
the economiccycle, but alsoin the seasonatycle, shouldtake into accountflows between
the groupsof the employed,the unemployedand economicallyinactive. Other reasonsmay
be indicationsof shortterm transitionto and from the group of inactive people,thanto and
from the groupof the unemployedAttention shouldalsopaidto therelationshipbetweerthe
seasonalityf employmentndthe seasonalityf production.Studiescarriedoutin thisrespect
indicatethatthisrelationshipvariesdependingnthesectorof theeconomyStructurakchanges
in the economymay contributeto limiting seasonafluctuationsandto betteruseof labour

resourcesandthusto moresustainableconomicdevelopment.
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Abstract: The paper presentsthe problem of regional developmentand its characterisingdeterminants.
The voivodeships constitute the highest level of Polish selfgovernment administration. One of their
responsibilitieds to supportregionaldevelopmenbn their territory. Regionaldevelopmenincludesquantitative
and gualitative changesin the social and economicaspectsof operationof voivodeships.Developmentis
an ambiguousnotion and it can be perceivedthrough multiple social and economicdeterminantslt can be
expressedoth by researchof macroeconomiwariables,aswell asthe ongoingsocialand qualitativechanges
regardingthe c i t i gtamdadf living. The purposeof this article is the assessmenvf sociceconomic
developmentlifferentiationof Polishvoivodeshipdbetweer2011and2016.Theassessmentascarriedoutusing
Hellwig taxonomicdevelopmentmeasureThe level of developmenfor eachvoivodeshipwasdescribedwvith 23
variables.Among themthe following canbe mentioned:rate of naturalincreaseper 1000 people,percentage
of peoplein working age,total lengthof expresswayandmotorwaysper 1000kmz2, percentagef peopleusing
thewatersupply network,numberof bedsin generahospitalsper 10 thousandeople humberof peopleperone
library facility, numberof registerechassengecarsper 1000residentspet enrolmentrate on secondaryschool
level, numberof childrenin kindergarterfacilities per 1000childrenbetweer3 and5 yearsof age,degreeof use
of bedplacesshareof protectedareadn thevoivodeshiparea percentagef voivodeshipcouncillorswith higher
educationmigrationrateper 1000residentsrateof registeredunenployment,the averagemonthly grosssalary,
GDP per capita,voivodeshipown revenueper capita,shareof PIT tax revenuein the total own revenueof the
voivodeship shareof CIT taxrevenuen thetotal own revenueof the voivodeshipgrossworth of fixed assetper
capita, capital expenditureper capita, numberof entitiesenteredinto the REGON registeredper 10 thousand
residents A model of developmenwas created,.e. a hypotheticalvoivodeshipwith the bestobservedvalues
of variablesandthedistanceof everyvoivodeshipo themodelvoivodeshipvascalculatedTheresearchproposed
ahypothesisassuminghe existenceof a differentiationin regionaldevelopmenin Poland.Theaveragalistances
of voivodeshipsfrom the model for the yearsin queston were found to be on a low, relatively stablelevel.
At the sametime the particular voivodeshipsalso maintainedtheir distancefrom the model and their rank
on a comparabldevel. It was a proof of an existenceof a relatively stabledevelopmentabifferentiation for
the voivodeshipsn question.The voivodeshipcharacterisetby the highestlevel of developmentn all the years
in question was the Masovian voivodeship, while the voivodeshipscharacterisedwith the lowest level
of developmentvereLublin voivodeshipandWarmiarrMasurianvoivodeship.

Keywords: regionaldevelopmentregions,Hellwig developmenteasurePoland

JEL: O11,R11,R58
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Introduction

Dueto the positionof voivodeshipsn the administrativestructureof the country,their
mainpurposds endorsementf thebroadlyunderstoodivilisation regionaldevelopmentThe
regional developmenton the voivodeshiplevel comprisesboth quantitativeand qualitative
changesin the social and economicaspectsof operationof theseself-governnent units.
The developmentan be perceivedthroughnumeroussocialand economicdeterminantand
expressedboth by researchof macroeconomiwariablesaswell asthe socialand qualitative
changeselatedo thequality standaraf living. Thedevelopmehtis acontinuougpghenomenon.
The paceof developmentthough,is variedin different partsof the country. It leadsto an
increasinglyvisible developmentabolarisationon theregionallevel.

The purposeof the following articleis to assesshe differentiationof developmentor
Polish voivodeships.The researchconductedaimed at verifying the hypothesisassuming
anexistencef diversificationof regionaldevelopmenin Poland.Theresearcltoversheyears
from 2011to 2016.Theproposedypothesisvasverified with Hellwig taxonomicdevelopment

measurdasedn the dataof the Local DataBank of the CentralStatisticalOffice.

Voivodeshipasthe regional level of local selfgovernment

i L al cselFgovernmentis a union of the local community distinguishedwithin
the structureof the state,createdbasedon the provisionsof law, createdfor autonomous
realisationof public administration providedwith materialmeasuresllowing for realisdion
of the entrusted responsibilities [Ochendowski; 1997; p. 2 2 ] Selfgovernmentis a
decentralisedorm of publicadministrationj.e. publicadministratiorrealisedby entitiesother
thatthestatepower,basednrelativeautonomyJaskiernia2011;p. 22-23]. Thedistinguished
selfgovernmentlivision unitsaresupposedo befi | i ht ot nheel #fomthekisrésidents.

As aresultof the law on introductionof a generalthreetier territorial division of the
state on January 1st 1999 a threelevel self-government administration structure was
implemented. The units of threetier territorial division of the state are as follows:
municipalities,countiesand voivodeshipsThe regionallevel of Polish public administration
comprises of voivodeships. According to the implemented selfgovernment reform,
16 voivodeshipsvere createdlower Silesian KuyavianPomeranianlublin, Lubusz,G - d ¥F,
Lesser Poland, Masovian, Opole, Subcarpathian, Podlaskie, Pomeranian, Silesian,
S wi nt o kWaznyasvlasuran GreatePoland,WestPomeranianSincethevoivodeships
arejust theregionallevel, their actionsareaimeddirectly at particularcitizensonly in limited
scope. Their basic purposeis to act for the broadlyunderstoodcivilisation development.

Thevoivodeshipsnustbecharacterisetly ascalesufficientto concentrateesources specific
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guidelines. Creation of metropolitanurban centres,which guaranteea proper economic,
institutional and intellectual potential, is a decisive factor for the possibility of existence
of regional selfgovernmentunits. The 49 voivodeships,which existed up till 1999 and
comprisedoo smallareago havethe properacademidackgroundyerenot suitablefor such
modelof voivodeshipgGorzelak,J a § o w$tex;2001;p, 52].

According to the act on voivodeshipgovernmentthe citizensbuild a regional self
governingcommunityby theforce of law [The acton voivodeshipgovernment1998;art. 1].
The scope of responsibilitiesof the voivodeship sel-governmentcomprisesrealisatio
of public dutiescharacteristidor voivodeship,not reservedby law for stateadministration
organs[The act on voivodeshipgovernment;1998; art. 2]. The scopeof activity of the
voivodeshipself-governmentmustnot infringe the autonomyof countiesand municipalities
[The acton voivodeshipgovernment1998;art. 4].

Thevoivodeshipselfgovernmentefinesthedevelopmenstrategyfor thevoivodeship,
takinginto consideratiorparticularlythefollowing goals[The acton voivodeshipgovernment;
1998;art. 11]:

- carefor Polishvaluesandshapinghenational civil andculturalidentity of thecitizens,

aswell ascareanddevelopmenof local identity;

stimulatingeconomicactivity;

raisingthelevel of competitivenesandinnovationsof the voivodeshipeconomy;

protectionof theculturalandnaturalenvironmenby takinginto considerationheneeds

of futuregenerations;

shapingandmaintainingspatialorder.
One of the dutiesof the voivodeshipselfgovernments realisationof voivodeship
policy, which comprise§The acton voivodeshipgovernment1998,art. 11]:

creating conditionsfor economicdevelopment,ncluding stimulation of the labour

market;

maintaininganddevelopingthe socialandtechnicalinfrastructureon the voivodeship

levd;

acquiringandjoining public andprivatefundsfor the purpose®f realisationof tasksin

thefield of public utility;

supportingand leading the activities for raising the level of educationamongthe

citizens;

rationaluseof naturalresourcesandshapingthe naturalenvironmentaccordingto the

sustainablelevelopmentule;
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- supportingthe scienceand cooperationbetweenscienceand economy, endorsing
technologicahdvancementandinnovations;

- stimulatingtheculturalgrowthandcaringfor thecultural heritageandits rationalutility;

- promotionof advantageanddevelopmentabpportunitiesof the voivodeship;

- supportingand leading actions for social interaction and taking countermeasures

againstsocialexclusion.

Regionaldevelopmentand its determinants

The discussionon the developmenissuecan be startedby specifyingthe difference
betweenlocal developmentand regionaldevelopmentAfter the introductionof threestage
administrativedivision of the state,the local developmentis consideredthe development
processtakingplaceontheareaof municipalities citiesandcounties. Thedevelopmenbnthe
level of everysel-governmentvoivodeshipis consideredegionaldevelopmen{Szewczuk,
Kogut-JaworskaZ i o Z0bl;p. 14. ADe v e | oipamasicmhotion. In sciencepractice,
politics and commonlife it is generallydefinedand ambiguous.The notion is not only an
undefinedambiguousotion,butalsoa primal one[Piontek,Piontek;2016;p. 14]. Thenotion
of regionaldevelopments usually associatedavith desirable positive quantitative qualitative
and structuraltransformationf the given area.lt is a processof guidedtransformations,
throughwhich a transformationfrom simplerto more complexand perfectforms or states
occurs[Nowa encyklopedigpowszechnal997;p. 616]. Developmentreatesan opportunity
for progressn multiplefields of life: economicsocial,culturalandpolitical, allowsfor creating
newvalues.

Regionaldevelopmenis amulti-dimensionahotion,thecomplexty of whichis adirect
resultof a multitudeof its shapingfactors.Thelevel of developmentanbe perceivedhough
a wide rangeof characteristic®f a voivodeship,e.g. economicsituationof the voivodeship
asaterritorial selfFgovernmenunit, ecoromic situationandquality of life of its residentsand
level of infrastructuredevelopmenin thevoivodeship All thesecharacteristiceanbedivided
into two groups of determinantsi economyrelated determinantsand societyrelated

determinants.

The level of regional developmentusing the Hellwig measure
As it was pointed out in the introduction,the purposeof the paperis to assesghe
developmentdifferentiation of Polish voivodeships.This assessmenivas conductedwith
taxonomicdevelopmenimeasurealculatedvith Hellwig method Theresearctwasconducted
in thefollowing stage§PomianekChrzanowskaB - r a w81B;p. 444]:
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1. Choiceof asetof variablesanddefiningthem;
2. Creationof ataxonomicdevelopmenmeasuravith Hellwig method;
3. Settingarankingof voivodeshipsainddividing theminto classes.

Theconcepbf ataxonomicdevelopmenimeasuravasproposedy Z. Hellwig in 1968.
Its useallows for arrangingseparatedbjects,e.qg. territorial units, and dividing them into
groups. The taxonomic values of the developmentmeasureare a resultantof the level
of variablesregardingvariousaspect®of theresearchegghenomenofPietrzak;2014;p. 182].
The purposeof calculating a taxonomic developmentmeasureis to arrangethe objects
accordingto the level of multi-characteristiphenomenaThe Hellwig developmenimeasure
allowsfor conductinga synthesisof informationfrom a sequencef variablesandattributing
oneaggregateneasureo the analysephenomenoiKrakowiak-Bal; 2005;p. 72].

Using the Hellwig taxonomic developmentmeasureallowed for arrangingthe set
of voivodeshipsi (where:i = 1, 2, ..., n; n=16),whereeachof themwasdescribedvith a set
of 23 diagnosticcharacteristicswhich includestimulantsanddestimulants.

Thefirst stageof theresearctwasthechoiceof variableso constructhemeasureThe
variablesmustbe measurablegvailableandcomplete As it wasmentionedn theintroduction,
thenecessargatawerecollectedfrom Local DataBankof the CentralStatisticalOffice. While
choosingthevariablesthe authorsmadeeffort for the variablesto broadlydescribethe socic
economic development of Polish voivodeships. The economic development of the
voivodeships,as well as the quality of life perceivedby its citizens, were important.
The variableschosenfor the researcho constructthe Hellwig taxonomicmeasureéhadto be
measurableavailableand complete.Theserequirementsmadeit impossibleto analysethe
variablesthedatafor whichwasnot gatherd atthe Local DataBankof the CentralStatistical
Office for the voivodeshiplevel and could not be obtainedin any otherway. Initially, 23
variablescharacterisinghe sociceconomicdevelopmenbf voivodeshipsverechoserfor the
setof variables:

1. Rae of naturalincreaseper1000people(in persons) stimulant;
Percentagef peoplein working age(in %) 1 stimulant;
Total lengthof expresswayandmotorwaysper 1000km2 (in km) i stimulant;
Percentagef peopleusingthewatersupplynetwork(% of total population)i stimulant;
Percentagef peopleusingthe sewersystem(% of total population)i stimulant;
Numberof bedsin generahospitalsper 10 thousandeoplei stimulant;

Numberof peopleperonelibrary facility i stimulant;

© N o g M w D

Numberof registere passengetarsper 1000residents stimulant;
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9. Netenrolmentateonthesecondargchoollevel (in %) 1 stimulant;

10.Numberof childrenin kindergarterfacilities per 1000childrenbetween3 and5 years
of age(in persons) stimulant;

11.Degreeof useof bedplaces(in %) 1 stimulant;

12. Participationof protectedareasn thevoivodeshiparea(in %) i stimulant;

13. Percentagef voivodeshipcouncillorswith highereducation(in %) i stimulant;

14. Migration rateper1000residentgin persons) stimulant;

15. Rateof registeredinemploymen(in %) 1 destimulant;

16. The averagemonthly grosssalary(economicentitieswith lessthan9 working persons
wereexcluded(in PLN) i stimulant;

17.GDP percapita(in PLN) i stimulant;

18. Voivodeshipown revenuepercapita(in PLN) i stimulant;

19. Participationof PIT tax revenuen the total own revenueof the voivodeship(in %) i
stimulant;

20. Participationof CIT tax revenuein the total own revenueof the voivodeship(w %) i
stimulant;

21. Grossworth of fixed assetpercapita(in thousandef PLN) i stimulant;

22.Capitalexpenditurepercapita(in PLN) T stimulant;

23.Numberof entitiesenteredinto the REGON registeredper 10 thousandresidentsi
stimulant.
After choosinghe potentialvariablesthe quasticonstantsvereeliminated.lt wasdone

by using the characteristics/ariability rate. For every jth variable the variability rate was

calculated.
S
J . ,
(1) VJ- === (G=1,2,é6 ,m; m=23)
X.
J
where;

V; 1 variability ratefor thejth variable;

S 1 standarddeviationfor thejth variable,calculatedrom theformula:

) Si:\/”_]i(“‘f__f) (=126 ,mj=1,2,6 ,m
i=1
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where:

xj 1 thevalueof jth variablefor theith object;

ni numberof testedobjects

*7i arithmeticmeanof thejth variable,calculatedrom theformula:

3)

n

xj=n_12xij (=126 ,mj=1,2,6é ,m

The variables,for which the variability rate (Vj) was lower thanthe chosencritical

value,wereeliminatedfrom the set. Thecritical valuefor the variability ratewaschosero be

on the level of 0.05. Due to a low variability of a group of variables,threevariableswere

dismissedpercentagef peoplein working age,net enrolmentrate on the secondaryschool

level, percentageof voivodeshipcouncillorswith higher education.As a result,a s of 20

variableswasobtained theyarepresentedn Tablel.

Tablel. Variableschoserfor theresearch

Symbol Variable

X1 Rateof naturalincreaseper1000people(in persons)

X2 Total lengthof expresswayandmotorwaysper 1000km2 (in km)

X3 Percentagef peopleusingthewatersupplynetwork

X4 Percentagef peopleusingthe sewersystem(% of total population)

Xs Numberof bedsin generahospitalsper 10 thousandgeople

Xe Numberof peopleperonelibrary facility

X7 Numberof registerecpassengetarsper1000residents

Xq Numberof children in kindergarterfacilities per 1000 children between3 and 5
yearsof age(in persons)

Xo Degreeof useof bedplaces(in %)

X10 Participationof protectedareasn thevoivodeshiparea(in %)

X11 Migration rateper1000residentgin persons)

X12 Rateof registeredunemploymentin %)

Xis The averagemonthly gross salary (economicentities with lessthan 9 working
personsvereexcluded(in PLN)

X14 GDP percapita(in PLN)

X1s Voivodeshipown revenueoercapita(in PLN)
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Symbol Variable

X1e Participationof PIT tax revenudn thetotal own revenueof the voivodeship(in %)

X7 Participationof CIT tax revenudn thetotal own revenueof thevoivodeship(w %)

Xis Grossworth of fixed assetgpercapita(in thousand®f PLN)

Xi9 Capitalexpenditurgoercapita(in PLN)

X20 Numberof entitiesenterednto the REGONTregistereger 10 thousandesidents

Source:own elaboration.

The set of variablesdescribingthe voivodeshipsin questionwas arrangedin an

observatiommatrix X:

X g Xip
X = Xar KXoy e Xpy _ _
(4) (=1,2,.,nj=12,.,p; p=20)
X X2 Xop

where:

xj T valuesof thejth characteristidor anith object.

The diagnosticvariablesacceptedor the researchwere characterisetby varying, and
thusincomparablemeasure$ they were expressed.a. in personskilometres,percentages
or PLN. To standardisethem, they were normalised by standardisationaccording to

theformula:
5) z, =41 (=126 ,mj=1,2..p

where:

zji standardisegtalueof x;j;

*/'i arithmeticmeanof thejth variable;
S i standardleviationof thejth variable.
As aresultof the standardisatiora Z matrix of standardisedharacteristicrzalueswas

obtained.

194



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

Zn I 21,
z z e Z

(6) Z=_T ff‘“ f (=1,2....mj=1,2,..p)
an ZnZ an

where:

zj i standardisegalueof x;.

Basedon the matrix Z, a modelof developmentj.e. an abstractvoivodeshipP0 with
standardisedcoordinatesz01, z02, € , z0j, where z0j = max{zij}, when Zj is a stimulant
andz0j = min{zij}, whenZj is a destimulantwascreated From all the variableschosenfor
theresearchonly theregisteredinemploymentatewasconsidered destimulantThe model
can be perceivedas a vector, the coordinatesof which are the bestvaluesof subsequent
standardisedliagnosticcharacteristicsThe model is an artificially, idealistically construed
object, characterisedby optimal propertiesexpressedn correspondinglyspecifiedfunctions
of thevaluesof particulardiagnosticcharacteristicsSThemodelwasahypotheticalvoivodeship
with the best observedvalues of the variables. The situation of real units in question
was subsequentlycomparedto the construedmodel. As a result it was found that all
thevoivodeshipsaredistantfrom themodel] Mg o @08&p; 121].

Subsequentiythedistancdo themodel(di) for all thevoivodeshipsvascalculatedrom

theformula:
D.
@) d =1-—2 (=126 ,n)
Do
where:

di i taxonomicdevelopmenimeasurdor theith object;

Dio 1 thedistanceof theith objectto the objectPo, calculatedrom theformula:

(8) D, = i(zij —zoj) (i=1,2,...,mj=1,2,é p)
7=l

where:

z; T normalisedvalueof thejth variablefor theith object;

20; 1T themodelstandardisegtalueof thejth variable;

Do T guaranteeinghe value of di to belongto a rangebetween0 and 1, calculatedfrom the

formula:
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©) D, =D, +28,

where:

D, I meanvalueof thenorm;

S 1 standardleviationfrom thenorm.

The averaganeanvalueandthe standarddeviationwere calculatedrom the formulas

below:

(10) D,=n" 2 D,

an) S, - \/n}; ©.-D,)

Thus the synthetic determinantsfor every voivodeshipwere specified. The value
Hellwig taxonomicdevelopmenti wascomprisedvithin therangel0,1] 1 thecloserthevalues
of particularcharacteristicsvereto the model,the higherwasthe developmentevel, andthe
moredistantwerethevaluesthe lower wasthe developmentevel.

The next stagewas the division of voivodeshipsinto classesbasedon their level
of socioeconomicdevelopmentThe classificationwas performedwith the arithmeticmean
distancefrom themodel( I ( )3l Allithevoivodeshipsveredividedinto two groups:

- groupl 7 underdevelopedoivodeshipsor which the value of di measurevaslower
thanthearithmeticmeandistancefrom the model;

- groupll T well-developedroivodeshipsfor which thevalueof di measuravasgreater
thanthearithmeticmeandistancefrom the model.

Averagedistanceof voivodeshipsrom the construednodelfor the years2011-2016
is presentedn Table2.

Table2. Meanarithmeticdistanceof regionsfrom the modelof development

for theyears2011-2016(Q
Year 2011 2012 2013 2014 2015 2016

Mean arithmetic distance

0.271 0.262 0.278 0.272 0.283 0.280
to the model

Source:own elaboration.
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Themeanlevelsof distancerom the modelweremaintainedelativelylow and,at the

sametime. relatively stable, fluctuating between0.267 to 0.283. 1t is a proof of a very

significantdistanceof thevoivodeshipsn questiorfrom the construedlevelopmenmodeland

maintainedstagnatiorin developmentevel differentiationon theregionallevel in Poland.

Table3. Regionswith the bestvaluesof thetestedcharacteristicen theyears2011:2016

Char. 2011 2012 2013 2014 2015 2016
1 Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian
2 Silesian Silesian Silesian Silesian Silesian Silesian
3 Opole Opole Opole Opole Opole Opole
4 Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian
5 Silesian Silesian Silesian Silesian Silesian Silesian
6 Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian
7 GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland
8 Opole Opole Opole Opole Opole Masovian
9 Western _ Western _ Western _ Western _ Western _ Western _
Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian Pomeranian
10 SwinAtoknswintoknqswintoknswintoknqswi ntoknrswintokrt
11 Masovian Masovian Masovian Masovian Masovian Masovian
12 GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland | GreaterPoland
13 Masovian Masovian Masovian Masovian Masovian Masovian
14 Masovian Masovian Masovian Masovian Masovian Masovian
15 Masovian Masovian Masovian Masovian Masovian Masovian
16 |Podlaskie Podlaskie $wi fit ok i Podlaskie Podlaskie Warmiar
Masurian
17 Masovian Masovian Masovian Masovian Masovian Masovian
18 Masovian Masovian Masovian Masovian Masovian Masovian
19 Masovian Masovian Masovian Masovian Masovian Masovian
20 Masovian Masovian Masovian Masovian Masovian Masovian

Source:own elaboration.

Table 3 presentthe voivodeshipscharacterisedy the highestvaluesof particular

characteristicgn theyears2011-2016.Asit is clearfrom theabove neitherof thevoivodeships

dominatedn all categoriesWithin the specifiedcharacteristicen the nextyears,the leaders

197



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

generallyremainedunchangedOnly in the eighth characteristic(children in kindergarten
facilities per 1 thousandchildren between3 and 5 years of age) and characteristic
16 (participationof PIT tax revenuen total own revenueof the voivodeship)heleadersvere
changedn subsequenyears.Ilt mustbe noticedthat the voivodeship,which took lead with
regardgo mostof thecharacteristicsyasthe MasovianvoivodeshipTable4. Hellwig taxonomic
dewelopmenmeasurefor theyears2011-2016(theunderdevelopetkgionsaremarkedn red,thewell-

developedegionsin black).
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Tablel. Hellwig taxonomicdevelopmenmeasure$or theyears20112016(the underdevelopedoivodeshipsaaremarkedin red,the well-developedsoivodeshipsn black)

Voivodship 2011 Voivodship 2012 Voivodship 2013 Voivodship 2014 Voivodship 2015 Voivodship 2016
Lublin 0,091 | Lublin 0,084 | WarmianMasurian 0,075 | WarmianMasurian 0,080 | Lublin 0,086 | Lublin 0,075
WarmianMasurian 0,103 | WarmianMasurian 0,100 | Lublin 0,099 | Lublin 0,103 | WarmiarMasurian 0,106 | WarmiarMasurian 0,118
Subcarpathian 0,114 | Subcarpathian 0,116 (s wi Nt okr zy 0141|Swi nt okr zyl 0128]|Subcarpathian 0,121|Sswi nt okr zyl 0,125
Podlaskie 0,147 | Podlaskie 0,135 | Subcarpathian 0,147 | Subcarpathian 0,130|{$ wi At ok r zyl 0,138 Subcarpathian 0,128
SwinAtokrzy 0170|{$wi nt okr zyl 0153|Podlaskie 0,157 | Podlaskie 0,161 | Podlaskie 0,146 | Podlaskie 0,145
Opole 0,232 | KuyavianPomeranian 0,210 | KuyavianPomeranian 0,236 | KuyavianPomeranian 0,234 | KuyavianPomeranian 0,258 | KuyavianPomeranian 0,225
KuyavianPomeranian 0,233 | Opole 0,236 | Opole 0,258 | Lubusz 0,256 | Opole 0,272 | WesteraAPomeranian | 0,271
Lubusz 0,256 | Lubusz 0,257 | Lubusz 0,272 | Opole 0,259 | Lubusz 0,275 | Opole 0,277
WesternPomeranian | 0,266 | WesteraPomeranian | 0,264 | WesteraPomeranian | 0,274 | WesteraPomeranian | 0,261 | WesteraAPomeranian | 0,281 | Lubusz 0,288
G-d¥ 0272|G- d ¥F 0,286|G- d T 0,299 | LesserPoland 0297|G- d ¥ 0,309(G- d ¥ 0,295
LesserPoland 0,281 | LesserPoland 0,294 | LesserPoland 0311|G- d ¥F 0,298 | LesserPoland 0,320 | LesserPoland 0,333
Pomeranian 0,369 | Pomeranian 0,337 | GreaterPoland 0,358 | GreaterPoland 0,375 | Silesian 0,397 | Pomeranian 0,385
GreaterPoland 0,373 | GreaterPoland 0,371 | Pomeranian 0,390 | Pomeranian 0,376 | Pomeranian 0,398 | GreaterPoland 0,388
Lower-Silesian 0,403 | Lower-Silesian 0,372 | Lower-Silesian 0,405 | Lower-Silesian 0,397 | GreaterPoland 0,406 | Silesian 0,411
Silesian 0,447 | Silesian 0,418 | Silesian 0,426 | Silesian 0,419 | Lower-Silesian 0,418 | Lower-Silesian 0,440
Masovian 0,574 | Masovian 0,566 | Masovian 0,603 | Masovian 0,585 | Masovian 0,603 | Masovian 0,579

Source:own elaboration.
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Table4 presentshedistance®f particularvoivodeshipgrom themodel. TheMasovian
voivodeshipwasthe closestto the modelfor all the years.The Silesian,Lower-Silesianand
GreaterPolandvoivodeshipgook placesin the top 3 in subsequenyears.The voivodeships
farthestfrom theidealwerethe Lublin andWarmianMasurianvoivodeshiplt shouldbenoted
that the degreeof distanceof particular voivodeshipsand their averagedistancefrom
thedevelopmenmodelin subsequentearsweremaintainecon analmostidenticallevel. Thus
it mustbe statedthatthelevel of developmentisproportionon the voivodeshiplevel did not
changein subsequentyears. Very large differencesof the developmentdegreeon the
voivodeshiplevel betweerthe voivodeshipsrom the top andfrom the bottomof thelist pose
a particularconcern.The distanceof the bestdevelopedvoivodeshipwas over eight times
closerto themodelthantheleastdeveloped/oivodeship Also, a very significantdivision into
well-developedPolard i A andunderdevelope®olandii B avherethe borderbetweenthem
runs along the Vistula river. Most of the well-developedvoivodeshipswere situatedWest
of Vistula, andmostof the underdevelopedere Eastof this River. As a resultof ananalysis
of the datagatheredn the Table4 it canbe statedthat the hypothesisassumingan existence

of differentiationof thelevel of developmenbn the voivodeshipgevel wasconfirmed.

Summary

Regionaldevelopmenis connectedvith desirablepositivequantitaive, qualitativeand
structuraltransformationof the areaof a given region. Basedon the researchconducted,
the hypothesisassumingthe existenceof a differentiationin the level of developmentor
theregionscanbe consideredasconfirmed.To verify the hypothesisthe Hellwig taxonomic
developmenimeasurenvasused.The level of developmentor all the regionswas described
through20 variables basedon which a syntheticdevelopmentmeasurevascalculatedor all
of them.A developmentnodel,i.e. ahypotheticakegionwith the bestvaluesof thevariables,
was created.The distanceof everyregionto the model region was measuredThe average
distancesof regionsfrom the model for the years2011-2016 were found to be on a low,
relatively stablelevel. At the sametime the particularregionsalso maintainedtheir distance
from the model and their rank on a comparableevel. This was proof of the existenceof
arelativelystabledevelopmentatiifferentiationfor theregionsin questionduringtheanalysed
years.The bestdevelopedegionoverall the yearsin questionwasthe Mazowieckieregion,
while the regionscharacterisedy the lowestlevel of developmenwere the Lubelskieand
Wa r mi -MEszlrskieregions.

200



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

References

GORZELAK, G., J A@NIECKI, B., STEG M. (ed.) (2001). Reformaterytorialnej administracji
kraju: dwalatad 0 S wi aWlydaxveidivoNaukoweScholar;Warsaw.

JASKIERNIA, J.(2011]). Konstytucyjnymodels a mo rterytlodlalnegm czyp r z e prrbwiaasu?
[w:] XXlats a mo r tenfodiainegow PolsceD o S wi a dpcoblemy peespektywysci. ed.
J.Kowali, A. BednarzWydawnictwoAdamMa r s zTagrek GE.

KICZEK, M., POMPAR OB OR Z Y § M\ IRD13. Ocenarozwojugmin powiaturzeszowskiege
wykorzystaniemmetody Hellwiga), fi Hu misand Social Sc i e ndSSsvol., XV,

No 20 (2), p. 65-76.

KRAKOWIAK -BAL, A. (2005. Wykorzystanievybranychmiar syntetycznycldo budowy miary
rozwoju infrastruktury technicznej i | n f r a si tEkolodiat Terenav Wi e j s iWNb 8,h ¢,
p. 71-82.

MG O D A K. (2006. Analizataksonomicznav statystyceegionalng Difin; Warsaw;2006.

Nowaencyklopedigpowszechné1997);PWN; Warsaw.

OCHENDOWSK] E. (1997). Prawoadministracyjnec z & lha; TNOIK; T o r 199F.

PIETRZAK, M. B. (2014. Taksonomicznymiernik rozwoju z uwz g | @i d rziad reilenmm Sc i
przestrzennycgti Pr z &¢ laN ¢ s, R.\LXI,ZNotgbook2, p. 181-201.

PIONTEK, F.,PIONTEK, B. (2016. Teoriarozwojy PolskieWydawnictwoEkonomiczneWarsaw.

POMIANEK, I., CHRZANOWSKA M., B¢ RAWSR.[(2013.Zr - Uni ozisraunozweju
S p 0 J @aspodacczegmbszarw wiejskich wojew dztwa Wa r mi -KEzwskiegona tle
krajuw e d gniergikaHellwiga; i Z e s KaykoweOs t r o § Towdzystwgiba u Kk o we g 0 0,
No 27,p. 442456.

SZEWCZUK, A., KOGUT-JAWORSKA M., ZIOG QM. (2011). Rozw| lokalnyi regionalny.Teoria
i praktyka WydawnictwoC.H. Beck; Warsaw.

Theacton regionalgovernmentlatedJuly 5" 1998 Dz.U. 1998No. 91 item 576.

201



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018
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Abstract: The study of the level of socioeconomicdevelopmentis one of the most frequently undertaken
scientific considerationsn the field of researchinto regions. Since the very conceptof fAsocioeconomic
developmeriis currentlynot clearlydefinedand,herce, it is not possibleto measuret directly, variousattempts
arebeingmadeto measuret indirectly usingmethodsof multidimensionakomparativeanalysis.The maingoal
of thearticleis to assestheimpactof thechosemmethodfor obtaininga syntheic measuref developmentwhich
is part of the nonmodel methodsof aggregatiorof diagnosticvariables,on the final resultof orderingegiors
in terms of sociceconomicdevelopmentMeanwhile, the considerationsare accompaniedoy the following
reseach hypothesis:one of the factors significantly affectingthe final result of ordering the regiors in terms
of sociceconomicdevelopments the choice of methodusedto obtain a syntheticmeasureof development
As aresultof theresearchthis hypotheiswasconfirmed,andproposal@imedatincreasinghe objectivity of this
type of researctwerealsoindicated.

Keywords: regionaldevelopmentnon-modelmethodssyntheticdevelopmentneasure

JEL: C38,018,R11

Introduction

Issuesrelatedto regionaldevelopmentireatedasthe developmenof statesregiors,
districts,municipalitiesor otherwisedefinedrelativelyhomogeneouareasyaryingfrom areas
adjacentn termsof specificnaturalor acquiredfeatures[Potoczna2006, pp. 86-92], arethe
subjectof many scientific considerationsThe analysisof information obtainedon the basis
of the Publishor Perish programmeshowsthat only from the beginningof 2010to the end
of 2017, 120 scientific paperswere publishedwhose titles included the term firegional
developmert, 108paperswith idevelopmentf region® in thetitle and114workswhich used
the term fisocioeconomicdevelopment in their titles. Theseworks, however,havea very
diverse cognitive nature, resulting, inter alia, from the fact that the character,dynamics,
directionor structureof processeselatedto regionaldevelopmenareconditionedoy anumber
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of factors tha influencethe phenomenaccurringin a regionto a different extent[Korenik,
2004,pp 107-113. Theregionaldevelopmenprocesstself hasa multidimensionalextremely
heterogeneousharacterwhich meansthat not only the methodof its measurementemains
ambiguougKI - ska,2012,p.127], butalsothegraspof it anddescriptiorareextremelydifficult
andlead,asa consequencdo the adoptionof varioussimplifying assumptiongKosiedowski
etal., 2001, p 28]. As a result,researchwork in the field of regionaldevelopmentfocuses
in practiceeitheron qualitativemethodspr on quantitativemethodsQualitativemethodsorm
the basisfor describingeconomiceventsor determiningcausalrelationshipsbetweenevents
and factors affecting these evens. In contrast, quantitative methods, using a rich set
of mathematical and statistical methods and techniques, enable the quantification
of developmenmeasuresthe measuremenof structuresand their transformationsas well
astheinventoryof resoucesandcriteriafor their allocation.Quantitativemethodsalsoenable
the constructionof formalisedeconometrianodels,including spatialcrosssectiongnational,
regional,micro-regionalandzonal) [Kozubek,1999,pp. 63-71].

The maingoal of the article is to assesshe impactof the chosermethodof obtaining
a syntheticmeasureof developmentwhich is part of the nonmodelmethodsof aggregation
of diagnosticvariables,on thefinal resultof orderingthe regiors in termsof sociceconomic
developmentlt will makeit possibleto verify thefollowing researchhypothesisadoptedn the
work: oneof the factorssignificantlyaffectingthefinal resultof orderingtheregiornsin terms
of socioeconomicdevelopments the choice of methodusedto obtain a syntheticmeasure

of development.

Researchmethodology
Socioeconomicdevelopmentis a term in the field of multidimensionalstatistics,

directly immeasurablehoweverdescribabldoy a numberof diagnosticvariables essentially
relatedto this concept.The orderingof the examinedobjectsfrom fibesb to fiworso is based
on the value describing particular objects, obtained from the function aggregatingthe

informationcontainedn theadoptedliagnosticvariables The orderingof sucha setof objects
requiresmeetingthefollowing assumption§Walesiak,1996,p. 125:

- thesetof objecsis anonemptyandfinite set;

1 At the subsequenstagesof sociceconomicdevelopmentcompetitionissuesalso cometo the fore, to which
particular attentionshould be devoted,and whoseimplementationhas an impact on the developmentof the
economy(Morein: on Drab-Kurowska,2013,pp.501-511).
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- thereis a primary, syntheticcriterion of orderingthe elementf this set,whichis not
subjectto direct measuremen(e.g. the level of developmentof the studiedregion
in comparisorwith otherregiors);

- afinite setof variabless given,essentialf relatedto the syntheticorderingcriterion;

- variablesusedto describeobjectsare presentedat leaston an ordinal scale,meetthe
demandor uniformpreferenceandarebroughtto comparabilitythroughnormalisation;

- therelationthatorganisesheelementsof setA is therelationof themajority concerning
thenumericalvaluesof the syntheticmeasuref development.

Thefinal researchesultsaredeterminednainly by thefinal list of diagnostiovariables,
aswell asthe selectionof the aggregatiorformula. Due to the existenceof manyformulas
of normalisationof variables,methodsof determiningweights, or methodsof averaging
normalisedvalues,a numberof different aggregatemeasureshave beendescribedin the
scientific literature (used in practice, among others, in the preparationof various types
of rankings) However it shouldbenotedthatdifferentaggregatioiormulasmaygive different
final results evenwith respecto thegenerakriterionrepresentetly thesamdist of diagnostic
variabledC z y U y2@1R,pp.15-22]. However thefinal list of variablesncludedin thestudy
is of key importance,so it should be discussecamongexpertsand recognisedas the best
representativef the analysedissue.A broadreview of literaturein this respectwas made
by R. KI- ska[2015, pp. 99-108] who, on the basisof in-depthresearchpffered 18 indicators,
with the helpof whichit is possibleto studyregionaldevelopmenin threedimensions:

- from asocialperspectivenumberof infantdeathgper1,000live births (X1), atrisk-of-
poverty rate (X21%), numberof studentsof tertiary educationinstitutionsper 10 000
inhabitants(X3), registeredunemploymentate (X4 i%), numberof road fatalities per
100 000 inhabitants(Xs) and total water consumptionfor the needsof the national
economyandpopulation(hn?®) per10 000inhabitantgXs);

- from aneconomicperspectiveGDP (currentprices)percapita(X7), shareof economy
entitied financial outlaysin the total outlayson researchand developmentactivities
(Xg1%), numberof newly registerechationaleconomyentitiesin the privatesectorper
10 000 inhabitants(Xg), numberof employeesper 1000 inhabitants(X10) and total

investmentgcurrentprices)percapitain PLN (X11);

2 Thesetof diagnostiovariablessubstantiallyelatedio socioceconomialevelopmentanbevery extensivetaking
into account,for example,changesoccurringand relatedto the developmenbof the Internet. M. Czaplewski
presentghe topic of the impacton the economyof informationand communicatiortechnologiesincluding the
Internet(Czaplewski2011,pp.20-26).
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from an environmental perspective:percentageof the population using sewage
treatmentplants(X12 -%), forestcover (X131 %), recyclingof packagingwaste(Xu4
%), shareof devastate@nddegradedandsrequiringreclamationn thetotal area(X1s
-%), shareof waste (excludingmunicipal waste)recoveredin the amountof waste
generatedluring a year (X16 1 %), shareof the electricity generatiorfrom renewable
energysourcedn thetotal electricity generation(X17 1 %) andelectricity consumption
perl million PLN GDP (X187 GWh).

After selectingdiagnosic variables, substantiallyrelated to the primary criterion

accordingto which the objects (regiors) will be ordered,the structureof the synthetic

developmentneasurdoils downto thefollowing stages:

unification of the natureof variablessubjectto aggregatiorby meansof the postulate
of uniform preferencesf variables removalof titles from the valuesof variables and
unification of ordersof magnitudein orderto bring themto comparability[for more
detailssee:Perkal,1953,pp.209-219,Hellwig, 1968,pp.307-326;Bartosiewicz, 1976,
pp.307-326;Strahl,1978,pp.5-7, pp. 205-215; Walesiak,2014,pp. 363-372;
weighingstandardisediagnostideaturesj.e. assigningo individual variablesveights
definingtheir significancefor the generakriterionin comparisorwith otherfeatures;
selecting an aggregationformula and, based on it, designatingthe synthetic
developmentmeasure.There are two types of synthetic variable determination
proceduredn the literature: model and nonrmodel [Gr a b i 1@8:4 k. 38]. Model
methodsof aggregatiorof variablesare basedon determiningdistancef individual
objectsfrom a certain,definedmodelobject,whereasnonrmodelmethodsrely on the
operationof averaginghevaluesof normalisedvarialdes.

In orderto bring the proposedliagnosticvariablesto comparability the methodof zero

unitarisatiorwill beusedwhichin thecaseof boostergvariablesXz, X7, Xg, X9, X10, X11, X12,

X13, X14, X16 andX17) consistdn applyinga formulain theform[K u k u2§08,p. 226]:

(1)

®w aQ

Q. — ——
‘ a w wo a Q&

whereasn the caseof inhibitors (X1, X3, X4, Xs, Xe, X15, X1g) it is basedntheformula:

2)

Gww o

Q. — ——
‘ a w wo a Q&
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Thenormalisedvariablesobtainedon the basisof the aboveformulasarecharacterised
by theadoptionof valuesbetweern<0,1>,where from thepointof view of thegeneracriterion,
higher values of normalisedvariablesobtainedindicate a higher level of sociceconomic
developmenof agivenregion Finally, the measuref the developmenbf a givenregionwill
be the aggregatedalue of all normaliseddiagnosticvariablesadoptedin the study,i.e. the

methodof standardisedumswill beapplied,definel as:
3) g 0 i

where:0 is the weight determiningthe impactof a givenj variableon the adoptedgeneral
criterion. The determinationof individual weightstakesplace either on the basisof expert
opinions,or throughtheuseof specificstatisticakools.n theliteratureonthesubjecthowever,
it is recommendethat,in theabsencef unambiguousndicationsasto thedifferentmeanings
androlesof particularfeaturesit is to besilentlyassumedhatall selectedliagnosticvariables
areof thesameweight[K u k w2@08,p.64]. Thisassumptionvill alsobeadoptedn thearticle.
Dueto thepropertiesof normalisedvariablesther valueobtaineds normalisedn the
range<0, m>, wherem is thenumberof diagnosticvariables Usingthe methodof standardised
sumsin researcha postulateto normalisethefinal resulsin theinterval <0.1>oftenappears.
An exampleof sucha procedurecanbefound,amongothersin J. DziechciarZ2003, pp. 290

291]andamountgo determininga standardneasuref developmenaccordingo theformula:

, n n
4 a —
( ) r] r]‘
where:
%) N 0
(6) n o
(7) ¢ aow
® 6 a0k

Thedeterminedt measureirrespectiveof thepreviouslyusedmethodfor normalising
diagnosticvariableswill alwaystakevaluesfrom the expectednterval <0.1>,whereasn the

case of the zero unitarisation method proposedin the article, a faster way to obtain
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a dewlopmentmeasureis to calculatethe averagevalue of standardisedvariables,i.e.

to determinghevalue:

. p .
(¢} - v
9) z .
Among non-model methods,the alternativeapproachesn the study of the socio
economicdevelopmenbf regionsare eitherthe useof an absolutemeasureof development,

definedas[t mu r KPotavalska2015,p. 187:
(10) 6 0 3
where:thevariableq’ is a variablenormalisedaccordingto the formula:

(11) ¢

where:"Yis thestandardleviationof thej-th diagnosticvariable ,or the useof therankmethod,
which consistsn assigningeachdiagnostiovariableanappropriateankdependingnthevalue
of this variablein a givenobject.In a situationwherein two or moreobjectsa givenvariable
assumeshe samevalue,theseobjectsareassignedhe samerank, beingthe arithmeticmean
of the subsequentanks. The measureof developmenis the arithmetic meanof the ranks

assignedo a givenobjectfor eachdiagnosticvariable:

P .
- a
a

(12) 0
In orderto assesghe degreeof complianceof the receivedrankings, appropriate
correlationcoefficientscanbeused Fromthestatisticalpoint of view, thevaluesin theselected
rankingarethevaluesof themeasurableharacteristion theordinalscale andthis meanghat
statisticalmeasuresisedto studythe interdependencef placesin particularrankings,which
are often usedin this type of researchare, among others, Spearmaés rank correlation
coefficientor the tau-Kendall coefficient (J. However,becausahe Spearmarcoefficientis
a derivativeof Pearsots linear correlationcoefficientand inheritsits properties(sensitivity
to outliers or lack of normality of distribution of variables)[Kuszewskiand Sielska,2010,
p. 156, it is postulatedthat, instead of the Spearmancoefficient, only the tau-Kendall
coefficientbeusedwhile examiningthe degreeof rankingscompliancegStanisz,2006,p. 337].
This coefficient takes valuesfrom the interval <-1, 1>, where the value 1 indicatesfull

complianceyalue0 indicatesthelack of complianceof orderingswhile thevalue-1 indicates
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theirtotal contradictionln orderto verify the hypothesisaboutthe complianceof the obtained
rankings,the test of significanceof the tau-Kendall coefficientis used,for which the test
statisticdefinedas:

(13)

for n> 10 hasan asymptoticallynormal distribution [Abdi, 2007 (in the caseof the study

of thesocioeconomicdevelopmenbf regiors in Polandn = 16).

Findings

Using the statistic portal strateg.stat.gov.plinformation on shapingthe eighteen
diagnosticvariablegproposedn thearticlewascollectedfor all regiorsin Poland At thesame
time, it wasassumedhat sociceconomicdevelopmentvould be analysedat the endof 2016
and,in the caseof thirteenvariables their valuesin individual regiors, adoptedfor research,
comefrom thatyear,while in the caseof GrossDomesticProductper capita(X7), the shareof
expenditureon R & D. More on therole of R & D: [Budzewicz-Gu ¥ | €@1K,pp, 9-17]
financed from the enterprisesector,in R & D expenditurein total (Xs) and electricity
consumptiorper1 million GDP1 their valuesfrom 2015weretakeninto account;n the case
of recyclingof packagingwaste(X14) i from 2014,whereadn relationto the shareof waste
(excludingmunicipalwaste)subjectedo recyclingin theamountof wastegenerateduringthe
year(X1e), the valuetakeninto consideratiorwasfrom 2013.For the abovefive variablesthe
indicatal yearswerethelastfor which, atthetime of theresearchthe CentralStatisticalOffice
providedinformationon thevalueof thesevariablesin individual regiors.

Analysingthe obtainedresultscharacterisinghe level of sociceconomicdevelopment
of individual regiors in Polandin the adoptedresearctperiod,attentionshouldbe paidto the
very high correlationbetweerthe positionsof individual regionsresultingfrom the useof the
method of averagevalues of standardisedvariables(ul) and the rank method (u3) and
completelydifferentresultsobtainedwhenusingthe absolutedevelopmenmeasurgu?2) (see
tablel).In the caseof rankingsreceivedon the basisof ul andu3, the maximumdifference
in the positionsoccupiedconcernedhe G - d zr&gior for which the rank methodindicates
thesixthpositionin termsof sociceconomialevelopmenin 2016,while themethodof average
valuesof normalisedvariablesplacesthis region on the ninth position. The changeof two
positionsin the receivedrankingscanbe noticedin the caseof the WesternPomeraniarand
Lublin voivodshipswhile in the caseof nineregiors, the positionsin therankingarethesame

regardlessof the method of obtaining the value of the synthetic developmentmeasure.
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However the results obtained on the basis of the method of the absolute measure

of developmentsuggesta completelydifferent orderingof regiors in 2016in termsof the

generaktriterionadoptedNo regionoccupieghepositionindicatedby thepreviouslydisaussed

methods,what is more, in Masovianvoivodshipthe differencein positionsoccupiedin the

rankingsamountsto 13 places,andin the caseof WarmianMasurian,Podlasieand Silesian

voivodships differencesn rankingsrangedfrom tento twelve places.

Tablel. Thevaluesof the syntheticdevelopmenmeasurebtainedy the meansof theaverage

valuesof standardise#ariablesmethod(ull),the absolutemeasuref developmen{u2) andthe rank

method(u3) togethemwith theinformationon the positionof individual regiors in therankingdueto

thelevel of sociceconomicdevelopmenin 2016year

position in positionin position in
Uz the Uz the Us the
ranking ranking ranking
Lower Silesia 0,4994 7 68,5628 9 1445 7
KuyavianPomeranin| 0, 4667 10 62,1353 13 159 10
Lublin 0,3829 12 65,9051 11 192,5 14
Lubusz 0,3895 11 68,7060 8 164,5 11
Godz 0,4808 9 79,0625 3 1445 6
LesserPoland 0,6383 3 88,4474 1 98,5 2
Masovian 0,7796 1 61,5923 14 89,5 1
Opole 0,3566 13 70,2926 6 189 13
Subcarpathian 0,4885 8 62,9894 12 155 9
Podlasie 0,3483 14 79,4964 2 184 12
Pomeranian 0,6517 2 72,9056 5 102,5 3
Silesian 0,5178 5 59,0087 15 134 5
Swintokr zy 02902 15 58,1770 16 203 15
WarmiartMasurian 0,2793 16 77,5973 4 222 16
GreaterPoland 0,6205 4 69,9172 7 113,5 4
WesternPomeranian | 0 5044 6 66,1597 10 152 8

Source:own calculationsandelaboration.

Thelargeconvergencef rankingsobtainedonthebasisof themethodof averagevalues

of standardisedariablesandthe rank method,aswell asthe differentresultsobtainedin the

caseof theabsolutadevelopmenmeasurenethod,s alsoindicatedby the analysisof thevalue
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of thetau-Kendallcoefficient(seetable2). Onthisbasispnecanclearlyindicateafairly strong,
positiveand,mostimportantly,statisticallysignificantconvergencef orderingof theregiors
examinedn termsof the generalkriterionadoptedn the caseof applyingul andu2 measures

for this purposeandthelack of suchconvergencén the caseof theu3 measure.

Table2. Valuesof thetau-Kendall coefficientexaminingthe complianceof the rankingsobtainedon
thebasisof theul,u2 andu3 measuregvaluesoverthe maindiagonal)togethemwith the p-valuefor
thetestexaminingthe statisticalsignificanceof the obtainedauKendall coefficient(underthe main

diagonal)
u1 uz us
u1 X 0,8667 -0,0500
uz 2,84E06 X 0,0833
Us 0,7871 0,6525 X

Source:own calculationsandelaboration.

Also, a graphicalcomparisonof the orderingresultsof individual regiors in 2016,
obtainedon the basisof the three nonrmodel methodsindicatedin the article, showsthe

previouslydiscussedelationshipdetweernthe obtainedresults(seeFigurel).

Fig. 1. Positionsof Polishregiors dueto thelevel of sodo-economiadevelopmenin 2016

Lower Silesia

Western Pomeranian Kuyavian-Pomeranin
Greater Poland Lublin
/N
Warmian-Masurian ' \ Lubusz
Swietokrzyskie ‘ todz
Silesian Lesser Poland
Pomeranian Masovian

Subcarpathian

e ] =2 —i—3

Sourceiown studybasedntablel.
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Summary
On the basis of the conductedstudies,it seemsjustified to draw the following
conclusions:

1. Dueto the demonstratediependencbetweerthe resultsof orderingthe regionsfrom
the adoptedmethod of obtaininga syntheticmeasureof developmentin this type
of researchnot only the final resultsof the researctshouldbe presentedbut alsothe
researchmethodologyshouldbe presentedn a fairly detailedway. This will allow,
on the one hand, for repeatingthe conductedanalysesand possibly verifying their
correctnessandon the otherhand,which seemsmoreimportant,explainingpossible
differencesin the rankingsof objectsobtainedby different researchersgvenif they
includethe samediagnosticvariables;

2. In the caseof the study of the socicecononic developmentof regions,the factor
fio b j e c tthefingl resulysmaybebasingthemontheresultsobtainedrom several
different methodsof multidimensionalcomparativeanalysis(taking into accountthe
samesetof diagnostiovariableseachtime). Thefinal orderingof objectscouldbebased
either on the averagevaluesof the ranking position of the studiedregionsfrom all
methodsncludedin the study,or on averagevaluesof only thoserankingsthatwould
be statistically convergentwith each other (in this case,such convergencecould
be determinedon the basisof the analysisof the significanceof the Kendalttau
coefficien). Consideringthe latter approachthe convergentapproachesn the study
presentedin the article were approachedase& on the method of averagevalues
of standardisedariablesandthe rank method.By averaginghe resultsobtainedwith
these methods, one could point out that the best in terms of sociceconomic
developmenin 2016 wasthe Masovianvoivodship (in both approachest took first
place),then ex aequoPomeraniarand LesserPolandvoivodships(dependingon the
approach,they occupied secondor third place in the rankings), Greater Poland
voivodship (which took the fourth position twice) and the Silesianvoivodship (fifth

positiontwice).
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Abstract: In the waveletanalysisthe basisfor the inferenceon lead/lagtimes of responsef returnratesis the
phasdifferencebetweerthe component®f two time seriesconnectedvith significantcoherenceoefficients.n
theory, the occurrenceof breakdownsin the phase shift signifies interferencein the interdependence.
The preliminaryresearctresultspresentedn this article aim to addresghe questionwhetherthosebreakdowns
canbe usedto identify momentsof the occurrenceof shocksin financial marketsresultingfrom the behaviour
of returnratesin the partnermarketunderexaminationTheresultspresentedn the article revealthe significance
of mostsquareratesof returnin the period precedinghe occurrenceof a phasebreakin the modelfor variance
andthelack of significanceof returnratesof thosemomentgo the concurrentchangen the expectedvalue.This
article presenta methodologicabpproacho identificationof shocks.

Keywords: wavektanalysis capitalmarketsshocks(jumps)in financial markets
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Introduction

In the literature, for many years authors have been discussingthe transmission
of impulsesn financialmarketsTo alargeextent thediscussions triggeredby theambiguity
of theclassificatiorof theimpulsestheiridentification,andthevarietyof theresearchmethods
applied.The studiesmostoften usetestsof correlationcoefficients[Lee, Kim 1993],[Calvo,
Reinhartl996] [Forbes Rigabon2002],ARCH andGARCHmodeldEdwards SusmeR001],
[Billio, Caporin2010], DCC-GARCH models[Cappiello,EngleandSheppard®006],[Frank,
GonzalezHermossilloandHesse 2008], [Wang, Moore 2012], structural VAR [Favero,
Giavazzi 2002] and cointegratimm analysis[Longin, Solnik 1995], probit and logit models
[Eichengreeat al. 1996], [Kaminsky, Reinhart 2000], [Falcetti, Tudela 2006], regime
switching models[Gallo, Otranto2008],factor models[Corsetti et al. 2005], [Dungeyet al.
2005,2007]anda copua approact{Rodriguez2007].A shortcomingof time seriesmodelsis
thatit is impossibleto separatesimultaneousandlaggedresponsesandshort andlongterm
onesi thereasoris thatatanygiventime theresultsof variousresponsearebeingactualised.

Forthisreasonresearh onthetransmissiorof impulsess moreandmoreoftenconductedhe
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frequencydomainby meansof spectral/cespectralanalysisand waveletanalysis[Fan and
Wang 2007], [Bodart, Candelon2009], [Orlov 2009]; [Rua, Nunes2009], [Nikkinen et al.
2011],[Gallegati2012],[Grahametal. 2011}, [Kiviaho etal. 2014],[Madaleno,Pinho2012],
[Ranta2013],[Ftiti etal. 2014],[BarunikandVacha2015]. Theseauthorsfocustheir attention
on the analysisof coherencecoefficients,or coefficientsof shortterm correlations.In this
researchtheauthois focusis ontheanalysiof phasalifferenceandtime lagsin thereciprocal
responsesf markets.The mainreasonfor taking sucha courseof researchs the possibility
to departfrom makingthe comparisorof correlationsn periodsof relativecalmnessndcrises
in financial markets ,wherethe resultsof the comparisordependargely on the adoptedime
periods| B u r 206[ a

This article complementghe authofs previousworks on the transmissiorof crisis,
contagiorandtheinterconnectiongoverningcapitalmarkety B u r 2054 @0.6].Theresults
obtainedby meansof the cospectralanalysisand wavelet analysisallow an unambiguous
classification of market® responsesinto simultaneous responses (resultng from
comovements)the effects of contagion(significant lagged responsesver a short period
of time T up to two weeks),and the transmissionof a financial crisis (significant lagged
responsesveramediumperiodof timei upto two months) Whenamalysingsignificanttime
lags/timeleadsin market$responsest wasfound that phasebreakdownsoccurquite often.
Hencethe question:what do thosebreakdownssignal,andarethey relevantto the behaviour
of ratesof return?The aim of this articleis to identify the shocksin the mutualdependencies
of capitalmarketson the basisof phasebreakdownsccurringin waveletanalysis,andtheir
verification usingtime seriesmodels.Sectionl presents brief overview of the researclon
jumps(shocks)n financialmarkets andexplainshowtheresearchelateso thefractalmarket
hypothesis.Section2 presentsthe methodology.The statistical data used and the results
obtainedfrom the waveletanalysisarediscussedn Section3. Finally, Section4 presatsthe
resultsof and conclusionson the verification of shocks(phasebreakdowns)onductedby
meansof a modification of a methodproposedoy Baur [2003]. At the very end, the article

offersasummaryandreferencdist.

The fractal market hypothesisand the jumps in financial markets

Underthefractalmarkethypothesisinvestorbehaviouis influencedby theinformation
obtained from the market and the time horizon length of their investments.A piece
of informationwhich triggersa drop in the rate of returnon a stablemarketpromptsselling
overashortperiodof time andbuyingovera long periodof time. A changen the behaviour
of long-terminvestorscanbesparkedy a pieceof informationof strategiamportancgWeron,
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Weron2009]. The situaton in which long-terminvestorsbeginto behavdike shorttermones
posesa threatto maintainingmarketbalance(everyonewantsto sell, no one wantsto buy).
Stability andassetdiquidity is guaranteedy investor®buyingandsellingoverdifferenttime
horizons.The fractal markethypothesisexplainsthe behaviourof investorsnot only in times
of abalancednarketbutalsoduringatime of panicin the capitalmarket.An exampleof losing
the fractal structureof the marketis the financial crisis of 20072009. However,determining
thebreakthrouglpointis ahardtask,asthe statisticaldropin pricescanstemfrom not merely
oneincidentbut a cumulationof moodsanda numberof incidentsovera shortperiodof time.
Someauthorsarguethatthe breakthroughmomentwasthe dayonwhich BNP Paribasleclared
problemsin pricing toxic assetssomeothersclaim that it was the bankruptcyof Lehman
Brothers. The biggestdrop (jJump i shock) in the DJIA Index was reported after the
US Congressurneddowna bailoutplandrawnup by Paulson.

The significant jumps of pricesobserved(so-called shocks)in capital marketsmay
resultfrom breakthrouglpointsandcausecontagioneffects.Sometimeshowever theyarean
effect of shortterm, random market turmoil. BarndorftNielsen and Shephard[2004] put
forwardstatisticaimodelsto measurehestochastideatureof jumps.LeeandMykland[2007]
designeda nonparametrictest which is usedto tell a real shockfrom a false one. A lot
of researchs into the aralysisof the causesandconsequencesf the observedqumps.Patton
and Sheppard2015], basedon an analysisof high frequencydataconcerningthe S&P 100
Index, infer that negativejumps increasethe oscillation of returnrates,while positive ones
deceaseit. Wright and Zhou [2009] arguethat the jumps averagehelps predict bond risk
premiums.Tauchenand Zhou [2011] claim that the jumps madein financial marketscan be
usedto predict credit spreadsZhou and Zhu [2012] examinethe possibility to use jumps
in assetgpricing andpredictingthe oscillationsin Chinesesharesandbondsmarkets.

Many authorsusedaily datato testthe responseof marketsto macroeconomicews
stories for instanceLahaye,LaurentandNeely[2011], Dungey,McKenzieand Smith [2009].
Most studiesdealwith fully developedapitalmarkets.

Researclon emergingmarketsis conductedoy suchauthorsasHaw et al. [2000] and
Altiok-Yilmaz and Selcuk[2010]. Thoseauthorsarguethat sharepricesare sensitiveto pay
statementsand thatfinancialreportsimpactprice oscillations ResearchiesultsbyBn d o ws k a
S - j [2086]showthatjumpshapperwhenthemarketis incapableof absorbinghewandlarge
orders(so-calledliquidity shocks).

Waveletanalysisallows consideringthe ratesof return of assetson different scales

correspondingto actions over different time horizons. It also allows us to examine
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nonstationaryprocessedsk-inding a positive answerto the questionposedin this article may
fosterfurther researcton the classificationof the shocksdetectedandthe consequencethey

bring.

Phasedifference in waveletanalysis
Onedimensionalwaveletanalysisdecomposeprocess« into orthogonalcomponents

throughthetranslatioranddilatationof themotherwavelety . Forthepurpose®f thisresearch,

Morlet waveletwasuseda motherwavelet,definedas:

1 i@t -11/2

=
Y o(1) s

, 1)
wherewp is the centrefrequencyof thewavelet.Whenw = 6, the scalein thewaveletanalysis
is almostequalto the periodin the Fourier analysis,which makesit much easierto draw
inferencegGrinstedetal. 2004].All of the propertiesof the processinderexaminatiorcanbe
retainedapplyingDiscreteWaveld Transform(DWT):

P, - 1 .w(t—ktosg]

j
j 5
g 0

2

In Equation2, j, k standsfor discrete,completetransformcoefficients.Whensy = 2, (§ = 1,
we obtainso-called dyadicsampling,and calculationsare madeoctaveby octavé. Dyadicity
is expressedy a constantscale2 andshift k A 2 wave family is obtainedby scalingand

iy (2] 5
shifting the motherwavelet® 7+ () =27 ¥ (2 1= k)

In thewaveletanalysisof two time series«iyn, themeasuref lead/laggedesponses
phasedifference:

-1
o
A 3)
Duringresearchye usuallyconsidethosemeanphasesvhich areassociateavith high
squaredwvaveletcoherenceA phaseshift within (0; p/2) or (-p; -p/2) signalsthat processx,
precedegprocessyn. If the phaseshift is within (p/2; p) or (-p/2; 0), it mustbe inferred that
processy precedeprocesss. Basically,whentwo time seriesarecorrelatedn a stableway,
phasedifference ought to be constant.Hence, a suddenchangein phaseshift signifies
interferencan interdependencespeciallyif connectedvith a changeof the precedingseries.
Then,it canbeinferredthatthe behaviourof oneof the serieschangedso muchthatit caused

a shockin marketinterconnectionsln this researchthe authorconsiderecnly thosephase

! Theestimationuseda smoothingoperatorasdefinedby TorrenceandWebster(cf. Grinstedetal., 2004).
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breakdownswhich concernedwith phasebreak+# 2*s with a changeprecedingthe market

(sis thecircularstandardieviation).

An analysis of phase breakdowns in the interconnections between the US and
German markets

In this researchthe authoruseddatafrom the US market (the DJIAindex) and the
Germanmarket(the DAXindex) during the periodof the financial crisis 9 August200771 31
July 2009. Due to the different times of market quotations (resulting from different
geographicatime zones) the seriesof logarithmicratesof returnweresmoothedvith a two-
period moving avera@ [Dungey et al. 2007]. It was assumedhat the time seriesobtained
in thisway werecomparable.

Figure 1 presents phase differences and squared wavelet coherencein the
interconnectionof the two marketson four selectedscales.It is worth noting that phase
breakdownsare mostly connectedwith a rise in squaredwaveletcoherencewhich implies

increasedomovementsesultingfrom suchjumps.

Fig. 1. Squaredvaveletcoherencendphasedlifference(s =4, 8, 16,32)

DJI_DAX_s4 DJI_DAX_s8

DJI_DAX_s16 DJI_DAX_s32

Source:own calculationsandelaboration.

Mostjumps(phasebreakdowngndifferentscalespccurredeforel5Septembe2008,
which might confirm the nervousreactionsandgrowing anxietythatled to the outbreakof the
financialcrisis. More interestingly,no phasebreakdownsverereportedaroundl5 September,
whichin turnimpliesthatbothmarketsfollowedaf h a r mof nail d uos.
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The highestvulnerability of returnratesand mostbreakdownsarereportedover short
periodsof time (low scales).On higherscales breakdownausuallyocaur at a differenttime
thantheywouldonscales4.It canbeinferredthattheyareformedasaresultof differentimpact
forceson ratesof returnfrom indices,and that they concernbehavioursover different time
horizons.On higher scales Jesssignificant turmoils die off, and only thoseremainthat are
capableof changingthe trend.Particularlyinterestingaretwo phasebreakdown®on scales16
(Figure2). As it turnsout, theysignalthe beginningandendof the indicesdownwardtrend.
This raisesthe comparisorwith cyclical growth, in which annualratesof returnsignal peak
levelsin advanceand bottom levels with delay. This observationcan help predictchanges

in the capitalmarket.

Fig. 2. TheDAX andDJIA
indexes
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As mentionedbefore,in thetime domain,only thosephasebreakdownsvereselected
which were connectedwith a changein precedingresponsedetweenthe markets. This

inferenceis illustratedby Figure3.

Fig. 3. lllustration of inferring a shock occurrence
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Theresultspresentedh Tablel pointto significantdifferencesn averageatesof return
at times of phasebreakdownin comparisonto the averageover the whole period under
examinationwhich stresseshe needfor thosemomentsto be carefully consideredandgiven

particularattention.

Tablel. Thebasicdescriptioncharacteristicef ratesof return

DJI DAX
Patliod Standard | Averagerate Standard | Averagerate
Average L Average L
deviation of change deviation of change
crisis:9.08.2007 31.07.2009| -0,077 1,416 0,003 -0,068 1,416 0,002
jumpsi scales4 -0,452 1,234 -0,081 -0,552 1,213 -0,264
jumpsi scales8 -0,472 0,860 0,130 0,061 1,210 0,078
jumpsi scales16 -0,330 0,818 -0,677 -0,020 1,357 -0,516

Source:own calculationsandelaboration.

In termsof the jumpssignalledon scales4 (four-day oscillations) the averageratefor
bothindicesis considerabljyower thanthe averagdor thewhole period. The positiveaverage
rate of changeon scales8 signifies the efforts madeby marketsto regain stability, which,
unfortunatelyendsupin reversinghetrendon scales16.0nlower scalessqueezeavavesare
consideredpn higherscalesi stretchedones.The latter help analysea trend over a medium

time period,andhence a significantlyhigheraverageateof decline.

The verification of shocksrelevancein the AR and GJR models

Fortheverification of therelevanceof shockson a partnermarket,the authorchosean
approactproposedy Baur[2003] which allows the simultaneouwerification of the changes
in the expectedralueandvariance which is a measureof theinsecurityin financial markets.
In his researchthe authorusedratesof returnfrom periodsof calm and crisis in financial
markets.In this researchthe modelwasreferredto thetime of crisis andthe momentswhen
phasebreakdowroccurred.

Lets assumehat we are examiningthe relevanceof the impactof shocksin the US
marketon the Germanmarket. Thecomovementsf ratesof returnin the periodof crisiscan

bepresentedn thefollowing form;

2t is assumedhatthe logarithmicseriesof ratesof returnfrom SEindicesarecovariantlystationary.
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Spie =Upjre»

Spaxy = Upaxy T BlSDJI,t + BzSDJl,r "Dy, +upgy s _ 4)

Where"p7: representshe stochasticshocksin the US marketthat we are examining, Woax.s
standdor the expectedralueof therateof returnonthe DAX market, B, is ameasuref how

muchtherateof returnfrom the DJIA impactsthe DAX in thetime of crisis,andparameterBz
is a measureof the impactexertedby the rate of returnfrom the DJIA at the time of phase

breakdown(the shockexertingits influence).Variable Dwis a zerconevariablethatassumes
value1 for k" shockat momentt, andvalue O otherwise.Hence,parametelf’ I describeghe

comovementsof markets manifestedby simultaneouschangesin rates of return; B IS
a measureof how much the shock impactsthe expectedvalue which informs about the

intensifiedtransmissiomechanismgAt thetime of shockin theUS market theimpactexerted

on the Germanmarketis the sumof theestimate(parameter@l + ﬁ2. Forthe expectedralue

= %o T hSbaxi - gimilar

Woaxi the following model was assumed:ARMA(1,0): Woax,
comovementsouldbeassignedo the Germammarketaffectingthe US market.
The model describingthe impact of shocksat the time of crisis due to changing

variancesassumeshefollowing form:

Upsx, = EDAX,t v hDAX,t >

2 2 2
hDAX,t =0+ Upsx s +a2hDAX,t—1 + O3S pr s YOS py 0 Dy (5)

WhereEDAX’f is a stochast variable of zero expectedvalue and unitary variance.In the
research the variance variability model was the GJR(1,1) model, taking accountof the
additional impact exerted by negative rates of return, and which incorporatedvariables
representhe impact exertedby the squaredatesof returnfrom the DJIA at the time of crisis

andat the momentof phasebreakdownlIn model(5), the measureof the impactsexertedby

additionalshocksis parametef*+ .
The results obtainedfrom the model for expectedvalue (4) and variance (5) are
presentedn Table2. An x in the table signifies the marketfrom which the shockemerged.

Thereforejts impactwasexaminedn the partnermarket.
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Table2. Shockrelevancen themodelfor expectedralueandvariance

DJI to DAX DAX to DJI
RV Ieca:giillré%ﬁg;x SIELE EeE e model 4 model5 model 4 model5
(b2) (W) (b2) (W)

04.01.2008 DJI/DAX s4 1 X X 0,36 -0,58***
08.01.2008 DAX/DJI s4 2 0,12 -0,57 X X
09.01.2008 DJI/DAX s4_3 X X -1,92** -0,99%**
30.01.2008 DAX/DJI s4 4 0,17 -12,92** X X
09.04.2008 DJI/DAX s4 5 X X -0,30 0,82*
11.04.2008 DAX/DJI s4_6 0,15 -1,10%** X X
04.07.2008 DAX/DJI s4 7 -2,64 8,64** X X
14.07.2008 DJI/DAX s4_8 X X 0,17 -0,93
23.10.2008 DJI/DAX s4 9 X X 0,05 0,12
24.10.2008 DAX/DJI s4_10 1,92* -4,85 X X
17.11.2008 DJI/DAX s4 11 X X 2,44* 1,30***
19.11.2008 DAX/DJI s4 12 0,33 -0,62** X X
06.01.2009 DJI/DAX s4_13 X X -0,77 -1,33
04.05.2009 DAX/DJI s4_14 -0,17 -0,16 X X
08.07.2009 DJI/DAX s4 15 X X 0,35 0,69***
09.07.2009 DAX/DJI s4_16 4,25 -35,44 X X
20.09.2007 DAX/DJI s8 1 3,89 -23,09** X X
09.11.2007 DAX/DJI s8_2 -0,84 -0,003 X X
21.11.2007 DJI/DAX s8_3 X X -16,21 -281,35
07.01.2008 DJI/DAX s8 4 X X 0,89 -1,63***
28.01.2008 DAX/DJI s8 5 -43,17 896,46*** X X
02.05.2008 DAX/DJI s8 6 -0,32 0,22* X X
09.06.2008 | DAX/DJI s8 7 -0,33 0,35** X X
17.06.2009 DAX/DJI s8_8 -0,21 -0,72 X X
24.06.2009 | DJI/DAX s8 9 X X -0,98* 0,30*
14.11.2007 DAX/DJI s16_1 -0,87 -0,16 X X
27.12.2007 DJI/DAX s16_2 X X -5,14 -14,40***
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DJI to DAX DAX to DJI
RV Ieggi%ré%sg;x e model 4 model5 model 4 model5
(b2) (W) (b2) (W)
06.03.2008 | DAX/DJI s16_3 -1,25 -1,86** X X
17.03.2008 | DJI/DAX s16_4 X X -0,45 0,31%**
04.04.2008 | DAX/DJI s16_5 -12,70 | 3014,89%+ X X
02.06.2008 | DJI/DAX s16_6 X X 0,87 -5,71%
03.06.2008 | DAX/DJI s16_7 -0,27 0,13 X X
10.12.2008 | DJI/DAX s16_8 X X 1,77 -0,17
16.02.2009 | DJI/DAX s16_9 X X 4,56% | -4,65%*
11.10.2007 | DAX/DJI s32_1 4,09 -30,45%+ X X

Source:own calculationsandelaboration.

Table 3 presentsthe estimatesfor overall parameteran both models. The results
obtained confirmed the preliminary predictions that insecurity in financial markets
is transmittedasa resultof financialshocks andthe shock®minor significancein termsof the
expectedialue[ B u r 2056 a

Table3. Overallparameterin the modelof exceptedralue(4) andvariance(s)

Model for expectedvalue (4) Model for variance (5)
Parameter DAX DJI Parameter DAX DJI
V3 0,02 -0,02 G 0,01* 0,01*
V) 0,31%** -0,09%** v} -0,02 0,01
by 0,76*** 0,76*** G 0,89*** | 0,88***
G 0,04* -0,01
Additional effect of negative
impulsesn the GJRmodel 0,025*** | 0,18***
ADJ R"2 0,61 0,60 Log likelihood -705,974 | -700,922

Source:own calculationsandelaboration.

In model(4) for the expectedvalue of returnratesfrom boththe DAX andDJIA, the
significantparameteb; indicatessimultaneoushangesn ratesof return.It confirmsamassive
comovementresulting from the interconnectionsof the two markets.The levels of rates
of returnareonly impactedoy singleshocksrom thetwo marketshowever moreoften,shocks

from the Germammarketwerestatisticallysignificant.On the onehand,this conclusioncomes
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asa surprise but on the other,the informationflowing from Europedid imply the scopeand
scaleof the market®involvementin toxic securities hencethe reactionsof investorsin the
US market.

Then,the shocksfollowing phasebreakdownsxerteda big influenceon the spreading
insecurity in financial markets.Not only the positive but also the negative marks of the
parameter®btainedimply not only spreadiig insecuritybut also a numberof signalsthat,
in the end, helpedrestorecalmnessn the markets.Despitethe previousintentions,it was
decidednot to associateghe momentof shockoccurrencewith specificincidentsof thattime.
On the one hand, the large numberof thoseincidentsmakesit difficult to associatgphase
breakdownwith a formally madeannouncementyut on the other,investorsreactrepeatedly
to certainconfidentialinformationreachinghemarketbeforeformalannouncementzremade.

Analysisof the resultsindicatea very powerfulimpactof the shockin the US market
onthe Germanmarketin JanuaryandApril 2008.Dropsin capitalmarketswerefirst reported
in early January2008. The forerunnersof the upcomingcrisis camefrom the US real estate
marketi on27 JanuaryFreddieMac,acompanythatrefinancedanksofferingmortgagdoans,

announcedheir decisionto stopbuyingthe mostrisky securitiesn thereal estatanarket.

Fig. 4. Ratesof returnsfrom indicesbetweenJanuaryi May 2008

data DJI DAX phaes_16 1

----- 02.04.2008 1,367 1,813 2,191
03.04.2008 -0,112 0,158 1,830

04.04.2008 0,014 -0,104 1,433
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08.04.2008 -0,131 0,063 0,891
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28.01.2008 0,022 -0,016 -3,126
29.01.2008 1,104 0,557 -2,810

Source:own calculationsandelaboration.
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Fig. 5. Covariancebetweenlanuaryi May 2008(scaless8ands16)
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Figure4 present@anattemptto combinethe parametersn model(5) with thebehaviour
of ratesof return.However it shouldbenotedatall timesthatthewaveletanalysigesultsrefer
to particularscalesg theyrepresenthemicrostructureof themarket.ln thevariancemodel,the
shockwasrepresentedy the ratesof returnfrom the partnets market.The datesprovidedin
Table2 referto (asindicatedby Figure4) to the momentsof respons€in Januaryfollowing
thedeclinei s8;in April, priortothedeclinei s16).Astheaimof studyingmarketss to predict
their responsest mustbe agreedthat at this stagemoredetailedresearchis neededcovering
theresponsesf different markets.This would makeinferencemore consistenbver different
time horizons.In orderto assessvhetherthetwo shocksunderanalysiscould causecontagion,
Figure5 wasdrawnup, in whichthecomovemenof thetwo marketsan shownon scales8and
s16.In neithercaseis therea rise in the comovemenbf ratesof return at the time of their
occurrenceNor are there momentsconnectedwith significant time periodsfor coherence
coefficientsabovethe coneof influence.Both marketsarestronglycorrelated Table3). Such
ahugegrowthof variancecanbeassociateavith liquidity shocksSuccess recognisinghem
onscales8ands16,connectedvith themediumtermtime horizon,mayimply theoccurrence
of strategicincidentsthat changedthe behaviourof longterm investors.However, such
aninferencestill requiresconfirmationprovidedby moreresultsgainedfrom broaderempirical

research.
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Summary

The statisticalsignificanceof mostphasebreakdownsn econometrianodelsconfirms
the occurrenceof jumps (shocks)in the courseof time series, which proves that the
methodologyusedallows their verification. The financial shocksidentified havemuchmore
significancein terms of assessingnsecurityin financial marketsthan the changesin the
expectedvalue of ratesof return. A biggeramountof phasebreakdownsat the initial stage
of acrisisforerunsgrowing instability in capitalmarketsFurther,it couldalsobeinferredthat
the strategicincidentswhich changethe fractal structureof the marketmustbe lookedfor on
higherscaleqs8ands16),spannindongertime horizons.If ourinferenceis confirmedby the
resultsof a studyinvolving a biggernumberof capitalmarkets,it will be possibleto classify

theidentified jumpsandexaminethe effectsof theiroccurrence.
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Abstract: Vocationaleducatioris animportanttopic in the contextof humancapital. This is dueto the merefact
of the Copenhagemprocesswhich for over 15 yearshasbeenaiming to improvethe quality of educationin the
Europearlnion. Neverthelesghe stateof vocationaleducatiorin this areais far from expectedin this casethe
Polishvocationaleducationsystemis oneof the mostnegativeexamplegPolcyn, Gawrysiak2017,p. 13], both
in the contextof thelevel of unemploymentaswell asthe clarity andcoherencef the systemitself. The authors
haveattemptedo explorethereasondor this conditionin the contextof the effectivenes®f vocationaleducation
in termsof labourmarketdemandbasednthedatafrom 2016atNTS-4 level. Theanalysisusedthe newdatabase
of the OccupationBarometer,datapreparedoy the Polish Central StatisticalOffice on the numberof students
trainedaccordingo the ISCED-F 2013internationaklassificationandsocialandeconomicneasuresveretaken
into account.Theresultsof linearmodelsindicatethe lack of a directrelationshipbetweereducatiorin five most
numeroudSCED-F 2013 narrowfields in Polandanddemandon the labourmarket,accordingto the datafrom
OccupatiorBarometer.The authorsadditionally proposea new measurenf effectivenessbasedon the collected
data,andpresentanexampleof its usein thelogisticregressiomethod.Theresultsshowpossibladssuegesulting
from vocationalschoolsmanagemerandvocationaleducatiorfi i rntei a o .

Keywords: economyeducationyocationaleducationVET, effectiveness

JEL: 125,126,128

Introduction
The Polishvocationaleducatiorsystemis oneof the mostcomplexanddiversein the

EuropeanUnion [Onisep2017] Unfortunately,it hasmanynegativefeatureswhich, despite
the Copenhagerprocessbeing implementedin Poland,still show symptomsof its inertia.
This phenomenomccursin manysystemsandresultsin furtherfailure of the processtself in
the EuropanUnion, whereit is still difficult to find very similar systemsput atthe sametime
thereis a very large variation betweenthem. In the article by Polcyn & Gawrysiak(2017),
in which the discussioron the effectivenesof vocationaleducationsystens was presented,
the authorsanalyseddatafrom 2010 to 2015. There were significant differencesbetween

vocationaleducationsystemsandit waspointedout that Polandhasmanynegativefeatures.
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With the large participationof vocationaleducationin secondaryeducationPoland,together
with Romaniajs secondn termsof the scaleof unemploymenamongpeoplewith vocational
educatiomat secondaryevel. Althoughthe shareof vocationaltraining after secondargchool
(postsecondarynontertiary ediwcation) is 28% in relationto the entire vocationaltraining,
Polands characterisetly higherunemploymenthan,for exampleLithuaniaor Estoniawhich
with ashareof 40%haveanunemploymentateof 3.5%. Mostsystem®f vocationaleducation
in the EuropeanUnion werecharacterisethy coherencendsimplicity, in Polandthis system
is complicated.Theseconclusionsencourageduthorsto attemptto specifythe causeor the
very assessmemf the effectivenes®f vocationaleducationn Polandin termsof labormarket

demand.

Structure of the paper

In this paper,we presenta literaturereview in which we show differencesbetween
differentsystemvocationaleducationapproachegheir prosandcons,andcommonsystemic
problemsrelatedto its elementsWe describeheimportantinfluenceanddependencen local
industry and foreign capital, which may solve someof the problems,as well as bring new
challengedirectly connectedwvith educationreturnsin termsof labour. This helpsus show
importanceof thefactorswhich wereusedin the statisticalanalysisvherewe try to answerthe
guestion:doesthe Polishvocationaleducationsystemproperly meetthe needsof the labour
market?It alsolets usfocuson anattemptat finding importantsociceconomicelementghat
may help in answeringthat question.In the analysis,we uselinear and logistic regression
as well as spatial analysisof the measureof educationeffectivenesson the NTS-4 level
proposedy authorsof this paper.At the endof the article, a conclusionregardingthe results

is presentedandthe possiblerole andbehaviourof sociceconomianeasuress discussed.

Vocational educationi somesystemicproblems

Vocationaltrainingis oftenperceivedasaway of solvingthe problemof unemploymat
amongyoungpeople.ln view of numerougublicationson theissue threetypesof vocational
training can be distinguished.Theseinvolve 3 separatesystems:1) vocationalandtechnical
schools,2) formal apprenticeshimnd 3) dual systemgEichhorstet al. 2015] The authors
of theaboveatrticle suggesthatthe mostefficient systemwould consistof dualtrainingbased
on: a) employersupportthroughapprenticeshipd)) acceptancef apprenticeshipasatraining
componenthatis characterisedby lower wagesbut allows for the acquisitionof new skills,
c) supportfrom the governmenin the form of additionalfunds,establishingrameworksfor

apprenticeshipgxternalmonitoringof results.
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Eachof the systemsgenerateglifferent problems.In the caseof the dual system the
difficulties are connectedwith the aspectof responsibilityfor the studends safetyduring an
apprenticeshipThe statusof employmentitself plays a significant role in this situation.
The authorsof the article highlight that the statusof either a studentor an apprenticeis an
importantfactor that hasan influenceon healthand safetymeasuresaswell asthe scopeof
a supervisots resmnsibility [Grytnes et al. 2018] A comparisonof two dual systems,
the Swedishand the Danish one, suggeststhat when participantshave apprenticestatus,
theteacherfavelimited contactwith them.Danishparticipantswith apprenticestatusconsider
supervisorgrom theworkplaceasmoreimportantin the procesf acquisitionof professional
competenceshan the Swedishones,who maintaintheir studentstatus.At the sametime,
Swedishstudentdeel saferin the contextof work, while the Danishapprenticesnentionissues
with theiremployerswho considelintroducingsafetymeasuressan extraexpenditure.

One of the problems concerning training could be the level and the system
of remuneratiorof teachersywhich wasmentionedn, amongothers,an extensivepublication
by Polcyn et al. (2017). The teacher8 lack of motivation for self-developmentcaused
by inadequatalistributionof fundscanleadto a deterioratiorof studentéresultsandtherefore
to their lower position on the job market. The discussionon the professionaldevelopment
of vocationalteachershasbeenongoingfor manyyears.In her article [Saunder2013, the
authornoticesthe needfor teachetrainingandpresentsheresultsof suchformationbasecdn
the exampleof 27 Australianteachers.The authoremphasiseshe importanceof creating
teachecommunitiesexchangef experiencandcontinuousooperationlt helpsin spreading
innovationandcooperativegroblemsolving,whereanexperiencedeachercanactasamentor
for others.In Australia, as the authorpoints out, no forms of introducing positive changs
canbeemployedwithoutsufficientfinancialmeansor effectiveplanning.Changedor thebetter,
wheneveit happensis alwaysmultidimensionabnd,consideringts high level of complexity,
mustbebasedn hardevidenceandevaluationlmportantly,theauthorunderlineghatteachers
are valuablehumancapital. The examplepresentedn her papercould be an answerto the
requirementsetby thejob marketfor vocationaltraining,aswell asthe peopleresponsibldor
its evolution,mostof whomarevocationalteachers.

In 2012, an analysis was conductedto investigate the influence of broadening
the opportunitiesfor training vocationalschool graduateghrough reductionof differences
betweenacademiandvocationaldevelopmenpaths.Hall (2014)indicatesin the article that
despitearaisein interestin suchtrainingform, the solutiondid nothaveaninfluenceeitheron

interestin highereducatioror onthelevel of remunerationn thelatercareer.
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Therefore gveryvocationaltraining systenmraisesquestionsandproblems aseventhe
threecategorydivisionmentioneatanbeinsufficient. Many publicatons[e.g. PrasacandTran
2013] emphasisehe needfor the developmentof generaleducationin combinationwith
specificprofessionaskills. This influencesthe future of studentson thejob market.

Already in 2007, Wendy Smits [Smits 2007 claimedthat in the caseof imperfect
matchingof the industryoriented skills included in vocational curricula with job market
requirementsemployeegreferto receivea generalratherthana socially optimal education.
Thereasorfor thisis thatthelevel of sucheducations decisivefor thelower salarylimit they
receiveafter completionof training, regardles®f whetherthey remainin the industryor not.
It is the professionsthat require specific competenceqwith strong emphasison their
acquisition),not the moregeneralones thatarecharacterisetby a higherrisk of employment
loss Thisissueis muchbroaderandalsoconnectedvith workermobility [Katz andZiderman
1990] Through activities, industry itself tries to cometo terms with the ecologytowards
sustainablalevelopmenf{Topor 2017 thatis reflectedin a greaterawarenessf employees,
aswell aspotentialstudentsn the dual studiessystemhowever it is difficult to perceivethis
in the prevailingvocationaltrainingprogrammesn Poland.

A comparativeanalysisof vocationaltraining methodsin France[Bonnalet al. 2002
demonstratedhat apprenticesnjoy a significant advantageover vocationalschoolstudents
whenlookingfor employmentin theiranalysistheauthorspointoutimportantsocioceconomic
measuressuch as unemploymentrate, ratio of number of employersto students,and
diversificationin the employmentsector.The use of thesemeasuresvas confirmedby the
authors Franz and Zimmermann (2002). The analysis of the systemsin Germany and
Switzerlandby Deissingerand Gonon(2016) indicatesclearly that the dud training system,
as well asvocationaltraining itself, constitutesa cornerstoneof economicwealthin these
countries.This successs not only dueto the efforts of governmentauthorities but alsoother

institutions,tradeunionsandlargecompanies

The future of studentsi matchedto the labour market and educationreturns.

Theissueof financingvocationaleducatiorandits expecteceffectsalsoappliesto the
kind of returnexpectedn investmentsn humancapitalbackto a company,evenin the case
of employeeslreadyhired. AimeidaandCarneiro(2009)indicatethat, for thecompanieshat
participatein training, returnsare significant, and hence,practicaltraining in the enterprise
provides returns comparableto either investmentsin physicd capital or investments
in schooling.In the article by AcemogluandPischke(2000),the authorsanalysedhe impact

of trainingcertificatesasprovidinganincentiveto learn,suchthatemployeesvantto getthem
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and that employersvalue them and therdore participatein the costs.They showedthat the
certification processs the only institutional featurethat helpsto supportapprenticeshi@nd
furthervocationaltraining,in aneconomylike Germany.
Of course,in the caseof educationin Poland,it still largely dependson the means
availableto technical schools,that is, by generalisingexpenditurein district budgetsfor
vocationaleducation.The shareof the capital of externalcompaniesmay, however,have
acompletelydifferenteffect.It happ@sthatemployeesvhoarepreparedccordingo theskill-
weightsscheme(a kind of matchingof skills), in caseof the forced changeof work, achieve
lowerincomeswith prior trainingfocusedon the skills necessaryor a givencompany.n the
caseof the combinationof specificfeaturessuchasthe combinationof medicineandlaw, loss
of work will leadto a muchgreaterreductionin remuneratn in the nextjob [Lazear2009}
If theskills aremoregeneralthatis, theyoccuramongalargenumberof companiesanddiffer
only in the level of their needsthe lossof earningswill be lower. In caseof the bankruptcy
of companiesthereare additionalproblemsfor journeymenasthe authorsof an analysisof
suchcasedor Austriancomparmes show[Ferdereretal. 2008] In the United Statesin 2005,
the statementdescribingvocationaleducationat high schoollevel was madeas preparing
students for professions requiring small and outdated skills [High School Reform,
Round1 2005] Thisargumenthowever,evenatthattime,wasruinedby theresultsof research
onwagesshowingagreateincreasen earningdor theso-calledbluecollarworkersoveroffice
workers.Researclon the comparisorof studenteducationon vocationalandacademigaths
at secondaryschoollevel in 1988showedthat studentson the technicalpathwould not profit
by changingtheir pathto the academicone [Meer 2007] In thoseyearstherewas a great
A k n o wlrevalugiad, which we are also experiencingtoday, and which can even
be observedn the Polishcontextin the caseof the properadjustmenbf vocationaleducation,
graduatef theseschoolscan get higher earningseventhan employeesvho were devoted
to their educationfor many years, dedicatingthemselvesto acadenic and didactic work
atuniversitiesln this context,in 2007 ,this authorpointedout thatvocationaleducatiorshould
notbestigmatisedr treatedasaninferior educatiorchoice.Themomentof transitto so-called
early employmentfrom schoolto work (immediatelyafter graduation)was analysedon the
exampleof WesternGermanyin an article by Brzinsky-Fay and Solga(2016). Severalbirth
cohortswere used,deriving from manydifferent areasin termsof macroeconomicdespite
thedifferencesjt wasfoundthatthis transitionmaintainsalinear characterHowever,gender
differenceswerenoticed.Men who find themselvesn the labourmarketearlierthanwomen

seemto bein a bettersituation. Theseresultsrelate only to the Germaneducationsystem.
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Especiallyin the caseof sel-employmentpnthe basisof theresultsof a situationalanalysisof
educationin PolandTurczak2017] disproportiondetweergenderconsideringhevocational
trainingmaybeobserved.

Neverthelessthe influence of sucheducationon the entire period of work capacity
is still debatablejn which an employeeoften hasto adaptto the changinglabour market.
At the sametime, there are theoriesthat education[Hanusheket al 2011] better prepares
for sucha situation,aswell astheoriesthatvocationaleducationtself is betterthaneducation
directly in the workplace during employment[Adda et al. 2006] however, it is difficult
to defineit clearly.

More complexanalysestakinginto accountong-termeffectsbasedn datafrom Great
Britain beforethe GreatRecessionshowa closedependencéetweensuccesn the labour
marketandfamily backgrounatharacteristiceg.parentakducation)which hasafundamental
impacton labourmarketperformanceWhatcanbeobsenedhereis agrowingsocioeconomic
polarisation characterisingthe moment of transition from school to work [Dorsett and
Lucchino2014]

Using the dataon the entryinto the labourmarketof youngGermangrom the period
198490, anotherauthor showed interesting facts describinghow young people manage
to function on the labour market, dependingon employment.He comparedthe experience
of journeymenuniversitygraduatesyocationalandpostsecondarygchools As aresultof the
dataanalysis,he noticed that journeymerwho completedtraining did betterin their first job
thanothers. Amongthem,thosewho hadbeeneducatedn largercompaniesveremostlikely
to gainregularemploymenthowever,onceemployedthe stability of theirwork did not differ
from the stability of the work of young people coming from other schools.Nearly 70%
of apprenticedeft the companythat trained them within five years,which indicatesthat
journeymendevelopmoregeneraltransferrabldeaturesaspartof their educaion, ratherthan
beingstrictly focusedon a specific company{Winkelmann1996}

Vocationaleducatiomandits variousforms canbe animportantfactorin the strategies
of encouragingvork, i.e.in theso-calledactivationstrategiesncludingALMPs 1 acive labour
market programmesHere, in turn, one of the dangersof interrupting such a coursecan
be getting a job before graduatingand obtaining a certificate. Vocational training is an
importantelemenbf ALMP in countriessuchasFinland,Japarandireland.Thesgrogrammes
often oblige participantsto obtain/searchfor a job right after completirg the courses.

In countriessuch as Switzerland, Australia or the United Kingdom, participantsreceive
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jobseekerstatusduring the courses.This supportoften also appliesto peoplefrom groups
of socialexclusion(eg peopk with disabilities)[OECD 2013.

Foreign capital

It is notpossibleo omittheinfluenceof companie$rom outsideacountryonvocational
training. Foreigncompaniesappearingn Polandoften showa commontactic, they basethe
location of the firm dependingon the available workforce that they ultimately educate
themselvegor their companyneedsBecauseéhis approachmostoftenrequiresspecialisation,
they choosea specific educationthat is strongly tailored to the companys profile. It is
connectedwith financial outlays and, often, cooperationwith local authorities, however,
it resultsin effectswhich the employerhasa stronginfluenceon. Often, this alsoinvolvesthe
useof specialistfrom the companyasteachersnot only in thefield of dualstudiesandfocus
on educatbn directly in the workplace,but also through contactwith practitionersdirectly
in school classes.Thus, the natureof the companys contribution has not only a financial
dimensionputalsotakestheform of investmenby engagingts ownstaffin theentireprocess
Companiesusually use (especiallyin the IT sphere)external certificates confirming the
acquisitionof competenciethatarethennecessaryor employmen{companiesuchasQuad,
Alcatel, Atos, etc.).

Foreigncompanie®peratingn Portwal usuallyhavea bettereducatedvorkforceand
payhigherrateswhichallowsthemto closelycontrolthequality of employee$Almeida2007]
Thereis also a tendencyto take over local companieghat exhibit thesedesirablefeatures.
Mostly theseare largecompanieghat havean educatedvorkforce and offer decentpay for
peoplewith lower educationPotentialemployeeswvith a vocationaleducationmustseesuch
employmenbpportunitiesasunique.

The exemplaryresearchbasedon the analysisof datafrom the 1990sin Sweden
by Bandick and Carpathiang2011), showsthat the shareof foreign capital significantly
increaseemploymentevelsand,despitea clearly strongereffectfor peoplewho alreadyhave
the skills necessaryfor companies,this effect was mainly related to large companies.
The authorsdid not confirm the thesisthat the participationof foreign companieseduces
employmenin anyway. The effectis essentiallythe opposite In the light of low loanswhich
increaseshe growthin the numter of local firms the effect may be evenlarger[Mitrovic and
Ljubic 2015]

In the caseof Poland.,it is alsoworth notingthatin a studyanalysingthe periodfrom

19952013S 't r a wetalH20k8)showthatasaresultof asignificantreductionin thenumber
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of vocationaleducationgraduatestheir relative salariesand the needfor such employees
increasedTheseresultsareimportantfor educationapolicy in Poland.
Concludingthereviewof theliterature,it is worth mentioningat the endof this chapter
aboutthe tool createdin Swedenin the 1990swhich is one of the potential curesfor the
problemsof labourand populationmigration,andat the sametime predictirg labourmarket
parametersand enabling various types of evaluations.It has been successfullyadopted
in Finland and makesit possibleto monitor the skills of the availableworkforce. The main
parametersare, among others: developingfuture goals for the technologicaldevelopment
of educationandinnovationfactorseitheracceleratingr slowingdowndevelopmentOn the
basis of these achievementsthe OccupationalBarometerwas developedand described

in greaterdetailin thearticle [PitukhinaandSigova2015] laterit wasalsoadoptedn Poland.

Methods of analysis

The analysisof the effectivenessof vocationaleducationon the nontertiary level,
in termsof labour marketdemand,beganwith the collection of information on vocational
educatiorcourseson secondaryandpostsecondaryon-tertiarylevelin Poland.

Thefundamentatlocumenturrentlyin force,regulatinganddescribingthis education
is the Regulationof the Minister of NationalEducationof March13,2017ontheclassification
of vocationaleducatioroccupationgJournalof Laws of 2017,item 622). The mostimportant
information for the study included in this documentis determinedby the namesof the
professions,ordered by groups, correspondingto the classification of professionsand
specialtiesor theneedsf thelabourmarket,areasof educatiorn(referringto the classification
of the Polish Classificationof Activities) to which professionsare assignedfypesof schools
providingtrainingin theseprofessiongandthenamesof qualificationsthatareassignedo them
[Regulationof the Ministry of Educationof 13 March2017.

The secondfiundamentadocumentusedfor the analysiswasthe Polish Classification
of Occupationsand Specialties.In this case,the documentis basedon the classification
of occupationsand specialtiesfor the needsof the labour marketfrom 201471 uniform text
[Jaurnal of Laws of 2018,item 227]. It containsappropriatekeysandnamesof occupations,
allowing for specifyingthe main professionaltasks[MRPIPS 2018; Regulationof 27 April
2010andfurther; Regulationof the Ministry of Educationof 13 March2017]

In the next step,statisticaldataon the numberof studentsn a district (NTS-4) were
collectedon the basisof the Local DataBank (BDL) of the CentralStatisticalOffice (GUS):
secondaryand postsecondary(nonttertiary) schoolsfor young people (excluding special
schools)using the narrow fields from the ISCED-F 2013 classificationof programmesand
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gualifications(InternationalStandardClassificationof Educationintroducedby the UNESCO
Institute of Statisticsfor the EuropeanCommission classifieseducationalprogrammesand
relatedqualificationsby fields andnarrowfields of study(occupationsrenotdirectlyrelated).
Due to the fact that thereis no direct link betweenthe classificationof occupationsandthe

ISCED-F 2013narrowfields of education(dueto thelargenumberof occupations)anattempt
wasmadeto link thesevalues.This activity wascarriedout by CentralStatisticalOffice staff

from the Departmenbf SocialResearcland Living ConditionsStatisticalOffice in Gdansk.
They proposeda key link (90 professionsafterwardsat the requesof the authorsandowing

to thecourtesyof theaforementione®ffice, thekey for mostprofessionsvasmadeavailable)
to conneciSCED-F 2013with the classificationof professiongGUS 2017. This allowedthe
aggregatiorof dataon the numberof studentstrainedaccordingto the ISCED-F education
coursesin 2013. There are uncertaintiesaboutthe fit of someprofessionsusing a detailed
analysis of data resulting from the publication Internaticnal Standard Classification
of Education:Directions 2013 [POLON 2018; UNESCO 2015] This publicationindicates
12 largefields of educationaswell as numerousnarrowfields relatedto thoseusedin the
publication [GUS 2017] Moreover, the UNESCO publication includes, in addition
to descriptionsthe examplesof qualificationsand programmesas well as detailednarrow
fields, with exclusionswhere someaggregatesnay overlap. Using this data, basedon the
knowledgederivedfrom educationaprogrammegRegulationof the Ministry of Educationof

[March 13, 2017, InternetdocumentatiofMinistry of Labourand Social Policy 2013) on

standardsof professional competencesand professional qualifications and previously
mentionedpublicationsthe authorscreateda key (combination)of connectiondbetweern214
occupationsof vocationaleducationon the nontertiary level and educationaharrow fields

ISCED-F 2013.

Datafrom this collectiondoesnot providedetailedinformationon the numberof pupils
peroccumtionwithin adistrict, however for analysisbasedon the ISCED-F aggregationthis
is sufficient.

The analysisalso usesdatafrom the recentlycreatedPolish OccupationaBarometer
[https://barometrzawodow.pl/ These data are aggregatedat the district level and relate
to, among others, the relationship betweenthe available workforce and the demandfor
employees.This documentpresentsthe aggregationto nearly 200 so-called fioccupational
classes defined by the key links to the Occupationsand Specalties Class(official Polish
document)occupationsin the documents[OccupationBarometer2017 attachmentEach

of theoccupationatlassess describedy oneof 5 featuresiibalanceof demandandsupplyo,
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fjobseekeds deficitd, flarge jobseekels deficitd, Asurplus jobseekerg flarge surplus
of jobseekerd For simplicity, aggregationnto three groupswas made:deficit, surplusand
balance.

Since the most important information for the analysisis information on deficit
professiongoveredby ediwcationin vocationalschoolsthe occupationatclassesverelinked
to the OccupationalBarometerthrough the aforementionedkey with occupationsin the
Classificationof Occupationsand Specialtiesand thenwith the key from this classification
to ISCED-F 2013 and for this aggregationtwo setsof datawere prepared.One contained
the percentageof the number of occupationalprofessionsrelatedto the ISCED-F 2013
educatiomarrowfield, in thetotalnumberof occupationdistedin the OccupationaBaromneter
(i.e. the numberof professionsn deficit, surplusandbalance)in a givendistrict, in a given
narrowfield of educationin theISCED-F 2013classificationThesecondsetof datacontained
thenumberof deficit occupationsn adistrictin agivennarrowfield.

Using the preparedkey connectionsjt was possibleto link the professiongesulting
from the Classificatiorof OccupationgndSpecialtiewith sectionf thePolishClassification
of Businesdctivities 2007(PKD). This connectiorwasmack takinginto accouninaccuracies
resulting from the fact that in the caseof establishinga businessthere is, despitelegal
restrictions a certainfreedomresultingfrom the individual insertionof PKD codesby people
settingup abusinessAt thesametime, thereareinaccuraciesesultingfrom thefactthatwhen
determininghe PKD codeof largercompaniesvith severalctivities,the activity constituting
thelargestshardn theglobaloperation®f thecompanyis takeninto accountandtheremainirg
ones are omitted. It was assumedthat vocational educationaims to educatepeople for
a particularprofessionandfor isolatedcasesnly it wasassumedhattheywould work in an
enterprisenot belongingto the broad areasof the PKD (sections).In addtion, in the case
of professionsvhich aredifficult to assignthe previouslymentioneddlocumentationvasused,
including the ProfessionalCompetencyStandardsand ProfessionalQualification Standards
[Ministry of Labourand Social Policy 2013. In this documentthe currentMinistry of the
Family of LabourandSocialPolicy! describeshe qualificationsandprofessionatompetences
for the professiongisted there,often giving the classificationof PKD directly. In somecases,
the occurrenceof the PKD codeof a given activity was also analyseddirectly in available
businesdases.

Thisresultedn dictionarykey links betweerall the aforementionedlassifications.

1 Currentministry nameafter changethatwasintroducedin 16 November2015.
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In addition,dataon budgetrevenuedrom districtswere usedaccordingto the budget
classificationfrom the Local DataBank of the CentralStatisticalOffice per personfor 2016,
however jt only approximatelycorrespondso the PKD. Sincethe PKD groupsoccurringin it
arerepeatedit wasdecidedhotto bindthemdirectlywith thekey,and usethemasanadditional
indicatorthatcandetermineghe choiceof theright narrowfield of educationn a givendistrict

[Ministry of CultureandTradeRegulationJuly 21,2017.

Fig.1.Diagramof connectiondbetweeruseddatabases

[SCED-F 2013

Occupation (symbaol) OCCUPATIONAL

Classification of Occupations and BAROMETER

Snecialties
PED 2007

Source:own study.

Linear modelling and additional data
Firstly for linear modelling the 5 most numerousnarrow fields, in termsof student

numbers, in Poland, within ISCED-F 2013 were used: architecture and construction,
engineeringandengineeringrades personakervicesmanufacturingandprocessingbusiness
andadministrationandadditionallyan aggregatiorof thesegroupsinto oneweretakeninto
accountApartfrom this,themodellingfor narrowfield of agriculturevasmade . Thedataused
for eachmodel were first standardisedIn the processof cleaning,data with incomplete
attributes missingelementsandoutlierswereremovedfrom district datasetsTherewere 339
observationsisedto createthe models.

Modeling was performedusing a linear model with heteroscedasticitgorrection,
takinginto accounthe collinearity criterionandanalysingp values(Gretl software).

Thevariableghatweretakeninto accountcorrespondingo thedistrictlevel data(NTS-
4) for 2016,are:

Tablel. Tableof variablesusedin linearmodelling

RO Number of students currently in education in a given narrow field of ISCED-F 2013
educationdivided by the number of peopleaged15-19 (explainedvariable)

R1 Expenditureof district in secondaryand postsecondarynorttertiary vocationalschoolsbudget
chapterdivided by the total numberof studentsn thesevocationalschools

R2 Percentagef peopleworkingin oneof 5 groupsaccordingo the PolishClassificatiorof Activities
aggregatednto 5 groupsamongtotal employeesThe groupswere: 1) financial and insurance
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activities; real estatemarket services?) trade; repair of motor vehicles;transportand storage
managementccommodatiorand catering;informationand communicatiorn3) other services4)
industryandconstructiorb) agriculture forestry,huntingandfishing,

R3 Percentage deficit ratio of vocational education occupations from the Occupational
Barometer for a given ISCED-F 2013narrow field (describedin the methodology)

R4 Number of vocational educationoccupationsin deficit from the Occupational Barometer for
a given ISCED-F 2013narrow field (describedin the methodology)

R5 Revenueof the district accordingto the BudgetaryClassificationsectionsof districtsdivided by
thenumberof peopleof working age

R6 The numberof businessntities(aggregatioraccordingto the Polish Classificationof Activities)
divided by the numberof peopleof working age

R7 Value of grossfixed assetsin millions of zloty (by the Polish Classificationof Activities i
aggregatedhto 5 groupsasin R2) divided by the numberof peopleof working age

R8 Investmenbutlaysin millions of zloty (by the PolishClassificationof Activities i aggregatedhto
5 groupsasin R2) divided by the numberof peopleof working age

R9 Percentagef unemployedvith postsecondry andsecondarynorttertiary) vocationaleducation
in general

R10 Thenumberof foreign capitalentitiesdivided by the numberof peopleof working age

R11 Theamountof foreigncapitalin Polishzloty perworking agepopulation

Source:own study,

Description of individual models

Table2. Valuesof linearmaodelcoefficientswith p valuesfor architectureandconstruction

Variable coefficient Stgndard t-Student p value
rror
const 0,01 0,04 0,19 0,85
R1 10, 39 0,05 18,04 0
R6 0,1 0,04 2,42 0,02
R9 0,27 0,04 6,58 0
Source:own study.

In themodel,in whichtheexplainedvariabledescribingheISCED-F 2013architecture

andconstructiomarrowfield, significantexplanatoryariablesthatfulfil therole of stimulant

in the model, are: a coefficient describingthe numberof entitiesin sectionF of the PKD

(construction)R6) and a coefficientwith almostthreetimes greatervaluethanthe previous

one(R9), i.e. the shareof unemployedwith a vocationaleducationamongthe unemployed

in total. The destimulantis the coefficientreferringto expendituresn the vocationalschool

of thedistrict budgetchapter(R1), it is the strongeseffectwith avaluecloseto -0.4.
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Theincreaseof this coefficient(R1) by unit decreasethe explainedvariable,i.e. the
standardisedoefficientdescribingthe scaleof educationin the architectureand construction
subgroupby about0.4 units.

Factors describing occupationaldeficits (R3 and R4) showed too high a value
of parametep andwereomittedasinsignificant,theyalsoshowedcollinearity. Theremaining
coefficients were eliminated due to collinearity or too high a value of parameterp.
The presentednodelis characterisedby valuesof R? = 0,25andfor F test,F (3,335)= 37,7

with p value=0.

Table3. VIF valuesfor thearchitectureandconstructiomarrowfield model

Variable VIF
R1 1,02
R6 1,01
R9 1,01

Source:iown study,

Narrow field: engineeringand engineeringtrades

Table4. Valuesof linearmodelcoefficientswith p valuesfor a narrowfield: engineeringand

engineeringrades

Variable coefficient Standard t-Student p value
Error

Const 0,05 0,05 0,98 0,32

R6 0,41 0,09 4,43 0

R7 0,56 0,09 6,2 0

R8 10,15 0,05 T2, 87 0

R9 0,13 0,04 3,35 0

R11 1T0, 26 0,1 172,72 0

Source:own study.

For the ISCED-F 2013 engineeringand engineeringradesnarrowfield, the relevant
explanatoryvariablesin this modelare: (R9) anindicatordescribingthe shareof unemployed
with vocationaleducationn thetotal unemployedwhich is the smallestof them, with avalue
of approximately0.13, (R6) a coefficientdescribingthe numberof entitiesin sectionM PKD

(professionalscientificandtechnicalactivities)actingasstimulantswith valuesof about0.41,
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(R7) a coefficientdescribingthe value of gross fixed capital formation per entity according
to theaggregatedlassificationof PKD 1 industryandconstructionwith the higheststimulant
value of around0.56. The strongestdestimulanthereis (R11) the coefficientdescribingthe
amountof foreigncapital percapita(valueapprox.-0.26),andfollowing it the coefficient(R8),
describingnvestmenbutlaysperpersonof working agewith avaluecloseto -0.15.

The increasein (R7), the largestcoefficient by unit, resultsin an increasein the
explaned variable, i.e. a standardisedoefficient describingthe scale of educationin the
engineeringandengineeringradesnarrowfield by about0.56 units.

The remainingcoefficientswere eliminateddue to collinearity, or too high a value
of parametep. The presentednodelis characterisethy valuesof R? = 0,24 andfor F test,F
(5,333)=20,5with p value=0.

Table5. VIF valuesfor the engineeringandengineeringradesnarrowfield

Source:own study.

Variable VIF
R6 1,531
R7 1,858
R8 1,523
R9 1,038
R11 1,451

Narrow field: personalservices

Variable coefficient SIENEER t-Student p value
Error
const 0,01 0,05 0,29 0,78
R3 -0,12 0,04 -3,16 0,00
R5 -0,27 0,09 -2,98 0,00
R6 0,61 0,06 9,76 0,00
R9 0,17 0,04 4,44 0,00
Source:own study.

Table6. Valuesof linear modelcoefficientswith p valuesfor the narrowfield: personakervices

In the model for the next narrow field (personalservices)two stimulantsand two

destimulantcanbe distinguishedAgain, asin the previousmodel,the coefficientdescribing
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the participationof deficit professiong{R3), despitethe fact thatit hasa size of p thatallows
it to bedistinguishedn themodel,is destimulatingvalueapprox.-0.12).0f similar character,
but more than twice as large, is the R5 coefficient, describingthe size of district income
resulting from chapter 710 7 servicesfor the population according to the Budgetary
Classification.In the caseof stimulants,there are, again, the variablesR9 and R6, which
are the indicators describingthe shareof unemployedwith vocational educationamong
theunemployedandthe coefficientdescribingthe numberof entitiesin sectionS of the PKD
(otherservicesactivities),which is dominanthere ,beingalmost4 timeslargerthanR9.

Theincreaseof this coefficientby unit resultsin anincreasen the explainedvariable,
i.e. a standardisedoefficientdescribingthe scaleof vocationaleducationin the narrowfield
of personakervicesoy about0.61units.

The remaining coefficientswere eliminateddue to collinearity or too high a value
of parametep. The presentednodelis characterisedy valuesof R? = 0,27 andfor F test,
F (4,334)= 30,2with p value=0.

Table7. VIF valuesfor themodelof narrowfield of personakervices

Variable VIF
R3 1,12
RS 1,02
R6 1,14
R9 1,01

Source:iown study,

Narrow field: agriculture

Table8. Valuesof linear modelcoefficientswith p valuesfor the agriculturenarrowfield

Variable coefficient SIEMEETe t-Student p value
Error
Const -0,02 0,05 -0,42 0,68
R6 0,43 0,06 6,96 0,00
Source:own study.

In the modelfor the narrowfield of agriculturaleducationjn principle onestimulator
is distinguishedwhich s the coefficientdescribinghe numberof entitiesin sectionA of PKD

(agriculture).The increaseof this coefficientby unit resultsin anincreasein the explained
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variable, i.e. a standardisedcoefficient describingthe scale of educationin the subgroup
of Agriculture,by about0.43units.

The remainingcoefficientswere eliminateddue to collinearity or too high a value
of parametep. The presentednodelis characterisedy valuesof R? = 0,13 andfor F test,
F (1,337)= 48,8with p value=0.

Narrow field: businessand administration

Table9. Valuesof linearmodelcoefficientswith p valuesfor the narrowfield businesand

administation

Variable Coefficient Stémdard t-Student p value
rror
const 0,074 0,05 1,46 0,15
R1 1T0, 27 0,06 T4, 48 0
R2 0,26 0,09 2,8 0
Source:own study.

This model is clearly different from the previous ones. The coefficient referring
to expendituresn thevocationalschoolbudgetchapterfor districts(R1) (with avalueof about
-0.27)isadestimulanhere A strongstimulanthereis theratio, pre-existingin previousmodels,
describinghepercentagef peopleemployedn theaggregatePKD departmeniifinancialand
insuranceactivities;real estatemarketservice (R2).

Theincreaseof this coefficientby unit resultsin anincreasen the explainedvariable,
ie a standardisedoefficientdescribingthe scaleof educationin the narow field of business
andadministratiorby approx.0.26units.

The remainingcoefficientswere eliminateddue to collinearity or too high a value
of parametep. The presentednodelis characterisedy valuesof R? = 0,15 andfor F test,
F(2,336)=31,5with p value=0.

Tablel10. VIF valuesfor the narrowfield of businessandadministratiormodel

Variable VIF
R1 1,56
R2 1,56

Source:own study
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Narrow field: manufacturing and processing

Table11. Valuesof linear modelcoefficientswith p valuesfor narrowfield of manufacturing

andprocessing

Variable coefficient | StandardError t-Student p value
const -0,03 0,05 -0,51 0,61
R1 -0,3 0,05 -6,08 0
R2 0,29 0,05 6,14 0
R10 -0,2 0,06 -3,22 0
Source:own study.

In thenextmodel,we noticesignificantvariables of which only oneis astimulant.lt is
the percentageof people employedin the aggregatePKD findustry and construction
departmentvith a value of around0.29 (R2). The remainingdestimulats arethe previously
occurring (R1) ratio, referring to expendituresn the vocationalschool chapterof district
budgets,with a value of around-0.3 and the previously absentratio (R10) describingthe
number of foreign capital entities divided by the number of residentsof working age
(valueapprox.-0.2).

ThecoefficientsR2 andR1 havealmostidenticalvalues but oppositesigns.Whenthey
increaseby a unit, they causeyespectivelyanincreaseor decreasén the explainedvariable,
ie a standardisedcoefficient describing the scale of educationin the narrow field
of manufacturingandprocessingor the populationby approx.0.3 units.

The remaining coefficientswere eliminateddue to collinearity or too high a value
of parametep. The presentednodelis characterisedy valuesof R? = 0,18 and for F test,
F (3,335)= 25,8with p value=0.

Table12. VIF valuesfor the narrowfield of manufacturingandprocessingnodel

Variable VIF
R1 11
R2 1,1
R10 1,18

Source:own study.

244



Proceeding®f the 2018VIllInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pilal2-13 April 2018

Narrow field: data aggregationwithout agriculture

Tablel3. Valuesof linearmodelcoefficientswith p valuesfor dataaggregatiomwithout agriculture

Variable coefficient | StandardError t-Student p value
const 0,23 0,02 9,50 0
R1 10,32 0,02 119,62 0
R2 0,29 0,03 11,20 0
R6 10,25 0,02 111,59 0
R8 10,04 0,01 13,14 0
R9 0,09 0,02 4,87 0
Source:iown study,

Thelastmodelusegheaggregatedatafrom thepreviousmodels,omitting agriculture,
which clearly standsout from the otherson accountof the small numberof educatedstudents
in Polandi 11,480.Thelinearmodelbasedn the agriculturenarrowfield containednly one
explanatoryariable.

Thedestimulantgpresenin this modelarethefollowing variables(R1) the coefficient
referringto expenditureon vocationalschoolsin the budgetchaptervalueapprox.-0.3), (R6)
the coefficientdescribingthe numberof entitiesin the correspondind®KD sectionper person
of working age and (R8) the coefficient describing investmentexpenditureper person
of working age,with valuesof -0.25and-0.04respectiely. In the caseof stimulantswe have:
(R2) describingthe percentagef peopleemployedwith vocationaleducation(nontertiary)
in theaggregatelepartmenof PKD with avalueof 0.29,and(R9) theindicatordescribinghe
shareof unemployedwvith vocationaleducatioramongthe unemployedywith avalueof 0.09.

Theincreasdn the strongesstimulantfactor (R2) by a unit causesanincreasen the
explainedvariable,i.e. a standardisedoefficientdescribingthe scaleof educationn the data
aggreationwithout agricultureby about0.29units.

The remainingcoefficientswere eliminateddue to collinearity or too high a value
of parametep. The presentednodelis characterisedy valuesof R?> = 0,25 andfor F test,
F(5,1689)= 113,6with p value=0.

Tablel4. VIF valuesfor the dataaggregatiorwithout agriculturemodel

Variable VIF
R1 1,03
R2 1,78
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R6 1,56
R8 1,22
R9 1,03

Source:own study.

Coefficientssummary

Table15. Comparisorof the valuesof linearmodel$coefficients

Variable o’\cl:lcl:mtr)eerr](?;s Frequency Destimulant Stimulant
R1 4 57% 4 0
R2 3 43% 0 3
R3 1 14% 1 0
R5 1 14% 1 0
R6 5 71% 1 4
R7 1 14% 0 1
R8 2 29% 1 1
R9 4 57% 0 4
R10 1 14% 1 0
R11 1 14% 1 0

Source:iown study,

As canbeseenin table15, the mostimportantcoefficientsoccurringin the modelsare
R6,R9 andR1, which arethe correspondindactor for the numberof entitiesaccordingto the
correspondind®KD section the coefficientcorrespondingo the shareof unemploymentvith
vocational nontertiary education in general unemployment and the ratio referring
to expendituran the vocationalschoolsdistrict budgetchapterper student.In mostmodels,
thesevariablesare significant. For R6 andR9, almosteverytime they occur,they arefactors
stimulatingthe explainedvariable,only oncea non stimulatingfactor canbe seenfor the data
combinedwithout agriculture.In the caseof R1, it is always destimulating.Additionally,
in three modelsthereis a stimulatng factor correspondingo the percentageshareof the
structure of people working in a given group of the correspondingaggregatedPKD
classification.

Very rarely, a significantdeficit ratio resultingfrom the OccupatiorBarometercanbe

seenWhenit occurs,its characters destimulating!). This mayindicatea lack of dependency
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betweerthedemandor agroupof professiongrom the ISCED-F 2013educatiomarrowfield
and the numberof studentseducatedn a given field of study or, worse,the destinulating
characteof thatvariable.

Modelling using logistic regression

Thelogistic regressiormethodhasbeenin usefor manyyearsin manydifferentfields
of science,not only economics[for example:Menon 1999. In short, the representatiorof
a dependentariableas a binary value (0,1) is neededln the processwe try to predictand
explaintherelationbetweeronedependenbinaryvariableandindependentariablesthatcan
be nominal,interval, ratio level and manymore. It is usedto determne the probability, for
example pof the possibleanswers/es/no,andtheinfluenceon thatof the variablesused.lt can
thereforebe usedin determiningthe probability of classificationobservationdbetweentwo
groups.In the methodi,it is importantto avoid outliersin data,aswell ascollinearity between
data.

The authorsassumedhat the effectivenesf vocationaleducationcan be evaluated
throughanalysingcasesn which thereis a deficit in a givenoccupatiorbelongingto a given
narrowfield of the ISCED-F 2013,andat the sametime thereis vocationaleducationn that
field (RO>0andR3>0). Thissituationshouldbeevaluategositively(variablevalue=1) when
thereis no deficit or education(RO = 0 and R3 = 0), and negativelyin the absenceof such
educationwith the occurrenceof a deficit, or the reversesituation,thatthereis educationput
thereis no deficit (variablevalue=0).In addition,it wasassumedhatthe ratio of the number
of studentenrolleddividedby thenumberof peopkagedl5-24 mustbeatleast3%i otherwise
we considereducatiorasnegligible,perhapextinguishabler unprofitable As aresultof these
activities two similar sized groupswere obtained.R modelling softwarewas usedfor the

modellingprocess.

Tablel16. Summaryof logistic regressiommodelcoefficients

Variable Oddsratio p value

Intercept 1,29 0
R1 0,633 0
R2 2,17 0
R6 0,546 0
R8 0,72 0
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R9 1,24 0

R10 1,46 0

Source.own study.

Basedon theresults,it canbe statedthat R2 is the strongesfactor,i.e. the percentage
of employed persons with vocational education in the aggregatedPKD department.
Theincreaseof this valueby oneunit, while keepingthe otherswith a fixed valug increases
the chanceof beingin a positive groupby asmuchas117%. The remainingvariablesR9 i
describingunemploymenandR 107 foreigncapital,respectivelyjincreasehechancedy 24%
and46%.

The growth of variablesR1, R6 and R8, related respetively to expenditureon
vocationaleducationthe numberof businessentitiesandthe shareof foreign capital, cause
adecreas@n thechanceof gettinginto the positivegroup.

In additionto the variableR10,which doesnot appeaiin thelinearmodel,theseresults
coincidewith the 7th linear model, i.e. the aggregationof the datawithout the agriculture
narrowfield. The remainingmodels,including p andthe collinear criterion, behavein most
casesimilarly to thestimulatoryor destimulatingchalcterfoundin thecorrespondingariable
models. A moredetailedanalysisof eachnarrowfield of educatioris shownseparatelypelow.

Theresultspresentedn thetableall havep values<0.05:

Tablel7. Valuesof logistic regressiorcoefficientsfor 5 narrowfields of the ISCED-F 2013education

classification

Narrow field Variable Oddsratio
architectureandconstruction (Intercept) 0,46
architectureandconstruction R1 0,53
architectureandconstruction R2 1,65
architectureandconstruction R9 1,68
businesandadministration (Intercept) 0,78
businessindadministration R1 0,62
businessindadministration R10 1,97
engineeringandengineeringrades | (Intercept) 8,34
engineeringandengineeringrades R1 0,31
engineeringandengineeringrades R2 2,72
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Narrow field Variable Oddsratio
engineeringandengineeringrades R8 0,70
manufacturingandprocessing (Intercept) 0,08
manufacturingandprocessing R1 0,65
manufacturingandprocessing R2 2,50
manufacturingandprocessing R9 1,66
personakervices (Intercept) 3,79
personakervices R1 0,66
personakervices R2 7,33
Source:own study.

Table18. Summaryof thecharacteristicef thelogistic regressionmodelcoefficientsfrom the 5

narrowfields of ISCED-F 2013educatiorandtheaggregatedroup

Variable | Increaseschance | Decreaseshance
R1 0 6
R2 5 0
R6 0 1
R8 0 2
R9 3 0
R10 2 0

Source:own study.

Logistic regressiormodelsseemmore unambiguoushanlinear regressiormodelling.
The charactewof all variablesappearingn models,increasingor decreasinglependingn the
explainedvariable,is alwaysthe same.From the resultswe are ableto seethat the variable
determiningexpendituresn districtbudgetsn thevocationaleducatiorchapterunfortunately,
indicatesthat its increasedoesnot meana greaterchanceof beingin the positive group.
Actually, thereversas true.Thereis anincreasen thechancesf therearemoreforeigncapital
entities(R10)andanincreasegercentagef peopleemployedn thecorrespondingggegated
PKD group (R2). The variable (R8) describing investment outlays, unfortunately,
unambiguouslyeduceghe chancefor two models,namely:the engineeringandengineering
trades narrow field of educationand the data aggregationmodel. Again, the variable
R9 describing the share of unemployed people with vocational education in general

unemploymenincreaseshe chanceof finding a positivegroup,whichis a very specificresult.
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Thedominantvariablein previoudinearmodels R6,describinghenumkler of businesentities
in logistic regressiommodels,is muchlesscommon.It appearsonly oncefor the aggregated
datagroup,reducingthe chanceof beingin a positivegroupif its valueincreases.

Conclusionsfrom the analysisof the models

It seemghat defining the effectivenes®f vocationaleducationasa link betweenthe
scaleof educationn ISCED-F 2013 narrowfields andlabourmarketdemandresultingfrom
the occupationabarometerpresentedas a numberof deficit professionsor their percenage
share(their dependenceén modelsseemsto be mostly linear), can serveas an important
indicatorin the analysisof the educatiorsystemvocationaltrainingin Poland Both linearand
logistic regressiormodelsachievedsimilar resultswith significart character.

Duetoits widevariety,it seemdlifficult to clearlyassestheeffectivenessf vocational
educationin Poland,eventakinginto accountonly 6 out of the 14 narrowfields of ISCED-F
2013 education.The differencesbetweenits individually defined narrow fields containing
differentoccupationsandthe generaltendency(dataaggregationfanbe large.Nevertheless,
somecommonfeaturesof thesemodelsemergedIn the caseof destimulantsye canseethat
the coefficientreferringto expenditue in the chapteron vocationalschoolsper student(R1),
remainsmostlyatavaluein thevicinity of -0.35.0nthe otherhand,in the caseof stimulants,
the percentagef peopleemployedin the aggregated®KD (R2), maintainsits value around
0.28andthe shareof unemployedvith vocationaleducationamongthetotalunemployedR9),
fluctuating between0.09 for the aggregatediata,0.13 for the engineeringand engineering
tradesnarrowfield, and0.27for architectureandconstructionThereis no depenénceon the
labourmarketor destimulatingcharacterof variablesreferringto occupationadeficit (R3 or
R4)for thelinearmodels.Thecoefficientdescribinghenumberof entitiesin thecorresponding
PKD sectionper personof working age (R6) occursmost frequently. For modelsof four
differentsubgroup®f ISCED-F 2013, it is astimulantandrangedrom 0.1 for thenarrowfield
of architectureandconstructiorto 0.61for the narrowfield of personakerviceshowever for
the aggregateddata, it works destimulatively,at a level of -0.25. Other variablesoccur

individually, or do nothavea clearlydefinedrole in themodels.

Graphic representation of the proposedclassificationresults

Thefollowing figuresshowa graphiclayoutof the distributionof districtswith classes
0 (negativeadjustmentandl (positivefit), for 5 narrowfields of ISCED-F 20130n the map
of Polandfor the districts which were usedto createthe models.Qgis sdtware was used

to createtheimages.
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Fig. 2. Classificationof districtsaccordingo the classificationof educationaeffectivenessor the

educatiomarrowfield: architectureandconstruction.

Source.own study.

Fig. 3. Classificationof districtsaccordingo the classificationof educationaéffectivenessgor the

educatiomarrowfield: businessaindadministration

Source:own study.
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Fig. 4. Classificationof districtsaccordingto the classificationof educatioreffectivenesgor the

educationaharrowfield: engineeringandengineeringrades

Source.own study.

Fig. 5. Classificationof districtsaccordingo the classificationof educatioreffectivenessor the
educationaharrowfield: manufacturingandprocessing

Source:own study
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Fig. 6. Classificationof districtsaccordingto the classificationof educationakffectivenessor the

educatiomarrowfield: personakervices

Source.own study.

Fig. 7. Classificationof districtsaccordingto the classificationof educationaeffectivenes: sumof

positiveclassifications

Number of positive classification
Jo
1
B 2
B 3
I 4
M s

Source:own study.
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In the graphicpresentatiorof the classificationon the mapof Poland,only in the case
of the narrowfield of businessandadministrationeducationdoesit seemto be clearlyshown
thattheconcentratiorof the positiveclassifications clearlyon thewesternsideof thecountry.
Othergroupsdo notseento standoutin thecontextof spatialdistributiononthemapof Poland
in anyway. Thepresentednapsshow,howeverthatthenarrowfield of productionandindustry
educationseemgo be the worstin termsof matchingthe labourmarket. Therearevery few
districts that have beenclassifiedpositively. The situationis the oppositein the caseof the
engineeringand engineeringradesnarmow field, wherea positive classificationin almostall
Polishdistricts seemso dominate.Also positively, althoughto a lesserextent,the situation
looks like in the caseof a narrowfield of personalservices.In the caseof othergroups,the
negativeclassificationdominates.

Aggregationof datafrom Figures2-6 is shownin Figure7. We canseeherethatthe
most often positive classification of districts occurs in WestCentral Poland. It is not
unequivocal,but it seemsthat in the westernpart of Poland, however, the rather good
adjustmenbf educationto the demandof labourmarketin comparisorwith the easterrpart

prevails.

Modelsbimplications and literature comparisons

As aresultof themethodaused we canidentify thefactorsthathavethe biggestimpact
onthe effectivenes®f vocationaleducationThe expenditureof districtsin the secondaryand
postsecondarynontertiary vocationalschoolsbudgetchapterdivided by the total number
of studentsn thesevocationalschools(R1) is a factor that can (and should),directly result
in increasedwagesof teachers[Polcyn et al. 2017 and their developmentpossibilities
[Saunders201 as well as the advancementof standardsof infrastructure accessible
to studentsand thus their effectiveresson the labour market. Sinceit can be seenin the
presentednodelsthat, contraryto expectationsit works as a destimulant this might imply
a very big problemwith the systemas well as possiblya large issueon the level of the
managemenbf individual and generalvocational school governancethat does not cause
a positiveeffecton educationakffectivenessThis seemgo bethe mostimportantconclusion.

The percentagef peopleworking in one of 5 groups(R2), accordingto the Polish
Classificdion of Activities aggregatednto 5 groupsamongtotal employeesijs a factor that
describeghe situationof the labour marketdirectly surroundingstudents.The continuation
of industrialdevelopmentn termsof humancapitalseemdo representhe natural order,and
assuchwe canseein themodelsthatit alsoincreaseshechance®f agoodfit to labourmarket
demands.The fi | a btoruard iist visiblenavound the world [SoutereOtero et al. 2013
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(exampleof Japari oldesttrades/firmsaswell asGemany[DeissingerandGonon2016) and
we canclearlyseefrom theresultsthatit alsomaybetakingplacein the analysedegions.

Thenextvariable(R6), whichis thenumberof busines®ntities(aggregatioraccording
to the Polish Classificationof Activities) divided by the numberof peopleof working age,
whichin awayshowsthefi d e n ef busiyessype,perhapshould,in away, exhibitthesame
behaviourasthe previousone.In fact, almostall the linear modelspresentedlo so (although
in the logistic regressionmodelswe do not seemany significant results),only one shows
a decreasean the chancesof a positive result. It may seemthat the effects may be mixed
or unclear sincewe aredealingherewith a more detailedanddirectclassificationof activities
thanin the previousvariables,which may resultin a larger error. It also seemsto be less
significantthanthe otheronesshownin this chapter.

The percentageof unemployedwith postsecondaryand secandary (nortertiary)
vocationaleducationn generalR9) maybe seemstherateof unsuccessfutducatiorreturns,
or,in away, asaturatedabourmarket.It is clearfrom theresultsof themodelsthatwe cannot
seea logical relation taking placein the analyseddata,suchas, for example,lJow numbers
of studentsn anISCED-F 2013narrowfield relatedto occupationsvith high unemployment.
On the contrary,we seean increasen the chancesf a positive effect, but alsoan increase
in the numberof studentsn vocationaleducationThis mayrefertothefi i n e rf tf iwbete O
we seeschoolstraining studentsn occupationsno longer neededAttwell 1997] From the
models,we canderivethatthis might bea hugeissuein the currentsituationin Polard.

The numberof foreign capitalentitiesdivided by the numberof peopleof working age
(R10) standsfor the interestof foreign capitalin a presentedireaasit may be seenby many
authors[Bandickand Carpathian®2011,Almeida2007andmanyotherg, investmenin local
societyandhumancapital.In the presentednodelswe seethis exactbehaviourjncreasinghe
chanceof a positive fit of vocationaleducationto labour marketdemandsand an increase
in studentnumbersThis maysuggesthereareno problemsin this field of analysisregarding
thesituationin the Polishvocationaleducatiorsystem.

Conclusions

The presentednalysisshowsthatit is not currentlypossibleto confirm the existence
of a positive relationshipbetweenlabour market demandand vocational educationat the
secondaryevel indicatingthe effectivenes®f sucheducation.

The developednodelsmayleadto contradictionsTheincreasean scaleof vocational
educationn agivennarrowfield of theISCED-F 2013classificatioralsoseemdo indicatethat
in a given district the shareof thoseunemployedwith vocationaleducationamongall those
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unemployeawill increasewhile atthesameime employmentn thecorrespondingggregated
groupwill rise.Thedestimulatingcharacteof the variableR1 mayatthe sametime resultfrom
the effectof scale(i.e., lower costsof educatiorper studentin largercentres)andat the same
time indicatethe diffuse natureof this educatiorandthe largenumberof small centreswhich
may affectits unprofitability andlack of relationto the labourmarket.

Despitethe spatialanalysisfor engineeringandengineeringrades,it canbe seenthat
acrossalmostthewholecountrytherearefi p o s irdlatiomsbebwveenabourmarketdemands
and the scale of vocational education,it is still hard to clearly determineif the system
of educationproducespreciselythe skills and competenceseededby the companiesn the
labourmarket.

The greatdiversity and specificity of eachof the narrowfields of educationindicates
ratherits individual problemsandpossibilities.The speedf technologicalevelopmenof the
correspondindfields also doesnot seemto be the same,and thus the rate of demandfor
innovationandchangesn educatiorprogrammesnaybedifferent.It maybeworth notinghere
that eventhoughinnovationusually resultsfrom cooperationwith industry, at a time when
vocationaltraining on a non-tertiary level is more contolled andorderedby the government,
it hasbegunto loseimportanceor academicentresandhighereducation[TonerandWoolley
2016] Thevery phenomenorf innovationin vocationaleducationon a Europearscalestill
remainsnconsistenanddiffers betweercountriesof the Europearnion.

The currentsituationof vocationaleducationin Poland,combinedwith the decrease
in the number of studentswhich causesan increasein the wagesof people with such
aneducationmakesit difficult to unequivoally assessvhethereducations properlyadapted
to thelabourmarketandwhetherit is effectivein this senseFor example takinginto account
thediscussiorabouttherelationof theamountof contentof i g e need tad ain vioaational
educationto educationfocusedon a specificoccupationor, asin the caseof dual education,
focusedon the skills neededfor a given company.Even thoughthe proposedchangescan
be positive, still in some casesdeterminea kind of polarisationof educationand lower
flexibility of studentscompetencesn the labour market. However, one can not deny the
existenceof a large influence of foreign capital on thesephenomenaThe topic certainly
requiresmore detailedanalysis,perhapsas someauthorsproposealsoa direct examination
of the pathsof employmentof individual students(tracking) and a deeperanalysisof the
cooperationof the environment(companiesand institutions) with vocational education

atsecondaryevelin Poland.
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Abstract: Thecurrentdeliberation®f economistsnoreandmoreoftenconcerrtheissueof scarcityof resources
andwaysto solvethis problem.A particularchallengdies beforetourism,which facesamajorproblemregarding
the necessityto meet the needsof tourists without adverselyaffecting future generations.The concept
of sustainabledevelopmentconstitutesan answerto the examplequestionof how modernenterpriseshould
functionandaffectthe environmentseenin thelight of economic socialandenvironmentalaspectsMoreover,
pro-ecologicaland pro-social activities can be a valuablemeansof communicationwith the public, including
potentialand currentbuyers.The aim of the article is to developthe characteristic®f solutionsadoptedby the
hotd industryin termsof sustainablelevelopmentaswell asidentify thesesolutionsin Polishhotelsin thecontext
of creatinga positive public image of the entity. The article consistsof four substantiveparts,aswell asthe
introductionandconclusionsThefirst andsecondartsdiscusghetheoreticabspect®f theimageandtheconcept
of sustainabledevelopmentin the hotel industry. The third and fourth parts, which are of an empirical and
analytical nature,presentthe methodologyof primary researchandits resultstogetherwith the interpretation.
Thetheoreticalresearcttonsiderationsed to the conclusionthat the conceptof sustainablelevelopments not
popularamongthe Polish hotels surveyed,and the solutionsappliedwithin it are selectiveand aimed mainly
atenvironmentaprotectionor reducingthe operatingcostsof facilities.

Keywords: sustainablelevelopmentjmage,hotelindustry

JEL: A13,M14,M31, 044

Introduction

In aneraof strongcompetitionin the hotelmarket,it is agreatchallengeo standoutin
agivencontext.ln orderto achievethis goal,it appearsiecessaryo look for creativesolutions
in termsof shapingthe creativeimagesof hotelsand their offers. One of themis to apply
solutionsthatarein line with theconcepbf sustainablelevelopmentwhichis oftenassociated
with a pro-ecologicalpolicy constitutinga partof the businessctivitiesperformed.

Theaim of thearticleis to developthe characteristicef solutionsadoptedoy the hotel
industryin termsof sustainablelevelopmentaswell asidentify thesesolutionsin Polishhotels

in the contextof creatinga positive public imageof the entity. For the purposeof this article,
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thefollowing hypothesisvasformulatedtheimplementatiorof theassumptionsf sustainable
developmenby a hotelfacility allowsit to createa positivepublicimage.

The study was preparedusing the deskresearchmethod,which was appliedin the
theoreticapart,in theform of acritical analysisof nationalandforeignliteratureonthesubiject,
as well as industry reports concerningsustainabledevelopmentmarketing and the hotel
industry availableon the Internet. The empiricd-analytical part is basedon the results of
original studiesperformedn hotelsusingthe CAWI method Moreover,the methodof logical
operatorgmainly deductionandinduction)andthe methodof observatior(in particularin the

contextof practicalaspects)wereapplied.

Image asa marketing category

Theconcepbf imagehasbeencharacteriseth manyfields of sciencgNawrocka2012,
p. 24], amongothers,psychology,sociologyand managementyhich explainsthe ambiguity
in definingtheterm.In psychdogy, imageis understoodsvisual representatiora reflection
of previouslyperceivedcomponentf reality [PrzetacznikowaM a k i -&@ § gl@Baascited
in StawickaTkaczyk 2008, p. 14]. Image is fithe result of all past experiencesand can
be subjectto the processof shaping,i.e. forming a specific psychologicalshapé [Stawicka
Tkaczyk2008,p. 14].Whereasn marketing,imagefactorsrelatingto consumebehaviourare
highlighted[Jenkins1999,pp. 1-15 ascitedin Nawrocka2012,p. 25].

Therootof theword i i ma(gagndoimagg meangepresentatioriijkeness,or notion
that may refer to a person,companyor product [Wieseneder2008, p. 35]. In the context
of public relations imageis understoodas a reflection of the perceptionof an organisabn
by individual groupsfrom its environment,which meansimage is not an objective, but
asubjectivefactor[ L wi k 1201ZFs 3dJaAccordingto R. Cohen,jmageexistsin peoplés
minds,andconsistof knowledge convictionsandemotions Moreover it derivesfrom social
attitudesand value systems.As underlinedby P. Kotler and H. Barich, imageis the sum
of beliefs,attitudesandimpressionshata personor agroupof peoplehasin relationto agiven
object[Cohen1963,pp. 48-63, Kotler, Barich 1991,Cornelisser2000,D N b r o 2040pp.,
65-67]. On the otherhand,W. J. Crissyhighlightsits diversity, dueto the variety of human
valuesexperiencesknowledgeandneedslt is essentiathatan entity mayshapdat by means
of variousinstrumerts (including marketingones).Accordingto S.H. Britt, oncean image
is shapedit morestronglyaffectspeoplés behaviouthanthesumof its elementgCrissy1971;
Britt 1985]

Image may comprisea numberof elementsjncluding, [Tkaczyk, Rachwalskal997,
p. 6]: name(proper.trademarkgcolour, etc.),age,traditions,sizeandscopeof activities(local,
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national, international), financial strengthand prospectsof future development,company
mission, product offer, managemenphilosophy,companypolicy, externalappearanceand
employee8behaviourmarketbehaviouror building design(internalandexternal).

B. RozwadowskandJ.L wi k | poffstcktiae conceptof a comprehensivémage
of a company[Rozwadowska&002,p. 56 ascitedin L wi k | 20@@spk3a] understoodas
a combinationof threeelementghat constituteits basis,namelyinternal, marketand socic

political perspectivegtablel).

Tablel. Theelement®f comprehensivanage

Perspective Internal Market Sociopolitical
Components Internalimage Marketimage Publicimage
- marketposition
- remuneration - marketpolicy - ecological
- socialbenefits - companys orientation
- managemerstyle profitability - publicinvolvement
Dimension - respectowards - management - investmenpolicy
employees - innovations, - entity/product
- employmensecurity includingpro- positioning
- communication environmental - communication
- communication

SourceB. Baerng(1995),[ascitedin:] Rozwadowsk#2002),L wi k | (203, 3b).

AsunderlinedbyJ.L wi k | nhofBslkpasitivefeatureof agivenentity (varyingfor
different groupsin society), but also the way in which thesefeaturesare communicated
to individual groupsin society are especiallyrelevantin the processof creation a positive
image. The internal perspectiverefersto the internalimage,which is basedon, first of all,
personnepolicy or, more broadly,internalmarketing.In this dimension the key factorswill
be those concerning employees,such as social berefits, respect towards employees
or employmentsecurity. The dimensionof marketperspectiveand marketimageis basedon
the position in society, the companys profitability, communicationand implementation
of innovations,ncluding pro-environmentalnitiatives. The imageexistingin public opinion
(the sociopolitical perspective) includes ecological orientation, public involvement
or positioningof the entity or its productsin the market[Orfin-Tomaszewsk&016,p. 40 as
citedinL wi k | 2035

The elementsindicatedin table 1, especiallyremunerationsocial benefits, market
position, ecologicalorientationor public involvement,at the sametime constitutethe key
aspectf sustainablalevelopmenthat are more and more often describedn the literature.
According to the definition coinedin 1987, which wasincludedin the reportof the World

Commissioron EnvironmentandDevelopmen(the so-calledBrundtlandCommission)called
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Our CommonFuture sustainableevelopmentonstituteslevdopmentthatmeetshe needof
the presentwithout compromisingthe ability of future generationgo meettheir own needs.
The approacho sustainablelevelopmenadoptedoy the BrundtlandCommissioremphasises
the needto integrateactivitiesin the field of social and economicdevelopmentas well as
environmentaprotection[ TheCentral StatisticalOfficein Poland 2016,p. 11]. In light of the
above jt wasespeciallyimportantto preparecharacteristicef the solutionsappliedin termsof
sustainal® developmentaswell asidentify thesesolutionsby analysingthe caseof Polish

hotelsin the contextof creatingthe positivepublicimageof anentity.

Theoretical aspectsof the conceptof sustainabledevelopmentin the hotel industry

Modernliterature concerningtourismdevelopmentn the world more and more often
focuseson its sustainability.F. Higgins-Desbiollesstrongly voices an opinion stating that
moderntourism facesa significant problemregardingmeetingthe needsof touristswithout
advesely affectingfuture generationsln his opinion, the conceptof sustainablelevelopment
is anoxymoron,assustainabilityrequiressomerestrictionson developmentAs theresearcher
pointsout, sustainablelevelopments currentlydirectly relatedto sustainablegrowth, which
is a symbol of imbalance[Higgins-Desbiolles2018, pp. 157-160]. The goalsof sustainable
developmentre also describedn the literatureas a greatchallengethat, at the sametime,
createsspecific problems(e.g. limiting tourist traffic, and thus renouncingsomeincomefor
environmentalprotection) [D o b r z aB@kowskaNiszczota,Kiryluk, Sz y ma EH K& a
p. 158. On 25 September015, the GeneralAssemblyof the United Nations adoptedthe
Transformingour World: the 2030 Agendafor SustainableDevelopmentresolution. This
documents beingimplementedy all counties andstakeholdershroughactionsundertaken
in partnershipThe Agendahas17 SustainabldevelopmentGoalsand 169 relatedtasksthat
are integrated and indivisible, as well as balancethe three dimensionsof sustainable
developmenteconomicsocialandenvironmenta]UN 2015,p. 1].

Theconcepbf sustainabléourismmeansievelopmentvith duerespecfor thebalance
betweenvisitorsd needs,environmentalprotection,and the interestand culture of the local
community. Among the mentionedareas, envronmental protection is highly important,
as naturalassetgreservedn unchangedorm determinethe existenceof tourism[$ wi st a k ,
$wi Nt k cStarsgieraka2016, pp. 133147. The developmentof tourist business
in accordancewith sustainabledevelopnent primarily includesaspectsforming a coherent
whole: economic(financial efficiency), ecological (minimising the negativeimpact on the
environment),socic-cultural (creatingnew jobs, improving the quality of life) [Kowalczyk
2011,pp.3-4ascitedin$ wi s& vaikNt k Stamgietsa®016,p. 134.
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Thetermil s u s t dion wdb tmedby H. Ho u dnro@®lerto highlight the role
of the hotel industry in the creation of public awarenesson the subject of sustainable
developmentgspeciallyenvironmatal protection.A hotel facility which operatesn a pro-
ecologicalway, especiallylocatedin non-urbanareafacilitatesmaintainingthe environmental
situation bringsfinancialsavingsy decreasingperatingcostsandgenerateadirect,positive
impacton thelocal community(e.g.jobs) [Kasprzak2006,p. 135. As researcltonductedy
P. Gryszel,D. Jaremenand A. Rapacz 2008, pp. 365386 on a group of almost50 hotels
indicatesthe mostfrequentlyappliedecologicalsolutionswerethoserelatel to the reduction

of costsandenvironmentaprotectioni figure 1.

Fig. 1. Environmentallyfriendly solutionsappliedin hotels

economical light sources

savings during washing

building insulation

water consumption monitoring

fitting the light sources to the character of the
room

use of detergents containing no harmful
substances

rainwater using for business purposes

SourceGryszel,JaremenRapacz2008,pp. 365-386).

The mostfrequentlyrecommendeactivities (in practiceusuallyin a narrowerscope)
in the areaof ecologicalsolutionsappliedin hotelfacilities, which werepartly listedin figure
1 anddescribedn theliterature,are[Krupa2014,p. 11; Sidorkiewicz2012,pp.47-56]:

- applyingecologicalcriteriawhendesigningfacilities;

- selectionof building materialswhich are environmentallyfriendly and safe for
humans

- properwatersupplyandsewerageystem

- rationalenergyandwatermanagement

- assuringood safetyandnutrition;

- servirg regionalandecologicaldishes

- protectionof naturalandculturallandscapg

- limiting theuseof own transport
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- modernandefficienttransport(electricandgasvehicles)

- wasteminimisationandits managemerdt source

- attemptingo build smallhydrodectric or wind powerplants

- useof solarthermalcollectorsandheatpumps

- offering hotel productsrelatedto businesgourism (e.g. conferencesjn accordance
with the protectionof the naturalenvironment

- organisationof training coursesin terms of pro-environmentalactivities for the
personnebf thefacility, suppliers co-workersandclients.

As highlightedby J. Krupa,the actualactivitiesin thefield of sustainableevelopment
(or rather narrowed to environmental protection) are limited by the tourism industry
to installationof energysavingbulbsandtimer switches solarthermalcollectors watersaving
devices,computercontrolled heating,air-conditioning and light systems.The most popular
onesalsoinclude limitation of beddingandtowd change(on guestdrequest)creationof an
integratedfacility managemensystemand preliminary sorting of wastethat facilitates its
recycling.

Hotel facilities in Polandandin the world cantry to obtaina kind of confirmationfor
their solutionsor pro-ecologicalattitudesthroughcertification.Certificationindicatesthat the
appropriatelylabelled product, processor serviceis in accordancewith a specific standard
or othernormativedocumentsThe nationalcertificationbodyin this areais the PolishCentre
for Testing and Certification i PCTC. The overwhelming majority of tourism sector
representative@3%) statedthattheyfully or partly agreedwith the thesisthatcurrentquality
systemsfor tourism are very fragmentedand highly inconsigsent [European Commission
studies2012;Walas2017,pp. 7-16]. In Poland,therearea significantnumberof certificates
awardedby nationalandinternationalinstitutions,with manyof themhavinga smallnumber
of certifiedfacilities. The mostimportantcertificatesin the hotelindustry,which areavailable
on Polishmaket, are[Walas2017,pp. 7-16]:

- SPAQuality Standardcertificationof SPAservicequality);

- GreenKey (certification of tourist facilities that meetthe criteria of environmental
liability, cooperation with local community, building stakeholde® ecological
awareness)

- Z g oStapdardGold Standard)a guaranteef the highestquality hotel servicesfor

guests)

265



Proceeding®f the 2018VIlInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pila12-13 April 2018

- Hotel Przyjazny Rodzinie (a Family Friendly Hotel) (a competition that aims
atevaluatingandpromotinghotelfacilities which createattractiverecreatiorconditions
for familieswith children)

- Ecolabel (an ecological labelling systemthat definesthe criteria for effective and
economicalvaterandenergymanagemenraswell aswasteminimisation)

- GreenGlobe (certification for a wide rangeof tourist facilities T hotels,restaurants,
organisationstravelagenciesandotherswhich verifiesover300criteriain thefield of
sustainablemanagementeffective managemenof natuil resourcesgnvironmental
protectionactivitiesetc.)

- MercureQuality Guarante¢Accor Groupcertificatefor Mercurehotels)

- Thalassasea&spa (care for well-being, allows using the services of qualified
thalassotherapgpecialistandspadocatedright nextto the seashore)

- GreenTourism (recogniseshotels that strive to introduceclear changesn the way
of runningtheir businessfocusingprimarily on reducingenergyconsumptiorr)

- SustainabléBonn (the aim is to valorisethe ecologicaland environnentally friendly
locationof conference# hotelsandrestaurants)

- Hotelz P o my s(iprevativeHotel) (a contestorganisecdoy i H o t erhagaziaed
recognisinghe hotelthat presentghe bestideafor its businessactivitiesandpresence
onthehotelmarket).

Theattemptsof the hotelindustryto eliminateenvironmentapollution moreandmore
often concerns green management,green marketing or green innovations [Pawlicz,
Sidorkiewicz2013, pp. 195207]. The technicalandtechnologicalsolutionsavailabletoday,
introduction of legal standardsor restrictions,as well as building pro-ecologicalconsumer
awarenessnaytogethermositively affect the gradualthinking processn termsof sustainable
developnentin theworld [Chen,Lai, Wen 2006,pp. 331-339ascitedin Chen2008,pp.531-
543].

The methodologyfor the primary research

The aim of the article is to thoroughly describethe solutionsadoptedby the hotel
industryin termsof sustainablelevelopmat, aswell asidentify thesesolutionsin Polishhotels
in the contextof creatinga positive public imageof the entity. In orderto fulfil the above
mentioned objective, hotels representingall quality classifications(1*-5*) were chosen

asresearclertities.

266



Proceeding®f the 2018VIlInternationalScientificConferenceDeterminantsof RegionaDevelopmentNo 1,
Pila12-13 April 2018

After determiningheresearctproblem,the methodghatwould provideanswergo the
researchquestionswere analysed.From amongnumeroussurvey methodsa CAWI online
survey,which wassentto hotelfacilities wasselected.

Accordingto official datacompiledby the MarshalOffices for the Ministry of Sports
and Tourism, which is available in the Central Record and Registersin Tourism
(turystyka.gov.pl/cwoh/indexdate of access:20.04.2018)(specifically i the Central List
of Hotel Facilities)asconstitutedbn 20 April 2018 therewere68 five-starhotels,419four-star
hotels,1,584threestarhotels,825 two-starhotelsand 251 onestarhotelsi a total of 3,147
hotelsin Poland.Thelist includestheemailaddressesf the hotels ,which wereusedto contact
the facilities regardingthe online surveycarriedout for the purposef this researchWhen
analysingthe Central List of Hotel Facilities, and the Internet contactdetails provided by
hoteliers, it turned out that 618! of such facilities did not provide contactdetails, and in
492 casesthe hotels online systemdid not acceptthe messagesent,which resultedin the
requesftor participationin the surveybeingreturned.Therefore 2,037hotelsweretakeninto
accountin the final survey.Furthermorethe surveywas publishedon socialmediai in the
Polish Hoteliersgroup,which wasopenedon Facebook Polish Hoteliersis anfi o pgerno u p 0
thatbringstogetherthe broadlydefinedhotelindustry.

Thesubstantivescopeof theconductedurveyconcernedamongothers suchissuesas:

- possessing sustainablelevelopmenstrategy

- identifying the solutionsusedin thefield of sustainablelevelopment
- certificatesobtained

- useof pro-ecologicalsolutionsfor promotionalpurposes.

The surveys were conductedin April 2018. The survey questionnaireincluded
13 questiong4 openand9 closed)anda questionnairgegardingthe categoryof the facility,
the location of the facility by regionandthe functioning of the facility within hotelschain
The messageentto the respondentsinderlinedthat the surveyquestionnairevould be short
andnottakelongto complete Therespondentwerealsoassuredhatall informationobtained
duringthe surveywould be subjectto dataprotection the surveywould beanonymousndthe
resultsobtainedwould be processeh aggregatedorm.

The survey resultedin 56 responsesand so only 2.7% of the researchsample
was examined.Therefore,the obtainedresultsare purely for referencepurposesand cannot

constitutea basisfor statisticalgeneralisations.

1 No mail addressn the CentralList of Hotel Facilities:in 1* hotelsi 87;in 2* hotelsi 219,in 3* hotelsi 263,
in 4* hotelsi 41,in 5* hotelsi 8.
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From the experienceobtainedfrom the abovementionedsurvey, and such a low
numberof returnedfilled-in questionnairesit can be concludedthat examinationof hotel
facilities may involve significant difficulties. One of the argumentsexplaining such low
feedbackwas certainly the date of the survey.On the one hand, the surveywas conducted
in the peakseasorfor businesotels,whenthe occupancyate of accommodationvashigh,
dueto conference®rganisedand businesdrips carriedout by guests,and hotel staff were
preoccupiedvith variousduties.Thereforedevotingevenashortamountof timeto completing
a questionnairewhich did not involve anydirect profit, seemedor respondentto be a waste
of preciougime.Ontheotherhand thelow participationin thesurveywasalsoaffectedby the
fact thatthe messagevith the requesto fill outthe questionnairavassentnot to a particular
person(a personabccountputto themainaddres®f thehoteli afactthatmayhaveresulted

in themessag®eingsentto thewrongpersan.

Identification of solutionsin the area of sustainabledevelopmentin Polish hotels
in the context of creating a positiveimage

The survey conductedusing the CAWI methodincluded 56 Polish hotels located
in variousregions.As underlinedn themethoablogy, in orderto reachthe setobjective,hotels
representingll quality classificationg1*-5*) werechosenmasresearctentities.The structure

of thesefacilities is presentedn figure 2.

Fig. 2. Structureof the examinedacilities by the quality classification.

W * (1-star hotel)
m** (2-star hotel)

W *** (3.star hotel)
W ¥ (4-star hotel)
| FFFEF (5 star hotel)

Sourcelownresearch

3-star hotels constitutedthe largestgroup amongall surveyedfacilities i 51.8%,
followed by 4-starhotelsi 21.4%,2-starhotels-19.6%,5-starhotelsi 5.4%and1-starhotels
i 1.8%.0nly 14.3%o0f the surveyedentitiesindicatedthattheybelongedo a hotelchain.

The aim of the article wasto thoroughlydescribethe solutionsadoptedby the hotel

industryin termsof sustainablelevelopmentaswell asidentify thesesolutionsin Polishhotels
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in the contextof creatinga positivepublicimageof theentity. Theconductedesearclshowed
that 42.9% of the surveyedhotelsoperatein accordancewith the principlesof sustainable
development]12.5%do not havesuchrules,while 44.6%lack knowledgein this area.When
analysingtheresearctresults,it is worth notingthatin the caseof a largegroupof hotels,the
respondentslid notknow if anysustainablelevelopmenprincipleswereappliedin the hotel.
This lack of awarenesamongthe representativesf facilities, or lack of basicknowledge
in termsof the conceptis animportantareafor discussion.

The very narrow scopeof sustainabledevelopmensolutionsappliedin the majority

of facilitiesimpliesthelack of strategicdocumentsn thisareai figure 3.

Fig. 3. The percentagef facilities with a sustainablelevelopmenstrategy(includingeco

development)

HYes
H No
W | don't know

Sourceiownresearch

As seenin figure 3, 21.4% of the hotelssurveyeddeclaredthat they had a strategic
documentin the field of sustainabledevelopment(network strategiesresourceefficiency,
wastesortingor eco-products) with morethanhalf of themnot possessingucha plan.In the
caseof 23.2%of the facilities, the respondentsould not indicatewhethersuchstrategyhad
beendevelopd in the hotel. Among the aspectswvhich the respondentassociatedvith the
operationof the facility in a sustainablenanner(the maximumnumberof answersamounted
to 5), the mostfrequentlygivenanswemwassavingenergyandwater(89.9%of respondents)

figure4.
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Fig. 4. Aspectsassociatedavith a hoteloperatingn a sustainablenanner
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Sourcelownresearch

The five aspectsthat the respondentsmost often associatedwith the concept
of sustainabl@&evelopmenbf hotelsincluded:

- savingenergyandwater(associatethy almost90% of respondents);

- sorting andrecyclingwaste(75%);

- useof renewableenergy(57.1%);

- wasteminimisation(48.2%);

- environmentaprotection(48.2%).

The otheraspectgfigure 4) werelessoften associatedvith sustainablelevelopment,
includingbuilding a positivehotelimagebeingindicatedby only lessthan18%of respondents.
Only 17.9%o0f respondentsiseactivities,especiallyecologicalones,for marketingpurposes.
Thewaysof informing the environmentboutthe implementatiorof sustainableevelopment
aspects(including 17.9% of facilities) included: information printed in rooms about the
proceduresf changingowelsandsavingwater,organisingaconferencentitlediiConstruction
towardstheglobalchallengef acirculareconomy, informationon socialmedia,websiteand
leafletsof the facility.

The fairly low percentageof answersindicating the implementationof sustainable
developmentasksfor marketingpurposeaswell asshapinga positiveimage of afacility, may
bedependenbnwhetherits guestgayattentionto ecologicalsolutionsimplementedn ahotel
T figureb.
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Fig. 5. Opinionof respondentsn the subjectof ecofriendly solutionsin the hotel
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Sourcelownresearch

As figure 5 shows, guestspay little attention (in the opinion of the respondents)
to ecologicalsolutionsin a hotel or areindifferentto themi 42.9%of respondentedicated
the statemenfi n e i yesmarm o 82.2%of respondentshosethefi d e f y ma &noEiln o t
r e a larlswets,which may indicate a ratherlow level of ecologicaleducationof guests.
In addition,therespondentaiereaskedo assessvhetherthefactthatthe hotelusesecological
solutionswas the main reasonfor choosinga hotel by guests.The answerfi n 0 € a wasy 0
choserby 37.5%o0f respondents) d e f innoi by@2.1%,andi n e iyeéshoenr oy 26.8%.
Whereas3.6%o0f respondentgdicatedii d e f iynei shoiilsy | agdrt & e/0 .

Themostimportantsolutionsin thefield of sustainablelevelopmenindicatedoy 82.1%
of theexaminedacilities were:

- erergysaving,watersaving(e.g.photovoltaicscogeneratorwindmills, ozonisation)
- recycling,wastesorting

- environmentaprotection

- energysavingbulbs(LED bulbs)

- useof reusableroductg(including,for example cosmeticglispensers)

- solarpanels

- useof regionalproducts

- relationswith personnel.

In the caseof the vastmajority of hotels,therespondentsmentionedhe solutionsused
in thefield of sustainablelevelopmentwhile in caseof thefirst questionin the survey(does
thehoteloperatan accordancevith theprinciplesof sustainablelevelopment?34.6%of them
did not haveknowledgein this respect.This may indicateinsufficienteducationof personnk

in termsof the concept.
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The analysisof the researchresults madeit possibleto determinethat only 8.9%
of hotelshaveecao-certificatesthatconfirm the level of implementedbjectives.

Theresultsobtainedso far point out to a relatively low level of educationin termsof
sustainablelevelopmen(includingecodevelopmentpn boththe supplyanddemandsidesof
thehotelserviceamarketin Poland.Theresponden@opinionsaboutthe generallyunderstood
ecologicalexpectation®f guestamaynegativdy affecttheimplementedolutionsandtheway
they are communicatedo the public. The surveyedfacilities carry out variousactivities, but
only thosewhich havea directimpacton costs.

26.8% of respondentshink that ecologicalsolutionscarriedout by hotels definitely
affectthe procesof creatinga positivepublicimage,whereas30.4%o0f respondentanswered
Asl iagdin 8B N neiyesmam o and8.9%1 A n o & a |Alpgsibiveaspecis
thatover80% of respondentsdicatedthatin thefutureit will becoméncreasinglyimportant
to applysolutionsin thefield of sustainablelevelopmentslightly agreei 57.1%,definitely1
26.8%).

Summary and conclusions

The empirical and analytical contentpresentedn this article positively verifies the
hypothesisstatedin the introductory part, stating that the implementationof sustainable
developmenassumptiondy a hotelfacility allowsit to createa positivepublicimage(57.2%
of respondents favour).

Moreover, analysisof primary resarch, secondarymaterials,industry reports and
onlinesourcedeadto thefollowing conclusions:

1. 42.9%of respondentbadknowledgeaboutwhetherahoteloperatesn accordancavith
sustainabledevelopmentprinciples. The insufficient level of information aboutthe
conceptis indicated by the fact that 82.1% of respondentsnentionedthe applied
solutionsin open questionsbut were not fully awarethat thesesolutionsmay also
beincludedin a sustainablelevelopmenstrategy.

2. Therespondentsnost often asociatedthe conceptof sustainablelevelopmentwith:
saving energyand water (almost 90% of respondents)sorting and recycling waste
(75%), use of renewable energy (57.1%), waste minimisation (48.2%), and
environmental protection (48.2%). The use of ecobgical solutions for building
a positiveimagewasindicatedby 17.9%of respondent$ afactthatimpliesanasyet
unusedpromotionalarea.

3. Themostcommonlyusedsolutionsin thefield of sustainablelevelopmenin thehotels
surveyednclude:
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- in econamical terms:savingenergyandwater;

- in environmentalterms: use of environmentallyfriendly cleaning products,
properwastemanagement;

- in social terms: purchaseof regional products(especiallycatering),building
relationswith staff.

4. The certification of hotel facilities is not very popularin Poland,dueto significant
fragmentatiorandinconsistencyOnly 8.9%of the surveyedacilities declarechaving
acertificate.In thenearfuture,possessing certificatedemonstratin@ positiveimpact
on the environment,local community and economywill becomemore and more
desirable.

5. Thereis a needto educatenotel guestsandemployeesboutsustainablelevelopment.
Guestawarenes®f sustainablalevelopments relatively low. 28.6% of respondents
statedthatguestsdo not noticethe ecologicalsolutionsusedby the hotel, while 42.9%
of respondentsaidtheywereindifferentto thisissue.

6. Over80%of respondentsdicatedthattheimplementatiorof sustainablelevelopment
solutionswill becomemoreandmore importantin the future (slightly agreei 57.1%,
definitely yesi 26.8%).

7. Theuseof ecologicalsolutionsin ahotelis anelementuilding a positiveimage(in the
opinionof 57.2%o0f respondents).

Theoretical considerationspumerousindustry reports, forecastsand global trends
clearly indicate that the developmenbf hotel enterpriseds headingtowardssustainability.
Theattempto find acommongroundin economicsocialandenvironmentatermswill become
anessentiatonditionfrom thepointof view of therepresentativesf supplyonthehotelmarket

andthe needsandexpectation®f consumers.
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Abstract: Theissueof moderrisationof the job marketfor internationaiheedsn everycountry,eventhosewell
developedconomicallyarousesvideinterestnotonly amongpractitionersactingin thebroadlyunderstoodavorld
economy,but also among analystsand researchex. Human capital is one of the most important resources
of economiessocietiesand businessesThe main aim of this article is to show that the modernjob market
is closelyconnectedvith humancapital,it evaluatesith humancapitalandstrengthenginancial results,which
is shownin the article on the exampleof food industry businessesn Polandin the postaccessiorperiod.
The researchprocessis supportedby surveyconductedn the period from the beginningof March to the end
of May 2016 on a group of 438 businessesThe secondstageof studieswas conductedn 2018and concerned
researctinto humancapitalin the period2011-2016.0n the basisof certainindicators an evaluationwasmade
of the effectivenes®f the humancapital possessedhrougheffective of managementThe resultsof the study
confirmedthat,in theresearclperiod,therewasanincreasen therole of humancapitalin businessedealng with
the manufactureof food productsand beveragesThis capital has enabledincreasesn work quality and an
increasingability to generateprofit. In addition,in the businessestudied,therewere different levels of useof
humanresourceshroughthoseyears,which demonstratethatthe productioncapitalof food industryenterprises
wasnotalwaysfully used.

Keywords: capital,labour,evolution,food industry

JEL: E24,J24

Introduction

The modern job market, approachingthe end of the political and economic
transformationgn Poland faceda speciakind of challengeTheeconomywasexposedo new
demandsespeciallyin the periodwhenit becamea symbol of economicsuccessn Europe.
Thiskind of opinion,supportedy statisticaldatashowingtwice theamountof GDP percapita
than at the beginningof the transformation,underlinesthe developmentapossibilities of
anationaleconomysupportedy theresourcepossessed heissueof themodernjob market
is closelyconnectedvith the quality of humancapital,which is the oneof the mostimportant
resourcef everyeconomyHumancapitalmostoftendetermineshefinal level of functioning

of the economyin total. Humancapitalis also very usefulto gain a competitiveadvantage,
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so it affects companie§ market position. It is treatedas a resourcein companiesbecause
it combinescapital,labourandentrepreneurshipswell, asit is theknowledge efficiencyand
skills of a humanbeing which determinethe growth in productivity. As A. Pocztowski
underlines@ the new economyemerging, whose main determinantsare globalisation,
computerisatiorand knowledge,promptsnew developmentshat are challengesn the field
of humanresoures managementThe main amongtheminclude changesn the contentand
conditionsof work, buildinginvolvementaroundorganisationalearning,changesn traditional
managerialoles,appreciatiorof cultural diversity, maintaininga balancebetweenwork and
personalife, andpersonak i Rocztowski2003,p. 9]. Humancapital focuseson primary
valuessuchasthe knowledge,skills and qualificationsof employeesthe relationsbetween
themandtheir potentialfor developmentHumanbeingsdeveloptheir ability to work, which
is a sourceof their future income,andskilfully adaptto changesn environmenttry to solve
the problemsthey meet efficiently, and thus obtain satisfaction while businessegenerate
incomeproportionalto the quality of work performed.On the otherhand,a marketeconomy
forcesenterprisedo searchfor new sourcesof competitiveadvantagewhich canincludethe
strategicuseof intellectualcapital[Firlej 2008,pp. 85-89]. Intellectualcapitalis a vital factor
that distinguishesenterprisesn the currenteconomy whereknowledge,its relatedelements
andtheir total useinfluencetheresultsachievedby acompany[Firlej, P a | i rvizegewski
2016,pp.190-209. Owingto the propermanagemertf intellectualcapital, it maybepossible

to significantlyinfluencea companys successn implementinghe adoptedstrategies.

The role of human capital in the developmentof the food industry i theoretical
aspects

The food industry plays a numberof rolesin a marketecoromy, amongthe most
importantshouldbe listed: producton, responsiblefor producingand processingproducts;
asocialfunction,creatingobs,thedevelopmenbf productiontechniquesndimproving living
conditions a spatialfunctionthatfacilitatesthe developmenof cities,acceleratesrbanisation
processeandinfluencesall kindsof transformatiosin theenvironmentaneconomidunction,
thatis defactothe mostimportantfor entrepreneurandfulfilled by the productionof various
goodg[Firlej 2017,p. 13]. Thesocialfunctionof industrytakesthe mainrole in humancapital
developmentand this function is reflected not only in the developmentof production
technologiedut alsocontributeso theimprovemenof living standardeindis responsibldor
providing decentjobs. Especiallyin the food industry, this function is performed and
strengthenedby innovative businessactivities that are often connectedwith peoplés

gualificationsand the proper organisationof work. Carrying out this function also means
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