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Abgtract

Global climate change is expected to have severeimpactsin particular on Alpine regions
with climate dependent economies and a vulnerable environment. Usual environmental risk like
torrents floods and avalanches are supposed to increase. The current employment pattern might
be disrupted by climate change. In particular local Alpine communities and districtswill feel the
effects. An attempt is done to quantify the expected losses due to climate change on a local level.
Losses are estimated by diminished income for the winter tourist industry. As the pace of
warming is still unknown three scenarios of warming are provided. Local decision makers
should be enabled to judge the economic magnitude of the problem and to devel op counter
strategies against climate change.

Keywords: climate change, economic modelling, regional planning, natural hazards,
tourism.

Introduction

Globd dimatic change has been an ongoing research topic for more than 15 years. However,
little has been done to bring adequate avareness to decison makerson alocd leve. Impactsin Alpine
regionswill occur first on the loca leve resulting later on in over regiond problems. Usudly the loca
decison makers are not aware of how globa dimate change can affect the locd life and how to tekeit
into account at various planning processes.

Alpine regions are particularly vulnerable to the impacts of globa dimatic change both from an
economic and environmental pergpective.

Ahead of 40 years ago, mogt Alpine regions made aliving from subs stence agriculture. Nowaday's
agricultural incomeisonly asmal proportion of theincomein tourism. In Audtria8.4 % of the gross
nationd incomeis directly earned by tourism (Osterreich Werbung, 1992). In addition about 20% of



GNP areindirectly generated by tourism. Approximatdly 80% of this tourism are in mountainous aress.
Haf of the income comes from winter tourism.

Economic devel opment became aso possible due to expengve safety- constructions to reduce
typicd Alpine environmentd risks such astorrents, floods and avaanches. Dueto globd dimeate change
natural hazards could increase severdy. Additiond inddlations of safety congructions such asflood-,
torrent- and avaanche protections become necessary.  However, it is questionable if mogt of the
Alpine communitieswill be adleto afford them, because revenues from winter touriam are shrinking
with the increase of temperature.

Globd dimeate change modds harvest results on alarge grid and are not directly gpplicablein
local planning processes However, if globd dimate changeisakey issuein Alpine regions, loca
decison makers should have asmulation tool to imagine the possible consequences of dimeate change.
Our gpproach to do thiswas to condruct an interdisciplinary mode of one Ausdtrian mountainous
didrict -- the Hermagor didrict in the Eastern Alps -- and to test the sengitivity of the dimate dependent
parameters. Our am was to deveop three sub models of the same region describing the devel opment
in time over the same period (1951 to 1991) and to give long-term forecasts (2021) for each of them:

- a"population economic” sub model
- a"land use sub modd”
- a"hydrologicd" sub modd.

Our god isto find out the mgor reaions amnong these three sub modds and to condruct a
unifying mode of the region. We hope thet generd considerations concerning our mode congtruction
are us=ful for other regionsaswll.

In this paper we mainly ded with the "population-economic” sub modd of the didrict. Frst we
characterise the region of study. Second we mention other global dimate change impacts not taken into
acocount in the "population-economic”’ sub modd, mainly an expected increase of naturd hazards. Third
we introduce our "population-economic’ mode. We give some basic theoretical congderations and
as0 some ample examples of possble runs of our modd. Consaquences of globa dlimate change on
the number of population working in different sectors are then estimated. In the find section we mention
optionsfor policy discussonsthat might help loca decision makersto take gppropriate Srategies
agang possble threets of globd dimeate change.

Characterigtics of Hermagor District and Observed Climate Change

General

The Hermagor district covers 807 km? with a population of 20,000 people. Thisis about 1%
of the area of Audtriaand 0.25% of the Audtrian population. The didrict is divided into seven
communities (Ddllach, Gitschtal, Hermagor, Kirchbach, Kétschach, Lesachtdl, St Stefan). It coversthe
vdley of theriver Gail (Lesach and Gailtd), flowing west to east and the Gitschtd, north of the Gailtdl.
Thelowest point is a 450 m and the highest point is 3,200 m above sealeve. Thetimberlineisa 1850
m dtitude



Figure 1 shows the Stuation of Hermagor didtrict in Europe and its separaion into communities.

Location of Hermagor in Europe
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Origindly agriculture was the main source of income. Nowadaysit is tourism and the sarvice
sector. With 1.5 million guest- nights more than 1% of the Audtrian tourism counting 130 million guest-
nightsin 1991 arein thisarea. The grosslocd product isUS $ 234 million. The averageincomeisless
than 80% of the Audtrian average. Thereisalack of work opportunities for people with higher
education. At the same time there is ademand for seasond work. Mogt farmersin the eestern part of
the didtrict having better access to the main economic centres Villach and Klagenfurt have dso a
second job. Tourism supports the locd agriculture which in turn provides the maintenance of culturd
landscgpe, which is an important resource for mountain tourism.

The main environmenta problems are caused by the condructions of ski tracks and other
infragtructure for winter sports (mainly at the Nal¥dd skiing resort, where recently a snow making plant
was built), and congtructions of forest roads. Both activities contribute to soil eroson and de
dabilisation of the Alpine landscgpe. Aimost haf of the didtrict (47%) is covered by a productive fores.
Therefore agood naturd protection againg environmentd hazards exists. Margind agriculturd land is
afforested and contributes to a further sabilisation of the landscape againgt naturd hazards, but is at the
same time diminishing the variety of the culturd landscape. The dimination of wetlands for agriculturd
purposes was leading to alossin biologic diveraty. Air pollution and forest die-back were only
registered in the east nearest to the industridised centres. Water pollution and domestic waste problems
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arein connection with the increase of tourism and became a problem during the last decades. A sewage
trestment plant is under congtruction.

Observed climate change

In comparison to the globa increase of surface temperature which is reported to be 0.3 to 0.6 degrees
Cddusduring the last 100 years (IPCC, 1992), the rate of change in Hermagor didtrict between 1961
and 1991 was 0.9 degrees Cdsus. Thisis much higher than the globd average. However, thereis only
one continuos measurement station avallable for the whole didtrict and we could not proof the rate of
increase of the neighbouring gations,

Fgure 2. Surface temperature increase in Hermagor
(Sation Kornat, 1050m asl.)
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Source of data: Audtrian Meteorologica Service (1992)
The plain line shows the five years averaged mean temperature curve of Kornet, agtaionin 1050 m
dtitude. The dotted line explains the trend. The temperature scaeis 0.1 degree Casiust.

Litisthe only station of Hermagor district describing temperature. It should be mentioned that the last 30 years
showed a general warming tendency and that the time series are too short to proove or disproove the assumption of
climate change.



Expected consequences due to global warming for Hermagor

I mpacts on econonmy

Some mgor economic and environmenta disturbances can happen. Their magnitude will
depend on the rate of change. It might Sart with a decrease in tourist revenues in winter and additiona
codts for snow making equipment and infrastructure. Later on, additiona environmental ssfety
condructions are needed, which will demand higher invesments. During the lagt years dready some US
$ 40 million were spent on snow making equipment a Nal¥eld skiing resort, the main winter tourist
place of the didrict.

I mpacts on ecosystem

The natura vegetation in particular the high dpine protective forest is endangered. The capacity
for retaining soil moisture and soil erosion, deaning of water, or the resilience againgt pests depends on
the rate of warming. Some species can live within a rdaive broad temperature range, while others are
more sengtive to dow temperature change. Fird the variety of plants may decresse, later on dso more
robust tree- and plant species (which might have initidly an increase in area and number) might be
pushed out from their acceptable range of temperature and large scde destabilisations might become
the consequences. Particular in Hermagor, where we have a high percentage of forest and therefore a
good naturd protection which can buffer non benign environmenta impacts, dimeate change could
show more non benign impeacts then in areas with scarcer vegetation cover.

Extreme precipitation is expected to increase. Gordon (1992) anticipates atripling of extreme
precipitation events and dry periods for Europein the mid latitudes. These are conditions under which
vegetation suffers of permanert environmentad stress, leading to a decreased resilience. Smultaneoudy
extreme runoff will increase and dter the number and severity of catastrophes. Each damage will
diminish the future vulnerability of the entire ecosystem of the didrict.

There might be a serious gap between diminishing funds avallable from loca income (see next
chapter) and the increased demand in safety congtructions (see condlusons). A dilemma occurs: the
magnitude of observed damage does nat yet judtify mgor invesments into additiond safety
condructions, but a the time when damage will turn out, it could ruin the entire economy of the didtrict.
During the last 27 years (1965 to 1991) the annud damage due to catastrophic events was 21 times
lessthan US $ 1 million, 5 timesless than US $ 2 million and onetimein 1966 over US$ 7 million,
which would correspond to atoday's catastrophe of US $ 25 million damage. In comparison to the
earnings the damage was in the worgt case some 11% of the didrict income and usudly under 1%.



The population-economic sub modd of Her magor

General

We condructed a basdline loca development scenario for the " popul ation-economic” sub
modd, then rerun it with change of the key parameters affected by warming. The difference of the runs
should then quantify the relative importance of the globa dimatic change. Smilar gpproaches are
planned for the "land-use' sub modd and the "hydrologicd” sub modd.

In order to develop an interdisciplinary modd of Hermegor digtrict we have to link these more
specific sub modds (which could themselves be it into even more desegregated sub-sub modeds) and
then try to unify them to the generd modd in the fina stage. Further on we introduce some idess and
results concerning economic-population modd.

Population part

Fra we describe briefly the non-linear population regresson modd. According to the historical
data (collected in 1951, 1961, 1971, 1981) and to the generd experience from the region we usethe
fallowing curvesfor different sectors:

1) logidic curve for relative number of people working in services

2) decreasing logidtic curve for relaive number of people working in agriculture

3) exponentid function of negative quadratic function (Gaussan curve) to fit the rdative

number of people working in industry

4) linear trends for people working in business and others sectors.

The rdaive numbers (rdaive to number of inhabitantsin the didtrict) where consdered. The software
GAMS (Brooke, Kendrick, Meeraus 1988) was used for parameter estimates with the following
results (by Time we meen (Year-1951)/10+1):

People ( Agric& Forest,Year) =0.453 - 0.453/(1 + 6.582*0.475 TiNMe)
People ( Industry, Y ear) = ex(-1.34 + 0.276* Time - 0.064* Time2)
People ( Services, Year) = 0.303/(1 + 10.347+0.452Time)

People (Bus&Trans, Year) =0.062 + 0.021*Time

People ( Others, Year) = 0.166 + 0.017* Time .

In order to get estimates for the absolute numbers of people working in different sectors we haveto
multiply right hand Sdes of previous equations with the number of inhabitantsin given Time. The
following resduds for relative numbers were obtained for the years 1951 - 1981

1951 1961 1971 1981
Agric& Forests -0.002 0.006 -0.007 0.004
Industry -0.003 0.008 -0.008 0.002
Services 0.003 -0.005 0.004 0.000
Business & Transport 0.003 -0.003 -0.002 0.002
Others -0.004 0.009 -0.008 0.002



For the purpose of this paper we used only the data concerning the whole digtrict Hermagor. In
fact, there are Sgnificant differences between smdler palitica units of the digtrict communities. Thiswas
proven usng ANOVA (Andyss of Vaiance) which is explained shortly in APPENDIX. Hencethe
drategy derived here for the "globd scale€' of Hermagor didtrict can be done separately for "locd
scdé'’, i.e communities. This can bring different results for different communities. From the "globd™
point of view our results are, however, vdid. Since the data for 1991 will not be available until Oct.
1993, we had to give forecags for this year indead of usang the red data

Joining population and economy

In this paragrgph we introduce a determinigtic dynamic linear mode which we use for the description
of the economica and demographic behaviour of our region. We use the following notation:
GLP t- vector, whosei-th co-ordinaeis avaue of GLP (Grossloca product - i.e. Gross nationd
product produced in Hermagor district) produced in thei- th sector at time't, iU{ Agriculture, Industry,
Sarvices, Busness, Others}.
INC t - vector of average incomes per capitaa timet. i-th co-ordinate is rdated to the i-th sector
again.
POP L vector of number of inhabitants a time't dependent on thei-th sector.
pt. Suare matrix (5x5 inour case). Theij dement of thismatrix isthe fraction of GNPtj whichgetan
average person in thei-th sector.
Z - square matrix (5x5 in our case again). Theij dement of this matrix is the amount of US $
produced by aman in the j-th sector which will be evaluated asthe part of GLPY;.
Q! - sguare matrix. On theij position there is the amount of US $ produced by aman from thej-th
sector which will become red income of an average man in the sector .

The dements of defined meatrices and vectors we will denote by smdll itaics with sub indices
eg. ptij denates the dement in thei-th row and j-th column of the matrix P t
Under this notation we suppose the following dynamicsin economy.
ztpopt=GLP!
PlGLPt=INCt (1)
POP ttl=¢cINCT,

where ¢ is some congtant. Here the linear relation between POP 71 and INC t can be considered
dncethetime difference in our caseisten years If the time difference would be smdler then more
generd relaion should be taken into account. Generdly, achange of POP reflects changesin INC.
Thereflection isdmogt zero on the beginning becoming linear after sometime. A continuous case
would need more degp condderations which are not of our main interest now. Inthe modd (1) the
dements of matricesZ t and P t are of main importance. In fact, our model supposes aclosed system
with respect to income and output. If we would relate this mode to geogragphically more complex
aress, the matrices would become more dimengona métrices, etc. The structure of the matrices
reflects generd relations between different sectors of the studied region. ESimation of dements of these
meatricesis of course the maor task. It depends on the deta avallable and on our experience with the
region. Locd policy scenarios can be very subgantia for the structure of these matrices. In the next
paragraph we give asmdl example how thismodd can be used for estimating the change of the
population development under globa dimate change. We will show how to meesure this change having
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only very smdl information about the region a our disposal. We will assume the very specid dructure
of the modd matrices, which isnot truein red life. However, our results can give rough esimates of a
behaviour of thelocal economy in the region.

Smple example of use of previous model - Estimate of effect of global climate change

According to values from Jeglitsch (OROK 1989), taking AS 10 as exchangerate for US$ 1
we esimate GLP for Hermagor didrict in 1991 as US $ 234 millions . Further on we suppose
according to sandard economic development during last years annua increase of Gross Loca Product
about GLP=0.01.

Teking globd warming into account we mus estimete the change of income for theregion. In
this paper we consider only economic changes so we do not dedl with possible consequences for land
use or hydrology, etc. According to the daily temperature data ance 1961 (Fig. 2: dation Kornat -
1050 m high) we found gatigticaly sgnificant incresse of temperaturein the Hermagor didrict. This
increase is 0.00007 Celsius degrees per day (sandard deviation of this estimate is 0.00001 degreg).
Thisgives annud change of temperature of 0.0255. However, asit iswel known that doubling of CO2
will cause warming about 3 Celsus degrees. In this paper we therefor give forecads till 2021 under
three different Stuations. Under optimidtic scenario that globa warming will remain on the same levd as
during last 40 years (for Hermagor didtrict anortlinear trend in warming was not proven saigticaly)
we get 0.75 degrees warming in. Under the pessmigtic scenario (doubling of CO2) we get 3 degrees
warming and under middle scenario we consder here 1.5 degree change of temperature for 2021. For
our modd the mgjor effects of temperature change concern tourism. Thisis caused by change of snow
level due to an increase of the frodtline.

Table 1. Average number of dayswith mean under 0° C from 1851 to 1950

Altitude 100year mean | 0.75 degree 1.5 degree 3 degrees
from Eagern increase increase increase
Alps

400 77 68 60 27

600 90 84 77 60

800 101 95 90 77

1000 110 106 101 90

1200 120 115 110 101

1400 130 125 120 110

1600 144 137 130 120

1800 163 155 144 130

2000 178 170 163 144

Source: Aulitzky (1985) concerning the annua mean temperature vaue in the Eastern Alpsfor 1851-
1950 and WMO\UNERP (IPCC 1990) for the expected increase of the frogtline.

From thistable we get the average change of winter tourigts nights as the average of differences
between firg and other columns. Hence we get for optimistic scenario 7.5 days difference, 14.7 days
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for middle and 31.8 days for double COp scenario. We take average length of season as the number of
days with mean under O a the 800m dtitude. Different definitions may be taken here according to the
informetion from the didtrict or community - related variable we denote by LES (Length of Season).
Under our definition we get shortened length of season under optimistic scenario about 7%, 15% in the
case of middle scenario and findly 31% under pessmigtic scenario. Income per 1 winter tourist night
we assumeto be US $ 70 and we have 530,000 of winter tourist nightsin the digtrict. Hencethe
income from winter tourism can be estimated as US $ 37,200,000 which will be shortened according
to the mentioned proportions to US $ 34,503,000, US $ 31,535,000 or US $ 25,599,000
respectively.

We use this previous information for our mode computations. Since we don't have too much
detailed information at our disposa we have to assume specid dructure of our matrices. In our
simplification we assume thet our economica sectors behave independently. That means dl matrices Z t

andPt we suppose to be diagond. We congder the following vaues

C[1
pop';’
Ztii ZCIZ ,i=1...5

ptii: i=1..,5

where ctl,z are omered condants It's easy to interpret these vaues as that GLP in some economic
sector islinearly dependent on number of people working in the sector (first equation of (1)) and
income of an average person in the i-th sector is some part of GLP produced in this sector whichis
proportiond to 1/POP;. Now we take our estimates of population in different sectors gained from non
linear regresson andyss These vauestaken a timet+ 1 we use to estimate GLP t through the

equations (1). This backward procedure help usto extrapolate GLP Ufor the years 1991, 2001, 2011.
Now we subtract the estimate |osses of GLP in services according to the consderationsin the
beginning of this paragraph. These are our new data and the equations (1) must be recomputed now in
the forward direction. We use FAMULUS system for our computations. Its language is very dosed to
Pascd and it has nice possihilities of graphics and graphs exports. This program predicts number of
inhabitants working in different sectors in the three following decades under three scenarios as was
described above. The results are drawn on fifteen pictures. The picturesin one column correspond to
five given economicd sectors under one scenario. We give these pictures below. By solid linewe
denote the fit of population in different sectorsin the past (till 1981). By --- we denote the Stuation
without globd dlimate change and by - -.- we denote the Stuation under the globd dlimate change.



Figure 3 Forecads for people living from agriculture under optimistic, middle and pessmistic warming
scenario in 2021
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Figure 4: Forecads for people living from industry under optimistic, middle and pessmigtic warming
scenario in 2021
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Figure 5. Forecadgs for people living from service (mainly tourism) under optimigtic, middle and
pessmigic warming scenario in 2021
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Figure 6. Forecagts of people living from trade under optimistic, midadle and pessmistic warming scenario
in 2021
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Figure 7: Forecagts of people living from "others' (induding unemployment) under optimistic, middle and
pessmistic warming scenario in 2021
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Source of datain Fig. 3to 7: Audtrian Nationd Statistical Office. Forecasts FAMULUS Software.

Poss ble consequences are dear from the pictures. However, we mugt be careful in our consderaions
specidly due to the rlations between different sectors. Taking more detailed data or possibly the local
politicians expertise we can condruct modd matricesin more detail and hence our results would be more
reliable and not too rough.

Conclusonsand Poalicy Discussion

Changes in the Employment Structure of Population

As Hermagor didrict is highly dependent on winter tourism dimete change will have an impect on
the employment structure. According our caculation tourism and service sector will experience a decrease
of the current trend, while more people might be forced to be dependent on agriculture due to decreased
job opportunities e sewhere. In addition dso unemployment (included in "Others’ sector) might risein
Hermagor.

Local strategies against climate change: mitigation or adaptation

1



Having congderably lossesin mind local politicians should be motivated to think about possible
countermeasures. There are two main options: to mitigate the production of greenhouse gases, the widdy
Identified source of globa warming or to adapt to modified environment conditions. Both of the Strategies
impair consderable uncertainties and the numbers given reflect the present Situation and not necessarily
future conditions

a) Strategies to counter emissons of greenhouse gases

Taking the Audrian average carbon emissons of 2t C per person and assuming an equd
digtribution of every person, Hermagor emits 40,000t C . If a currently often discussed carbon tax would
be introduced, some US $ 170 should have to be paid for one ton of emitted C in a OECD country
(Messner S, Strubegger M. 1991). Some US $ 6,800,000 or 3% of the GLP should be paid. Another
option currently under discussion is emission trading between countries with high cogts to mitigete carbon
emissons like Audtriaand countries with comparatively low cogtsif both countries agree. This could
decrease the cost of mitigating COp production to less than 1% of the GLP.

b) Strategies to adgpt to modified environment

Asthe number of extreme events (days with extreme precipitation and days with droughts) is
expected to increase, the current safety measures are not supposed to be sufficient in the future.
Approximate estimates give us an area of 400 ha or 0.5% of the totd area additiondly needed for safety
congtructions and a price of US $ 600,000 to over built one hectare. Thisyidds that some 240 million
US $ arerequired for this purpose or some 5% of GLP for 20 years. This option does not redly seem
practicableif the annua damageisin average lessthan 1% of the GLP. However, in the long run average
annua damages of up to 10% of GLP can not be excduded and this option might become rediidtic a a
more severe Sage of warming.

¢) Policy Recommendation at Current Stuation

According to the magnitude of losses due to our presented calculaions, the modified income of
the Hermagor digtrict would not justify compensation payments for greenhousegasemissonswithin
Audtria. Also astronger increase of safety congtructions due globa climate change does not seem
aopropriate yet. The option most desirable and codt efficient is the investment into mitigation Strategies
outsde of Audtria. This option assumes an informed public who is ready to undertake measures agang
climate change & an early stage. Therefore it ssems desirableif locd decison makers will get more
involved into the ongoing dimate change discusson and dart to play an activerole.
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APPENDI X - ANOVA reaultsfor population sudy

In this paragraph we give a description of how population behavesin different communities of the
Hermagor region. The question of the mgor importance is now whether there are Sgnificant differencesin
between different communities. If there are any then the economica modd given in equaions (1) should
be taken for dl the communitiesjointly but the relations between communities would have to be
consarved. This means that instead of two dimensona metrices we should use three dimensond one
which will preserve the substantid economic sructure of the whole region. More detaled data are then
needed to sudy the possible development of the whole region in the generd globa context.

Haure 8: Differences of development in five economic sectors in the communities of Hermagor didrict.
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The pogitive correaion between time and number of people working in "Sarvices', "Business &
Trangport”, and dso "Others' sector can be observed. On the other hand negative corrdetion is quite
clear between time and people working in "Agriculture’. An umbrelatype dependency of people working
in"Indugtry" ontimeisdso obvious It is dear from the pictures aso that the time dependencies of
numbers of people working in some specific sector are dmogt the same for al the communities. The
sgnificance of different factors in the population-economic sub modd can be sudied using three way
ANOVA (ANdyss Of VAriance). The brief description of the modd isto be given now. The generd
structure can be expressed as

Y=a+b+c+d+e+f+g+noise

where

Y - number of people working in some economica sector

a - common effect (for dl times, communities, economica sectors)

b - effect of economical sector

C - dfect of time

d - efect of community

e - common effect (interactions) of time and economical sector

f - common effect (interactions) of economical sector and community
g - common effect (interactions) of time and community.

The numericd results of ANOVA andyss can be found in the following table.

ANALYSISOFVARIANCE TABLE 1- ALL FACTORS
factor F-raio Prob.>F
d (community) 153.96 0
c (time) 0.21 0.8909
g (time & community) 0.08 1
b (economica 81.95 0
sector)
f (sector & 8.29 0
community)
e (sector & time) 11.91 0

After thisfird ANOVA andysswe exdude sequentidly the most Sgnificant factors getting the
find concluson. It was proved that effect of time and common effect of time and community are redly
datidicaly non sgnificant for the givenmodd. This meansthat time effects can be sudied only in
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common with effects of the economic sectors. The non significance of thetime & community effect was
dready mentioned. For any sector it explains the dmost same functiona dependency of people working
in the sector on the time independently on the region (see pictures 1,2,3,4,5). Before imposing the non
linear regresson we used regression linear in parameters which on the other hand enabled usto use
gandard backward eimination technique to throw out the zero valued parameters. Dueto the lack of
place we mention only results here without technica details (these details can be found in Bralling (1993).

1) There are the overal decreasng tendenciesin numbers of people working in agriculture in time.
The decrease is compensated by the increase of relative number of people working in services and
busness. In industry there was the strong increase of rdative number of people working inftill the
seventies. After that there gppeared a dight decrease. The trendsin the time were proved daidicaly to
be linear in time, exduding the development of people working in industry and sarvices. In thesetwo
economica sectors the quadratic term was sgnificantly non zero. Moreover, the andlyss of the resduas
of our modd showed that athough there was argpid increase of the percentage of people working in
sarvices. Nowadays there is a moderate caming down of this trend. From thisfollows that ingtead of a
quedratic curve for fitting the time devel opment the logistic one could be used. Thiswill give more precise
forecagts Also in agriculture the decreasing logigtic curve would provide better results

2) Thereisggnificant pogdtive difference in rdaive numbers of people working in "Busness &
Trangport”" between the Hermagor community and other communities exduding St. Lorentzen community.
This can be explained easlly snhce Hermagor isalocd capitd of the region. Moreover thereisadso
positive difference concerning the people working in the " Services' between Hermagor and other
communities excluding the Kétschach- Mauthen community. From other sgnificant differencesthereisa
larger rdative number of people working in "Agricultureé’ in Lesachtal and Kirchbach comparing with other
communities. Ddlach and Gitschta have the same gructure of percentage of people working in different
economica sectors.

The previous mentioned facts can be used for congtructing matrices in agenera economic model
according to (1). These facts proved that separate Sudies of local communities can be sgnificantly
different.
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