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Abst r act

The building and construction industry is a significant driver of both
econom ¢ growth and | and use change in Greece. Gven the inportance of
the sector, a reliable and consistent pool of evidence on the
evolution and state of regional building activity trends within the
broader context of the country can contribute considerably to the
i nprovenent of strategic policy design and inplenentation. The spati al
di nension of building activity variance is very inportant because it
is possible to better understand the principal dynamc of both the
i ncreased spatial dependency and the increased regional divergence.
This enpirical research investigates the spatial differences in
variations of building activity for the whole country. The unit of
analysis is at the prefectural level (NUT IIl) and the key building
variation drivers relates to anple social, economc, infrastructure
and institutional forces. Data on building activity variations cover
the period from 1990 to 2000 and the enployed statistical procedure
for the analysis is nmultinom al | ogistic regression. Logistic
regression treats the distribution in a probabilistic manner, and
expresses each dinension of the issue under investigation in ternms of
probability. The results indicate that that the size of variance is
highly influenced by the size of economic activity, fluctuations in
the tourism sector, the level of regional ©prosperity and the
devel opnental incentives provided by the state.

Keywor ds: Building activity, Regi onal devel opnent, I ncentives,
Variance, Multinom al |ogistic regression.
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| nt roducti on

The building and housing sector is an inmportant contributor to the
devel opnent of the national econonmy as well as the regional econom es
in Greece. The actual nmean contribution of the sector for the past 5
years to the gross donestic of the country was around 10 percent
whereas at the regional level the contribution ranged considerably
between the prefectures (for exanple 5% in the prefecture of Arkadia,
and Drama, 16% in the prefecture of Viotia). The sector is also a
maj or driver of land use change and therefore its role in achieving
| ong-term sustai nabl e devel opnment patterns is great. Due to the fact
that the building industry produces lasting assets that remain in good
and usable condition for a long period of time, the industry products
are perceived as a form of investnment. This form of investnment is
diverse and conprises several types of residential buildings such as
houses and bocks of apartnments as well as special types of non
residential buildings like industrial units, shops and offices and all
sorts of public buildings.

M BES Transactions, Vol 2, |ssue 1, Autumm 2008 115


mailto:spolyzos@prd.uth.gr
mailto:dminetos@prd.uth.gr

Pol yzos- M netos, 115-130

In ternms of enployment, the sector contributes to the national econony
with 350.000 jobs i nvol vi ng sever al bui | di ng pr of essi onal s,
technicians, property nmanagers and naterial suppliers. Building
activity levels have a direct effect on regional prosperity |evel,
consuners spending |evel and enpl oynent opportunities. During the past
few decades the national econony has grown relatively quickly along
with the building activity sector. However, there is evidence that
building activity is nmore changeable than the rest of the econony
tending to vary often or widely in space and tine. Spatial variations
in building activity as the regional econom es experience periods of
econom c grow h and decline are great even within a particular region
from year to year. This instability in building patterns puts
significant pressure on certain aspects of the regional economes and
rai ses a nunber of questions. Falling, stagnant or highly fluctuated
building activity patterns revile a poorly performng sector that can
be a significant obstacle in inproving regional developrent |[evels.
Because the condition associated with poor performance nakes it
difficult to make progress or to achieve certain quality objectives,
it is inportant to wunderstand the underlying cause of building
activity variance.

A reliable and consistent pool of evidence on the evolution and state
of regional building activity trends within the broader context of the
country can contribute considerably to the inprovenent of strategic
policy design and inplenmentation. This is inportant if we bear in mnd
that present urban land use patterns are the outcome of multiple
soci oecononi ¢ spati al processes that, some times, have caused
irreversible damage to land and water ecosystens. The concern about
the adverse consequences of building activity is rising. Mst of the
i npacts are well-docunented in the literature addressing the processes
such as informal housing and urban sprawl and the associ ated danages
to the environment. Biodiversity treats, forest land reduction, |and

erosion, aquifer and surface water wutilisation, loss of heritage
agricultural |andscapes (Boatnman et al., 1999; Tilman et al., 2001;
Rahman, 2005; Butler et al., 2007) are only a few Certain European

Union (EU) policies as well as initiatives at the national |evel have
tried to influence the direction of developnents in the rural areas.

G ven these considerations, the paper is organized into five nmain
sections. Following the introduction, section 2 describes the spatial
di nension and the characteristics of building activity in Geece. The
study area with regards to the spatial unit of analysis is also
present ed. Section 3 provides a thorough description of the
explanatory variables, which are used in the enpirical nodel. The

fourth section presents and evaluates the nmultinomal logistic
regression methodology enployed in the enpirical analysis, describes
the available data as well as the spatial configuration of the

variance of building activity across the Geek prefectures. It also
attenpts to interpret the paraneters estimates yielded by the analysis.
The focus here is on approaching the underlying causes of variance
during the study period. The paper ends by commenting on the wi de
i mplications of the phenomenon.

Expl ai ning regional differences in building activity
vari ance

Understanding volatility in the building and construction sector can
provide useful insights regarding the behavior of regional real estate
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markets and of the trajectories of change of regional |and use system
The spatial dinmension of building activity variance is very inportant
because it is possible to better understand the principal dynamc of
both the increased spatial dependency and the increased regiona
di vergence. Econom c underperfornmance of sonme region in relation to
sone other is an indicator of the effectiveness of the applied
regi onal policy.

Housing and building activity levels are significant wthin the
econony, with a direct effect on the consuner price index and interest
rates. Building and housing patterns also influence directly or
indirectly the environment through various paths. Conplex processes
such as urban sprawl, nmaterial consunption and public infrastructure
requi renents alter the natural environnent as well as the regional
econom es creating a new environment for societies. The way in which
the building and construction sector is connected to econom c, natural
and social environment haw attracted nuch attention wthin the
scientific community. The debate over the role of building investnent
in economic growmh and other aspects of the regional environment has
been theorised in several studies drawing on certain concepts of
endogenous growt h theory and economi c cycl es perspective. According to
endogenous growh theory firns opt to maximze profits. In this
process the production of new technol ogies and human capital are very
important Constant return to scale production function can generate
growth in the building activity sector. Policy measures can have an
i mpact on the long-run growth rate of the building sector. Therefore,
subdi vi des on devel opnent can increase the growmh rate of the building
sector influencing the overall level of the activity. According to the
theory, additional factors such as new technol ogi es and human capital
can influence significantly the stability in the building and
construction sector.

Wth the relative stability of the building and construction sector
deal s the concept of real estate nmarket cycles. Long or short cycles
in building activity are associated with an array of factors such as
supply of and demand for new buildings, urban developnent rates,
structural changes in the econony, popul ation dynamcs and
t echnol ogi cal advances. In a typical cycle, a |ow devel opnent period
is followed by an increase in business activity as well as expansion.
At this point, the available supply of property in not sufficient to
neet denmand. As the demand increases the restricted supply influences
rents and capital values. In turns, this increases the profitability
of the building sector and generates the necessary conditions for
increasing investnments in new constructions. However, there is a lag
bet ween econoni c devel opnment and buil ding boom because the buildings
usually require long tine for conpletion. As the econony noves to the
stage of recession, the supply of new buildings is high causing a
decrease in rents affecting the profitability of the sector.
Eventual |y, decreasing profitability lowers the pace of building
activity. The cyclical process described above can be influenced by
several factors in its stage. These factor may be economic, social
denographic or of a conplex nature. The influences generated can
affect differently the regional econonmies and give raise to diverse
spatial patterns.

The conceptual framework in figure 2 provides an overview of the
process of building activity variance. W identify three generic
categories of influential forces, which could have an inportant effect
in shaping the observed patterns of patterns in building activity. In

M BES Transactions, Vol 2, |ssue 1, Autumm 2008 117



Pol yzos- M netos, 115-130

particular, the three generic categories are: (a) the local resources,
(b) denbgraphy and (c) the regional economc environment. Certain
conbi nati ons of these subgroups of factors can exercise significant
effects on the stability of building activity. As local resources we

consi der i mport ant aspects and characteristic of the local
envi ronnental such as coastal proximty, sandy beaches |ength, special
protection ar eas and wildlife reserves. Soci o- denogr aphi ¢

characteristics are related to people’s novenents, educational |evel
and preferences on where to live and work (e.g. in urban or ex-urban
areas. Finally, the regional econonmic environment as it is shaped by
the State spatial policies; prosperity level and sector structure of
the regional econony may be influence the performance and strength of

the building sector. Following, we specify in nobre detail the
underlying factors of building activity variance and construct an
enpirical nodel in order to evaluate their influence on the

performance of the sector.

[ I NSERT FI GURE 1 ABOUT HERE]

The driving factors of regional differences in building
activity variance

Study area

Greece covers a total area of 131.957,4 knf. The mainland part of the
country marks the end of the Bal kan Peni nsul a whereas the insular part

(about 3.000 both habited and inhabited islands situated in the Aegean
Sea as well as the lonian Sea) borders with Asia and Africa continents.
Coastline stretches for approximately 15,021 kiloneters. According to
the National Statistics Services of Geece (NSSG 2001b) the country’s
popul ation is approximately 10.9 mllion people with 72.8% staying in
urban areas and the remaining 27.2% being rural population. In
nount ai nous areas lives 9.2% of the population, whereas in sem -

mount ai nous and urban areas the figures are 21,8% and 69.0%
respectively. Finally, agriculture and pastoral uses cover 49.5% of

country’s surface, forests, shrub and bare land cover 47.2% inland
water 1.3% and urban and other artificial surfaces cover 2.0% (NSSG

2001b).

Geonor phol ogi cal |y speaking, nost of the maminland territory consists
of mountains. Just a few major agricultural plains exist the |argest
of which is placed in central Greece in the adm nistrative boundaries
of the Thessaly region. The country consists of 13 adnmnistrative
regions, which are further subdivided into 51 prefectures (Fig.3). The
51 prefectures are also subdivided into 1,035 nunicipalities and
conmuni ti es.

Met hodol ogy

The spatial phenonenon of the observed differences in building
activity variance can be described by a categorical variable that
assigns spatial units to a limted nunber of categories in relation to
the magnitude of variance. In this way, we can reduce the dinensions
of the issue under investigation and sustain only the major trends in
variance. Considering the mgjors dinmensions of the phenonenon in the
analysis is useful for better understanding spatial dissimlarities.
Reducing or filtering out such phenonena results in sone practical
di mensions that are less sensitive to nunerical or data collection
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noi se. For the purpose of the present analysis, we enploy a nultiple
logistic regression nodel wth four dinmensions of the building
activity variance issue.

Logi stic regression treats the distribution in a probabilistic manner,
and expresses each dinension of the issue under investigation in terns
of probability. Logistic regression is part of a category of
statistical nodels called generalized |inear nodels. The multinom al
| ogistic regression technique is an extension of the binomal l|logistic
nodel to the cases where the response variable has nore than two
categories (Norusis, 2005a) (e.g., low variance, medium variance, high
variance etc). In this case, the response variable of interest
exhibits a nultinomal distribution and not a binomal as in a sinple
logistic nodel. This type of regression does not assume that the
rel ati onships between the explanatory variables and the dependent
variable are linear. Furthernore, it does not assune that the response
variable and the error terns are distributed normally. In our nodel we
set the «very high variance» category as the reference category and we
formthree non-redundant logits. Using the general formula of logistic
regression (eqns 1 and 2) we construct logit A (egn 3), logit B (egn
4) and logit C (eqn 5):

prob(Y = j) =exp(ay; + by X; +...+ by X,) a expla+by X, +..+ byX.) (1)
i=1

InMa—a +by X, +b, X, +..+b_X_ +e
@prOb( j- category) g (2)

Wer e,

probgi. = The likelihood the dependent variable being in the i
cat egory) category, i=1,.mthe nunber of categories.

prob;. = The likelihood the dependent variable being in the j
category) category (the baseline category).

= The explanatory variables 1,.n, enployed by the
enpi ri cal nodel .
o) = The intercept for logit i.
Bni = The regression coefficients of the n variables for

logit i.
The residuals for logit i.

&

In the case of observed differences in building activity variance the
logits which we create have the follow ng form

7

LOGIT _ Ing prob (Low ® s ?) E
gprob (Very _high ® s %)

3
= by + by X, + by, X, + o b X, e, ¥
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7 - 2
LOGIT _B :mg prob (Medmn_1 ® s )2
gprob (Very _high ® s )

[t ex Y el

(4)

7 . 2 AY
LOGIT _C=Ing— P Hgh ®s7) &
gprob (Very _high ® s °)

(5)
:bOC +blCXl+b2CX2+"'+anXN +eiC

Logit A shows the log of the odds of the probability that a prefecture
is in the «low building activity variance» category than in the very
hi gh category, Logit B depicts the log of the odds of the probability
of being in the «medium building activity variance» category conpared
to the very high variance category and finally, Logit C shows the |og
of the odds of the probability that a prefecture is in the «high
buil ding activity variance» category than in the very high category.

The dependent vari abl e

Data for estimating the regional variances in building activity were
derived fromthe National Statistical Service of Geece. The val ues of
the |atent dependent variable represent the variance (o in building
activity for the period from 1990 to 2000 in each prefecture (NUTS I

| evel). These original values of variances were transfornmed in order
to construct broad variance categories of building activity and
subsequently to investigate the relative performance of the building
sector against a diverse group of continues and categorical variables
whi ch we considered as the major driving factors of building activity
fluctuations. Hence, the prefectures were classified into 4 categories
according to the magnitude of variance that they presented during the
study period. The categories were:

Category 1: Prefectures with low variance in building activity
(0<6%<0, 79)

Category 2: Prefectures with nmedium variance in building activity
(0, 80<05°<2, 00)

Category 3: Prefectures with high variance in building activity
(2, 01<5°<5, 00)

Category 4. Prefectures with very high variance in building activity
(5,01<0?

The construction of the categories was based on the distribution of
the values of the continue dependent variable as well as sone
statistical characteristics such as skewness and kirtosis. Figure 2
presents the histogram boxplot and stemand-leaf plot of the
dependent variable. As we can the distribution of the values does not
follows the normal distribution. There is a very long tail to the
right with several outliers and extreme values. There are also many
cases with low values of variance driving the nedian, which is a
neasure of centrality, (see boxplot) to the left.
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[ NSERT FI GURE 2 ABOUT HERE]

The patterns and spatial distribution of variance neasures are shown
in figure 3. As we can observe, there are distinctive spatia
differentiati ons anongst the units of analysis.

[ I NSERT FI GURE 3 ABOUT HERE]

W can see that a great nunmber of insular and coastal prefectures
present high or very high fluctuations in their building activity
during the study period. This observed spatial distribution of
variance raises a nunber of issues relevant to the regional econonies.
It generates high wunenploynment rates and enploynent instability
(Stretton, 1981) during certain periods. The wunstable nature of
enpl oynent has several direct and indirect effects on the stability of

the regional economes itself. It considerably affects the prices in
the real estate market, sonetines leading to phenonmena of |and
specul ation. Regional inconme distribution, interest rates and other

aspects of the local econonmies night be affected to sone degree
i mpacting productivity as well as regional economc performance as a
whole. Considering the inportance of building and construction
activity sector, any future revision of the housing policy may need to
address these issues.

| ndependent vari abl es and research hypot heses

In this section we present the predictor variables of the enpirical
nodel as well as the research hypotheses assigned to each variable. In
total, we consider nine explanatory variables related to economc

social as well as environnental regional characteristics.

Size of Urban Popul ation: The urban popul ation variable represents
the size of urban population in each prefecture for the year 2001.
Data conme fromthe NSSG (NSSG 2001a). The size of urban popul ation
is a nmeasure of urbanisation. The relationship between the size of
urban population and building activity is a conplex one. Bearing in
m nd the concept of cycles in real estate markets, we try to find
out whether the prefectures with large urban concentrations are
associated with nore stable patterns of building activity.

Length of Coastline: The total Ilength of coastline in each
prefecture indicates the existence of suitable areas in each
prefecture for situating vacation and holiday houses as well as
tourism infrastructure. W assunme that this factor depicts better
the potential in each prefecture for tourism developnent. The
exi stence of extensive scenic coastal locations is a factor of
attraction for tourism investment because of the econom c benefits
traditionally associated with tourism Data for this variable cone
fromthe NSSG (2004). W

The prosperity level of residents in each prefecture. W investigate
whet her or not there is a positive influence of the prosperity |evel
on the wvariance of building activity. Prosperity level is an
i ndicator of the level of economc devel opnent in each prefecture

Therefore, we assune that it also depicts the capability of the
| ocal econony in the construction sector. The prosperity indicator
has been estimated by wusing the official data for the Geek
prefectures by FEurostat concerning the contribution of each
prefecture to the GNP of Greece and to GNP per capita in € as well
as in Purchasing Power Standards (PPS). Due to the fact that the per
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capita GNP cannot give a safe estimation of the prosperity in the

NUT Il & Il levels, they have also been incorporated into the
vari abl e additional financial and devel opnent i ndicators concerning
the levels of consunption and civil infrastructure in the

prefectures. The data concerning this variable come from a previous
study by Petrakos and Pol yzos (2005).

Size of agricultural sector: This variable represents the share of
the agricultural sector to the gross donestic (GDP) of each
prefecture for the period of 1990 to 2000. The ratio is calculated
by using the follow ng fornul a:

MeanGDP i agr 6
TotalGDP i (6)
wher e,
MeanGDP; .y =is the mean GDP in agriculture for the years
1990 to 2000 in the prefecture i
Tot al GDP ; =is the nean total GDP for the years 1990 to 2000

in the prefecture i

Data for this variable cone from the NSSG W expect that the
growth of gross donestic product in agricultural sector decreases
the likelihood of agricultural |and being abandoned.

Tot al Popul ati on: Increasing | ocal popul ati ons create new
requi renents for housing and therefore have an influence on both
housing and construction activity in each prefecture. For the
purpose of the present research the statistical data regarding
popul ati on changes in each prefecture for the study period derive
fromthe NSSG (NSSG 2004).

The variance of the nights spent by foreigner tourists for the
period 1990-2000: This is a variable that represents the effect of
tourist demand in the nagnitude of building activity. Large
fluctuations of tourismdemand may affect building activity at |east
in the regions that their econony is tourismorientated. Data for
this variable come fromthe NSSG (NSSG 2002).

Informal Housing Activity: Recently, the informal housing phenonenon
has attracted much attention and has also been approached through
the concept of “Syndrones of d obal Change”. It is considered as a
nmaj or proximate cause of |and use change and has been naned as the
“Favela Syndrone”. However, “Favela Syndrome” refers mainly to
uncontrol l ed and unsustai nabl e urbani zation processes in devel oping
countries. Informal settlements in Geece form a conplex issue.
These groups of housing units are associated with a diverse
popul ation of a wide variety of social and econom c backgrounds. The
phenonmenon is taking up large areas of both margi nal and productive
agricultural land as well as forest |and. Spatially speaking, we
expect that if there is an association between variance of building
activity and informal housing activity will be negative because of
the antagonism for land between the two processes. Data for this
variable cone from the relevant annual building activity tables
publ i shed by NSSG (2005).

Si ze of |egal housing per capita 1990-2000: Legal housing per capita
is a nmeasure of the housing activity in each prefecture. By
enploying this variable we want to investigate whether the variance
in building activity has an anal ogous relationship with the size of
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the activity or they are uncorrelated. The data for this variable
are taken by the NSSG (2005).

Devel opnental |ncentives or Mtives (M)

In a lot of developed and nost developing countries, economc
activities are allured to locate or nobve by governnent regional
policy through subsidies. In fact, this is a long pursued strategy
for reducing regional inequalities and for enhancing enploynent
opportunities and income (Begg and MDowal, 1986; Mdore et al.
1991; Filippaios and Kottaridi, 2004; Lanbrecht and Pirnay, 2005;
Bertolini and G ovannetti, 2006). This type of financial assistance
usual ly varies in geographical space and includes |ow interest |oans
for qualifying firms, subsidies to a business for capital investnent
project, tax abatenents, grants, procurement and export assistance.
Regi onal devel opnent incentives that were provided by the G eek
state during the study period formed 5 geographical categories.
These were zones A, B, C, D and Thrace. Through zones A to D the
percent age of subsidy escalated from 0% to 55% of the total cost of
each particular project. Zone D had very strong incentives, while
Thrace was a special zone with higher incentives than even Zone D.
As far as the relevant regional incentive legislation is concerned,
the subsidies were given under the provisions of Act 1892/1990 as
the Act 2234/1994 |ater anended it. For the purpose of the present
study we have classified the Geek prefectures into four categories
according to the percentage of subsidy to private investnents that
the aforenentioned act provided. These categories are: (1) Low, (2)
Medi um (3) High and (4) Very incentives zones.

Resul ts and di scussion

Model fitting information

Table 1 is a summary presentation of the ordinal dependent variable
coding schene as well as the categorical independent variable
depi cting the nmagnitude of developnental |law incentives. In table 2 we
present the nodel fitting infornmation

[ NSERT TABLE 1 ABOUT HERE]

The Likelihood-Ratio tests the hypothesis that all coefficients in the
| ogi stic nodel are 0. Because the observed significance |evel is snal

(0.0003), the null hypot hesis that all coefficients for the
i ndependent variables are 0 can be rejected. Therefore, we can
conclude that the final nodel is significantly better than the

intercept-only nodel. The null hypothesis that the nodel adequately
fits the data can be exami ned by the Pearson and Devi ance tests in the
Goodness-of -Fit table 3. However, because of the large nunber of
covariant in the nodel, there are a lot of cells in the cross-
tabul ati on have zero frequencies. Therefore, we cannot relay on these
tests.

[ I NSERT TABLE 2 ABOUT HERE]
[ I NSERT TABLE 3 ABOUT HERE]

The pseudo r-square statistics can provide an indication of explained
variation simlar to the RR of nmultiple linear regression nodels (table
4). Larger pseudo r-square statistics indicate that the nodel explains
more of the variation. The Cox and Snell R and the Negel kerke R are
large enough. Al associated percentages are satisfactory as the
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val ues of logistic regression neasures are al nost always nuch smaller
than the correspondi ng ones for a |linear nodel (Norusis, 2005b).

[ NSERT TABLE 4 ABOUT HERE]

The Likelihood Ratio Tests presented in table 5 evaluates the
contribution of each effect to the nodel. It is a test for the
i ndi vidual coefficient and tests the hypothesis that the coefficients
are 0. This neasure. For each effect, the -2 log-likelihood is
conputed for the reduced nodel; that is, a nodel wi thout the effect.
If the significance of the test is small (less than 0.05 or 0,10) then
the effect contributes to the nodel. This test can be used instead of
Wal d test presented in the paraneter estinmates tables.

[ NSERT TABLE 5 ABOUT HERE]

The classification matrix (table 6) shows that the nodel does very
well in identifying the prefectures that experience very high variance
in their building activity. About 80% of themare classified correctly.
In addition, the nodel classifies very well the prefectures with high
variance in their building activity (84,6% and relatively well the
prefectures in the low category (68,8%. are correctly assigned. The
nodel does relatively poorly in identifying prefectures in the medium
cat egory.

[ NSERT TABLE 6 ABOUT HERE]

Par anet er esti mates

The results for the first logit (table 7) indicate that the variables
which significantly contribute to the separation of the |ow variance
category in relation to the very high variance category of building
activity are the length of coastline, prosperity level, variance of
tourist stays, size of building activity and the zone of incentives
coded 2. For the second and third logits (tables 8 and 9 respectively)
the results are simlar wth mnor differences. Specifically,
evaluating the predictor variable it can be said that the size of
urban population has a positive sign indicating that the prefectures
with large urban concentrations are less likely to experience high
| evel s of variance in their building activity. However, the level of
statistical significance is not is not satisfactory for this variables
for the first and the third logits whereas it is satisfactory for the
second logit (p=0,048). Therefore, the association between the
variables is statistically significant for the second logit nmeaning
that as the size of urban popul ation increases so does the probability
of a prefecture to be assigned in the nedium category of variance in
respect to the probability of being in the very high variance
cat egory.

The variable representing the total Ilength of coastline appears
positively associated wth the depended variable as well as
statistically significant for all logits. This neans that as the

I ength of coastline increases, the probability of a prefecture being
in the very high category of variance decreases. However, if we take
into account the variable «variance of tourist stays», we wll see
that the relationship is negative and statistically significant
neani ng that the fluctuations in tourism demand increase the variance
of building activity. Therefore, although the length of coastline is
associated with lower variance in building activity, in the spatial
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units where the fluctuation of tourism activity is large, this
concl usion mght not be the case. Fromdiagram 3, we can see that nost
of the insular prefectures have high or very high values of variance
in their building activity.

As regards prosperity level, the sign of the regression coefficients
are negative for all logits and the coefficients are statistically
significant for the first and the third logit. The negative sign
inmplies that as the prosperity level increases, the likelihood for a
prefecture to have high variance — and therefore a highly unstable
building activity sector — increases. This possibly nmeans that the
econom ¢ devel opnent during the study period, was positively connected
with the size of the variance of the building activity. This
conclusion is also related to the regression results regarding the
variable of the «the size of building activity». For this variable,
the coefficient is negative and statistically significant for al
three logits nmeaning that the size of building activity is positively
associated with its variance. Simlarly, the size of informal housing
activity is positively associated with the size of the variance in
building activity. Therefore, it could be argued that the last three
variables discussed, form an indicator of the size of economc
activity in each prefecture. Hence, the overall conclusion is that the
econom c activity in each prefecture is positively connected to the
variance of building activity sector.

The variable representing the share of agricultural sector to the GDP
in each prefecture is positively related to the dependent variable but
it is only statistically significant for the third logit. This neans
that as the share of agricultural sector to the |ocal econony
increases so does the likelihood of a prefecture being in the high
variance category with respect to the very high variance category.
These neans that the prefectures with devel oped agricultural sector,
whi ch usually are the poorest prefectures, can frequently exhibit high
variance in their building activity but not very high

The variable representing the total population in each prefecture,
does not seem to be very useful in separating variance categories and
therefore it does not contribute to the nodel. Finally, the regression
coefficient of the categorical variable «zone of incentives» is
statistically significant only for logits A and B and only for its
second category coded 2. This neans that the prefectures that receive
relatively medium state financial support for establishing economc
activities are nore likely to present low of nmedium variance in
building activity than very high variance in relation to the
prefectures that receive very high state support.

[ I NSERT TABLE 7 ABOUT HERE]
[ | NSERT TABLE 8 ABOUT HERE]
[ I NSERT TABLE 9 ABOUT HERE]

Concl usi ons

The above enpirical analysis haw indi cated which factors influence the
relative stability of economic activity in the building and
construction sector in Greece. It appears that the size of variance is
highly influenced by the size of economic activity, fluctuations in
the tourism sector, the level of regional ©prosperity and the
devel opnental incentives provided by the state. These results can be
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useful to planners of real estate and land use policy. The results
coul d:

Extend know edge and understanding of the causes of observed
variability and change.

Gve early insights of proximate and underlying cause as well as go
deeper into the clusters of elenments that give rise to certain
patterns of building activity.

Reduce scientific uncertainties regarding the proximate and
underlying causes of fluctuations in the building and construction
sect or.

Look into the structure of wunderlying causes and inprove policy
deci sion capabilities to serve regional planning needs.

I mprove quantification of the forces bringing about | and use changes
and thus reduce uncertainty in projections of how the |land surface
may change in the future.

Prepare scientific syntheses and assessnents to support inforned
di scussions on urban |land use variability issues by decision-makers.
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Figure 1. Conceptual franework
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Figure 2: Stem and leaf plot, normal probability Q Q plot, histogram
and box-pl ot of the dependent variable.
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[ ] Lowvariancein building activity
[ ] Mediumvariancein building activity
1 Hiahvariance in building activity
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*Spatial unit 1 was
excluded from the andysis

Figure 3: Spatial distribution of building activity variance (o) in
Greece for the period 1990-2000

Tabl e 1: Case Processing Summary

Mar gi nal
Vari abl es Codi ng Schene N Per cent age
Variance of building activity <= ,79
1990- 1996 (Bi nned) 16 31, 4%
,80 - 2,00 12 23,5%
2,01 - 5,00 13 25,5%
5,01+ 10 19, 6%
Zone of_ I ncentives (Banded-4 1 8 15, 7%
Cat egori es)
2 23 45, 1%
3 13 25,5%
4 7 13, 7%
Valid 51 100, 0%
M ssi ng 0
Tot al 51
Subpopul ati on 51(a)

(a) The dependent variable has only one val ue observed in 51 (100, 0%
subpopul ati ons.

Tabl e 2: Mddel Fitting Information
Mbdel Fitting

Mbdel Criteria Li kel i hood Ratio Tests

-2 Log Likelihood Chi - Squar e df Sig.
Intercept Only 139, 945
Fi nal 72,730 67,216 33 0, 0003
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Tabl e 3: Goodness-of-Fit Tabl e 4: Pseudo R-Square
o Sare o sig T
Pea_rson 533, 219 117 0, 000 Nagel ker ke 0. 783
Devi ance 72,730 117 1, 000 NeEadden 0. 480
Tabl e 5: Likelihood Ratio Tests
Mbdel Fitting
Ef f ect Criteria Li kel i hood Ratio Tests
-2 Log Likelihood of
Reduced Mbdel Chi - Squar e df Sig.
I nt er cept 72,730(a) 0, 000 0 .
Urban popul ation of the year 2001 86, 742 14, 013 3 0, 003
Length of coastline 84, 537 11, 808 3 0, 008
Prosperity |evel 77,841 5,111 3 0, 164
Si ze of agricultural sector 80, 205 7,476 3 0, 058
Popul ati on of 2001 79, 272 6, 543 3 0, 088
i :;gard devi ation of tourist 84,192 11, 462 3 0, 009
I nformal housing activity 74,262 1,532 3 0, 675
Size of building activity 94, 148 21, 418 3 0, 000
Zone of incentives 85, 470 12, 740 9 0,175
The chi-square statistic is the difference in -2 log-likelihoods between the final nodel and a

reduced nodel. The reduced nodel is forned by onmitting an effect from the final

nodel . The nul |

to the

hypothesis is that all paraneters of that effect are 0. a This reduced nodel is equivalent
final nodel because omitting the effect does not increase the degrees of freedom
Table 6: Cassification matrix
Predi ct ed
,80 - 2,01 - Per cent
Cbserved <=, 79 2,00 5, 00 5, 01+ Correct
<=,79 11 2 3 0 68, 8%
,80 - 2,00 2 8 0 2 66, 7%
2,01 - 5,00 1 1 11 0 84, 6%
5,01+ 0 1 1 8 80, 0%
Overal |
0 0 0 0 0
Per cent age 27,5% 23,5% 29, 4% 19, 6% 74, 5%
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Table 7: Parameter Estimates for Logits
Vari ance of
buil ding activity
1990- 1996 Std. Std. Std
(Bi nned) (a) B Error Val d Sig. Exp(B) B Error Val d Sig. Exp(B) B Error Wal d Sig. Exp(B)
Vari abl es Logit A Function Logit C Function
I ntercept 3,351 6,394 0,275 0,600 0, 302 6,667 0,002 0,964 -0,602 5,831 0,011 0,918
Urban popul ati on 0,204 0,132 2,392 0,122 1,226 | 0, 260 0,131 3,927 0,048 1,297 0,091 0,115 0,636 0,425 1,096
of the year 2001
tg;g:rigg 3,868 1,895 4,168 0,041 47,86 | 4,146 1,893 4,797 0,029 63,19 4,552 1,985 5,262 0,022 94,85
Prosperity Ievel -0,395 0,236 2,813 0,093 0,674 | ;.0 0,240 1,794 0,180 0,725 | -0,375 0,234 2,572 0,109 0,687
Si ze of
agri cul tural 0,032 0,090 0,124 0,725 1,032 | 0,095 0,096 0,981 0,322 1,100 0,186 0,100 3,456 0,063 1,205
sector
Popul ati on of year 7, 9e- 6, 9e- 7, 9e- 1, 0000 -9,5e- 7, 4e- 0, 999
2001 0, 0001 005 1,715 0,190 1,0001 005 005 0,761 0,383 5 006 oo 0,016 0,899 o0
Standard Deviation | 4 94 0 047 3,927 0,048 0,910 : 0,082 2,235 0,135 0,885 | -0,133 0,059 5,080 0,024 0,876
of tourists stays 0,122
I nformal housing -0,312 0,305 1,049 0,306 0,732 . 0,288 0,234 0,628 0,870 | -0,215 0,302 0,507 0,476 0,807
activity 0, 140
Si ze of building -

S -3,1le- 1, 2e- 1, 3e- 0, 9999 1,6e- 9, 1le- 1, 000
activity 005 oo5 6:042 0,014 0.999 3,88-5 oos 7,350 0,007 5 006 oos 0.033 0,85 T o
Zone of -
ncent i ves=[ 1] -2,043 5037 0,165 0,685 0,130 |  4oc 5,274 0,006 0,940 0,674 | -5007 5,015 0,997 0,318 0,007
Zone of 5,811 3,205 3,287 0,070 334,1 | 7,820 3,381 5,349 0,021 2490 3,022 2,696 1,256 0,262 20,52
incentives=[2]

Zone of 2,350 2,798 0,705 0,401 10,49 | 3,939 3,135 1,579 0,209 51,39 1,691 2,272 0,554 0,457 5,426
incentives=[3]

Zone of

i ncentives=[4] 0(b) 0(b) 0(b)
a The reference category is: 5,01+.

b This paraneter is set to zero because it is redundant.
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