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ABSTRACT ARTICLE INFO

The aim of this paper is to analyze sufficiency of pace Available online 1 January 2016
and directions of logistics infrastructure development

in the context of demographic changes being ob- Kevwords:

served in the functional zone of Tri-city Agglomera- logistics infrastructure,
tion. Twelve administrative units approved by the demographic changes,
Spatial Management Plan of Pomorskie Voivodship Tri-city Agglomeration,
which constitute the functional area of Tri-city Ag- Tri-city metropolitan area,
glomeration have been subjected to the analysis over Pomorskie Voivodship,
the period 1995-2014. The analysis has shown that the suburbanization.

pace of logistics infrastructure development is much

slower than the pace of the population growth. How-

ever, some positive changes are observed in this mat-

ter which influence relatively fast development of  JEL Classification: R2, R4.
communities comprising the functional zone of the

agglomeration. DOI: 10.19197/tbhr.v14i1.16

INTRODUCTION

In the time when intense demographic changes, including a rapid urbanization process,
are taking place in the areas surrounding the largest cities, logistics infrastructure of
these areas has changed as well.. It is one of the factors which influence behavioral
tendencies in those areas (Kajdanek 2011). However, it is the bi-directional migration
that has had the most important role in this process. It is worth mentioning that nowa-
days the most intense changes can be observed outside city centers and in Tri-city they
are taking place in its functional zone. The goal of the article is to analyze how the pace
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and directions of development of logistics infrastructure, mainly transportation match
the demographic change of the functional area of Tri-city.

The analysis was performed on data collected between 1995 and 2014. During this
period, many different socio-economic changes took place which influenced demo-
graphic profiles of both rural and urban areas. On-going social phenomena are con-
nected with clearly visible changes in the scope of demographic structure. The most
fundamental ones are modification of parental patterns and fertility rates, intensifica-
tion of professional activity and changes in working conditions. Nowadays, it is quite
common for people living in rural areas to abandon farming in favor of education. Their
demands for socio-economic services provided only in cities have also increased. That is
why migration toward cities and urban areas was a common practice in the last decades
(Kok 1999). In the 1990’s, people living in city centers started to migrate towards suburbs.
However, this migration was not associated with the need to make a lifestyle change or
willingness to improve living conditions or even with a temporary trend for single-family
houses. Obviously, some financial incentives are also of importance, as prices of properties
and land are much lower in the suburbs than in agglomeration centers

People moving to rural areas surrounding a metropolis do not typically give up ur-
ban lifestyle. The nearest city is still the place to work and the place where they satisfy
their other economic and social needs, such as health care, education and culture. Thus,
such migration patterns involve the necessity to commute (Grava 2003).

The abovementioned processes require people and goods to be physically moved.
This movement is possible thanks to proper tools and techniques and infrastructure
which support this movement (Howes, Robinson 200s5). The basic element of movement
is a broadly understood transportation system in a particular region. Additionally,
transportation processes can be supported and replaced by different means of commu-
nication. Transportation systems together with other components of communication
networks, are parts of a logistics system. That is why this paper asks a question regard-
ing the role that logistics systems play in a suburbanization process and the impact they
have on demographic changes.

As the phenomenon of residential migration is especially intense in the areas
which directly border the core of agglomeration (Zebik 2011), the authors focused on the
demographic and infrastructural changes which take place in the functional zone of Tri-
city Agglomeration. The area of the functional zone was delimited in the Spatial Man-
agement Plan of Pomorskie Voivodship.' The zone was delimited taking spatial, socio-
economic, legal, political, ecological, functional and technical conditions under consid-
eration. On this basis, within the the Spatial Management Plan, the following zones were
demarcated: the core of agglomeration, the functional zone of agglomeration, the outer
zone of agglomeration and the potential zone of agglomeration (Fig. 1). With this delimi-
tation in mind, an analysis has been performed for the cities of Rumia, Reda, Wejhe-
rowo and Tczew, an urban-rural community of Zukowo and rural communities of Kosa-
kowo, Wejherowo, Szemud, Kolbudy and Pruszcz Gdanski. The analyzed zone is sdirect-

Y Plan Zagospodarowania Przestrzennego Wojewodztwa Pomorskiego. Zalacznik do uchwaly nr
1004/XXXIX/09 Sejmiku Wojewodztwa Pomorskiego z dnia 26.10.2009. Gdansk.
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ly and strongly linked to Tri-city and it is characterized by a high rate of everyday rela-
tions, common public infrastructure and intense ongoing processes of suburbanization.?

I the core of agglomeration

I:I the functional zone of agglomeration
I:I the outer zone of agglomeration

the potential zone of agglomeration

Gdansk

Figure 1. The area of Tri-city Agglomeration
Source: own elaboration on the basis of the Spatial Management Plan... 2009.

LOGISTICS INFRASTRUCTURE AND SPATIAL MOBILITY OF POPULATION

The functional zone of Tri-city Agglomeration provides many different services to its
citizens and commuters. In order to meet the needs of the above-mentioned groups of
people in specificthe time and place, usability condition shall be fulfilled for all broadly
understood resources participating in this process: material ones - devices, tools, prod-
ucts, buildings etc.; human - employees (contractors) and recipients (who report the
needs); indicative; financial, etc. It has to be assumed that at any point in a given area
which offers the opportunity of meeting a particular human need (satisfying a particular
demand), all the necessary resources of proper quality and quantity have been gathered
in the proper time and place. Processes which allow providing all these indispensable
resources and gathering them in a proper time and place, considering the lowest possi-
ble cost of doing so, are called logistics processes (Chaberek 2006). Their effectiveness
depends on a broadly understood infrastructure. Logistics processes along with infra-
structural tools create a logistics system.

2 Stanowisko Zarzadu Wojewodztwa Pomorskiego w sprawie delimitacji Miejskiego Obszaru Funk-
cjonalnego Trojmiasta do opracowania ,Kryteria delimitacji miejskich obszaréw funkcjonalnych
osrodkow wojewodzkich”, Ministerstwo Rozwoju Regionalnego (luty 2013 r.). Warszawa.
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The main component of logistics infrastructure is the transportation system which
makes it possible to physically move people and goods. Processes of population and
cargo mobility can be partially replaced by the information flow - and that is why, the
next significant component of logistics infrastructure is a broadly understood infor-
mation system (Taniguchi et al 2001). What is more, logistics infrastructure includes also
systems of goods and services distribution and other logistics services available on the
market. Still, migration is supported mainly by the information and transport infra-
structure (Chaberek-Karwacka., Cicharska 2013). Information systems comprise several
elements, such as ICT networks, the Internet, hardware and software, electronic and
digital systems of data gathering and transferring, standards for data communication
and security. Transportation systems comprise linear and point-to-point transport
infrastructure, means of transport and loading devices. Motorized individual transpor-
tation is the basic way of movement for commuters living in the functional zone of Tri-
city Agglomeration. However, nowadays the meaning and accessibility of public trans-
portation is gradually growing.

Taking the abovementioned facts under consideration, when analysing maps and
aerial photographs, it is not surprising that residential settlements tend to develop
along main roads and railway lines, especially in Pruszcz Gdanski, Zukowo, Kosakowo,
Rumia, Reda and Wejherowo. These communities are characterized by a large growth in
population which generates an increased level of the people’s spatial mobility as the
centre of agglomeration is still the main place where they work, study and spend their
free time.

LOGISTICS INFRASTRUCTURE ACCESSIBILITY AND DEMOGRAPHIC CHANGES

The last two decades brought intense demographic changes to Poland. In Pomorskie
Voivodship as well as in many other regions, a systematic increase in the population
growth was observed in areas removed from the center of Tri-city Agglomeration (Cich-
arska, Karwacka 2012). It is aresult of the suburbanization process and because the pop-
ulation living in the above-mentioned areas is more conservative than metropolitan
communities that exerts influence over its vital statistics. In this case, matrimonial be-
havior of people living in Kaszuby is of great importance, but the fact is that the repre-
sentatives of the ‘baby boom’ generation have entered reproductive age recently.

In the analyzed period, population of the functional zone of Tri-city Agglomeration
grew by 34.0%. At the beginning, in 1995, it was 252.4 thousand, then, by the year 2000, it
had increased to 267.0 thousand. Ten years later the population was over 318.4 thousand
and in the end of the analyzed period it was 338.4 thousand. In the second half of the
analyzed period, the abovementioned trend became more intense, so it can be assumed
that the compensation process took place within the agglomeration borders (fig. 2).
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Figure 2. Population of the functional zone of Tri-city Agglomeration [in thousands]
Source: own elaboration on the basis of the General Statistic Office data; Bank Danych Lokalnych
|online]. 2015 [Access 20 June 2015]. Glowny Urzad Statystyczny: http://stat.gov.pl/bdl/app/strona.
html?p_name=indeks.

Analysis of the population growth dynamics for the selected communities showed
that the largest growth was recorded in Kosakowo (155.3% in comparison to 1995), Prus-
zcz Gdanski (100.1%), Kolbudy (96.6%) and Zukowo (95.2%). This growth is mainly con-
nected with the development of housing and public infrastructure and with the fact that
flats and houses located in the suburbs were relatively cheap. It was also the time when
it was trendy to move to the suburbs. As the quality of services provided in the rural
areas and transportation accessibility were improving, the suburbs became a place of
permanent residence for an increasing number of young adults. However, the nearest
large cities and the agglomeration core still remained areas where they work, study and
spend their spare time. An average level of population growth was recorded for the
cities of Wejherowo and Zukowo, while Tczew is the only unit of the functional zone
where a slight decrease was found in the number of residents with permanent place of
abode. It should also be noted that in most cases (Pruszcz Gdanski in particular) the
growth was larger during the second half of the analyzed period. Yet, in the municipali-
ties of Wejherowo and Kolbudy as well as in the city of Zukowo, a noticeable decline was
recorded in comparison to the period of 1994-2005 (tab. 1).
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Table 1. Population growth dynamics in the functional zone of Tri-city Agglomeration [in %]

Gy 2005 2014 2014
(1995=100%) (2005=100%) (1995=100%)

Kosakowo 163.4 156.2 255.3
Rumia 110.4 107.1 18.3
Reda 121.3 128.3 155.7
Wejherowo 141.1 128.5 181.2
Wejherowo t. 94.5 111.8 105.7
Szemud 127.0 130.3 165.6
Zukowo 136.0 143.5 195.2
Zukowo t. 121.2 103.8 125.8
Kolbudy 148.6 132.3 196.6
Pruszcz Gdanski 129.6 154.3 200.1
Pruszcz Gdanski t. 111.6 122.8 137.1
Tczew t. 099.4 100.5 99.9

Source: own elaboration on the basis of the General Statistic Office data; Bank Danych Lokalnych
[online]. 2015 [Access 20 June 2015]. Glowny Urzad Statystyczny: http://stat.gov.pl/bdl/app/strona.
html?p_name=indeks.

In the functional zone of Tri-city Agglomeration the rate of natural increase (RNI)
is mainly shaped by the fertility rate, as mortality rates remains relatively stable. Alt-
hough a substantial part the analyzed zone has rural character, in this case it has trans-
formed into a transitional area - typical for suburbs. It substantially influences the rate
of natural growth which, on the one hand, is determined by dominant childbearing
decisions of young residents, and on the other, by a gradual disappearance of the prob-
lem of a usually higher mortality rate among the farmer population (Michalski 2002).

The rate of natural increase in the functional zone of Tri-city Agglomeration was
the highest in 2008-2009 when it exceeded 7.0%o. It was related to the fact that numer-
ous representatives of the 1980°s "baby boom” generation entered parental age. A sub-
stantial percentage of them moved to the Tri-city suburbs during that period. We
should also add that it was the largest increase of the RNI since 1995 (6.5%o) which, in
a way, recompensed a moderately worse situation of the matter recorded for 2002-
2003. At the end of the period analyzed, the rate fell below 6.0%. and in the nearest
decade it may remain at the same level (Fig. 3). When analysing the communities of the
functional zone of Tri-city Agglomeration, Szemud (12.0%o in 1995; 8.9%o in 2014) and
Wejherowo (11.6%o in 1995; 8.4%o in 2014) merit particular attention as these are regions
where the RNI remained on a high level during the whole period. However, in the city of
Zukowo, a significant rate decrease was recorded as the RNI was 10.4%o in 1995; 9.0%o in
2004 and 4.1%o in 2014. The city of Tczew, which is not directly influenced by the centre
of agglomeration, is in the worst situation. An average rate of natural increase in Tczew
was 2.1%o in 1995-2014 and it has shown a downward trend. It may be explained by an
unfavorable structure of population and broadly understood life conditions which influ-
ence parental and migration decisions and a demographic profile of Tczew. It is worth
mentioning that none of the analyzed communities recorded a natural population drop
during thatperiod.
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Figure 3. Changes in the rate of natural increase in the functional zone of Tri-city Ag-
glomeration [in %o]

Source: own elaboration on the basis of the General Statistic Office data, Bank Danych Lokalnych
|online]. 2015 [Access 20 June 2015]. Glowny Urzad Statystyczny: http://stat.gov.pl/bdl/app/strona.
html?p_name=indeks.

Migration towards the functional zone of Tri-city Agglomeration has accelerated
and it is mainly connected with an expanding offer of the property market. However,
this trend may stagnate in the nearest future. Probably, the current trends may contin-
ue in the northern (Kosakowo, Wejherowo) and southern (Pruszcz Gdanski) parts of the
zone which attract the largest number of newcomers from Gdansk and Gdynia. In the
last decade. which played a key role in shaping the net migration rate, the highest rates
were recorded for the community of Kosakowo (2003 - 29.3%o; 2013 - 51,1%0) and Prus-
zcz Gdanski (2003 - 19.9%o; 2013 — 44.8%o). A marked deceleration in the newcomers’
inflow was observed in the communities of Kolbudy and Szemud, while in Rumia and
Wejherowo a net migration loss was recorded at the end of the period analyzed. Yet, the
situation can be considered alarming only in Tczew (2003 - -2.3%o; 2013 3.6%0) — the only
city of the functional zone which may depopulate in the future.

It is also worth mentioning that the ones who are more mobile and more flexible to
move are the residents of large cities — Gdansk and Gdynia in this case (Cicharska 2011).
It is more difficult to make such a decision for people living in rural areas (that is, in the
potential zone of agglomeration) and for those who have never considered migration
before, but they are in a difficult socio-economic situation. That is why support pro-
grams aimed at increasing entrepreneurship and social integration are becoming more
and more popular, especially those concerning people threatened by social exclusion
(Czapiewska 2010). Such programs may improve their quality of life, defer migration
decisions, increase attractiveness of the areas being under these programs, influence
their social and economic development and attract more residents what will make the
functional zone of Tri-city Agglomeration much larger.

Particular attention shall also be paid to the fact that with the assumption that
people migrate because they have difficulties with finding employment, the main direc-
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tion of migration are the largest cities of the region. However, technological progress
and development of the road networks which are supported by some large local compa-
nies (also in the rural communities) enhances the prospects of better life quality and it
delays the migration perspective at the same time. Better quality of logistics infrastruc-
ture makes it possible for people living in the peripheries not to change their profes-
sional profiles and to work in places which are far away from the place of their perma-
nent residence. Thus, when considering the commuting balance (Fig. 4), in comparison
to 2006, of Tri-city Agglomeration, it becomes obvious that it is positive for area within
the boundaries of the largest urban organisms (type A). In this matter, the situation of
the communities incorporated with the functional zone of Tri-city Agglomeration is
varied. Outside the two cities — Zukowo and Pruszcz Gdanski, where a relatively high
percentage of working residents are employed in their place of residence, a majority of
people living in the other communities have to commute - mainly to Tri-city. In con-
cerns both type B (Kosakowo, Wejherowo, Zukowo, Pruszcz Gdanski) and type C (Reda,
Rumia, Szemud, Kolbudy) units where it is very difficult to find a job. Nonetheless, the
toughest situation can be observed in the area which was marked in the Spatial Man-
agement Plan of Pomorskie Voivodship as the potential agglomeration zone. This zone
mainly consists of rural communities. Type D units usually face socio-economic diffi-
culties and that is why it is so important to provide them with proper support. Their
development demands a higher level of public spending.

7 the functional zone
/| of agglomeration

Figure 4. Commuting balance of Tri-city Agglomeration [per 100 employed]

Surce: own elaboration on the basis of the General Statistic Office data, Bank Danych Lokalnych
[online]. 2015 [Access 20 June 2015]. Glowny Urzad Statystyczny: http://stat.gov.pl/bdl/app/strona.
html?p_name=indeks
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The demographic analysis presented above makes it possible to distinguish three
communities with the highest demographic potential, namely, Kosakowo, Pruszcz
Gdanski and Zukowo. They are characterised by the highest dynamics of population
inflow, a noticeable rate of natural increase and a positive net migration rate. The logis-
tics of infrastructure quality in these communities, namely, technical condition and
accessibility of its components gives their residents a possibility to successfully pursue
the logistics processes although they live in remote areas. Analysis of maps depicting
particular regions of the functional zone has shown that new housing developments
emerge not only along the main roads linking the suburbs and the centre of agglomera-
tion, but also in some remote rural areas where logistics infrastructure is not well de-
veloped yet.

Drogowy
EdCir e IS Koy

.....

srae-Yivbudowanie Suchy Dwar

Figure 5. Localization of Kosakowo community in relation to the elements of logistics
infrastructure

Source: Kosakowo - OpenStreetMap; Kosakowo |online]. 2015 [Access 20 June 2015]. Open-
StreetMap: https://www.openstreetmap. org/relation/1555427.
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The community of Kosakowo is the most interesting case (fig. 5). It is a rural region
directly bordering Gdynia which has the highest population growth not only among the
communities comprising the functional zone of Tri-city Agglomeration, but also in the
whole Pomorskie Voivodship. It is also a community where transportation accessibility
has been improving in the recent years giving its residents an opportunity to get to the
city centre of Gdynia more easily. A distinctive feature of this region is the domination
of housing developments accumulated along the main road directly linking the commu-
nity and the city of Gdynia. In the last few years we could observe that even villages of
lower transport accessibility which are located in Kosakowo community were becoming
more and more popular places to live, such as Suchy Dwor, Mechelinki and Debogorze.
Notwithstanding, we must emphasize that although the main road has been modern-
ized, new bike lanes have been constructed and the components of informatic system
have definitely improved, fast pace of the suburbanization process exceeded the pace of
logistics infrastructure development a long time ago. It resulted in many communica-
tion problems which can be observed also in other communities of the functional zone -
especially in areas lacking access to the railway network. The best possible solution to
this problem will be to enlarge the network of the Pomeranian Metropolitan Railway
which may contribute to improvement in quality of life of their residents (less pollution
from road traffic, faster commuting) and visitors - after opening Airport Gdynia-
Kosakowo.

(@) Gdansk

Figure 6. Localization of Pruszcz Gdanski community in relation to the elements of
logistics infrastructure

Source: Pruszcz Gdanski — OpenStreetMap; Pruszcz Gdariski Jonline]. 2015 |[Access 20 June 2015].
OpenStreetMap: https://www.open streetmap.org/relation/1561927.
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Although the dynamics of population growth in the rural community of Pruszcz
Gdanski is not as high as in Kosakowo, it is also considered significant from administra-
tive point of view in the context of demographic changes and logistics infrastructure
development. Villages comprising this community are quite dispersed, yet housing
developments, both single-family and large housing estates, are concentrated mainly in
the south-east part of the area (Fig. 6) where Borkowo (neighbouring the city of
Gdansk), Straszyn and Rotmanka (near Pruszcz Gdanski) are located. The abovemen-
tioned area has a direct bus connection with the capital city of Pomorskie Voivodship
what makes it an attractive place to live. A similar situation can be found in Cieplewo
where public transportation system is train-based. If nothing else, it is the accessibility
factor that seems to be one of the most important reasons why the number of people
who moved to Pruszcz Gdanski has increased - although its transportation system still
needs some improvements, especially in terms of trains frequency. Access to S6 and S7
express roads and to Highway A1 (Amber Highway) is another factor conditioning its
development. During the last twenty years many local and provincial roads were mod-
ernised as well, what highly enhanced safety and comfort of driving.

Zukowo community is another administrative unit of the functional zone of Tri-
city Agglomeration with a great demographic potential. The inflow of people, moving
mainly from the agglomeration centre, started at the beginning of the 1990’s and the
primary motivation behind these migrations were low prices of properties and land.
The urban-rural community of Zukowo is well connected with Gdansk - via national
road No. 6 and with Gdynia - via national road No. 20 (Fig. 7). Commuters may also use
public transportation; however, the system seems to be insufficient. Daily traffic jams
are the largest problem as there aren’t enough access roads linking the city of Zukowo
and the surrounding villages. The community is situated near Gdansk Airport, but as
Zukowo is not perceived an attractive place for tourists, this vicinity does not matter in
the context of its development. It is also worth mentioning that a metropolitan bypass?
which is to be constructed in the future will probably have a negative impact on demo-
graphic situation of Zukowo community. Although its transportation accessibility will
undoubtedly increase, its residents who appreciate the rural lifestyle may not be satis-
fied with the decreasing quality of life. For instance, in Chwaszczyno, several houses
will be demolished, some farms and companies will be closed down despite the fact that
they are the main source of income for many local people.

It can therefore be concluded that transportation infrastructure influences migra-
tion behavior. At the same time, it seems that information infrastructure does not. Ac-
cess to telephone lines and to the Internet is still limited in many rural areas. The prob-
lems are connected with wireless network coverage and sometimes it is impossible to
connect new users to wired networks, either. IT communication system still cannot
compete with or complement transportation systems as the solutions they offer (such as
telecommuting) (Vescoukis, Stratigea, Giaoutzi 2012) are not popular enough. Yet, it
should be remembered that successive development of logistics infrastructure depends
on population changes and it should meet the needs and requirements of people.

> Obwodnica  Metropolitalna  [online]. 2015 [Access 20 June 2015]. Chwaszczyno:
http://www.chwaszczyno.pl/wiadomosci-wszystkie/obwodnica-metropolitalna.html.
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'y
Figure 7. Localization of Zukowo community in relation to the elements of logistics
infrastructure
Source: Zukowo — OpenStreetMap; Sukowo [online]. 2015 [Access 20 June 2015]. OpenStreetMap:
https://www.openstreetmap. org/relation/1584925.

SUMMARY

As proven by the analysis, the logistics infrastructure connecting the functional zone of
Tri-city Agglomeration with its core develops slower than required by the intense de-
mographic changes taking place in the region. As a result, it does not influence migra-
tion behavior of people living in Gdansk, Gdynia and Sopot and it does not affect migra-
tion in the outer communities, either. In fact, migration movements are triggered main-
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ly by constant demographic changes visible in the analysis of vital statistics and popula-
tion structure. However, there is no data clearly confirming that people moving to the
analyzed communities do not take the transportation possibilities under consideration
when making decisions on changing their place of residence - this issue shall be re-
searched in more details in the future. Although the quality of the existing logistics
infrastructure strongly affects the quality and time of the commuting process, it seems
that the main migration motivation is still the availability and price of land and dwell-
ings. Daily commuting becomes a problem after moving and it can be assumed that it
was not taken under consideration by most people who move.

Despite the fact that the pace of logistics infrastructure is not as intense as the
pace of population growth, lots of positive changes can be observed in this matter. In
the next ten years the inflow of people shall remain at the same level - especially in the
communities of Kosakowo and Pruszcz Gdanski. Most probably, the city of Tczew will
depopulate as its citizens will move to the communities situated nearer Tri-city. Gov-
erning bodies in the communities comprising the functional zone of Tri-city Agglomer-
ation should remember that it is necessary to continuously develop the network of
roads, make the public transportation system more accessible and enhance the infor-
mation system as well. Failing to do so or delaying new investments in this respect may
stop or slow down the migration process which, in turn, may lead to a slowdown in
development of the suburbs and to their disconnection with Tri-city.
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