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1 Introduction

1.1 Context and territorial scope

The Ministry of Foreign Affairs and Trade of Hungary asthe Managing Authority and the Ministry of
European Integration of the Republic of Serbia asthe National Authority on the Serbian side of the
current INTERREGQPA Crossborder Cooperation Programme Hungary-Serbia (20142020)
requested the Central European Service for CrossBorder Initiatives (CESCI) to prepare the
programming process of the next INTERREGPA Crossborder Cooperation Programme Hungary -
Serbia (202%27). The mission is not identical with the designing of the next programme: its main
goal is to identify those potential thematic areas which can be selected as priority areas of the next
programme. The project is justified by the fact that due to the EU elections held in 2019 and the time
needed for the set-up of the new Commission, the protracted Brexit negotiations, and the COVID
19 virus the new Cohesion Policy package has not been adopted yet (the final regulations are
expected to be available in the second half of 2020). However, he next programme should start in
2021 which is not feasible if the partners do not make preparatory measures in due time.

Within the framework of the present project, those steps were taken which do not presuppose the
adoption of the EU Regulations.

The next programming period will have special significance for Selbia sinced as it is expected according

to the current plans (see EC 2018e 2§ the country will become a member of the European Union in

2025, in the middle of the programming period (including the n+2 rule). In our case, this fact offers

special signifitcance t o the Omission st at e mmthesépragrimmniehiaee | P A
aimed at preparing the candidate countries for EU membership (see: (EC 2018a Art. 3).

Consequently, the main objective of the territorial analysis (as the basis of the joint strategy
prescribed by Art. 17 of the INTERREG Regulatioy) is to provide the stakeholders involved in the
Programming Committee (PC)with an overview on the territorial processes of the borderland and
information on the intentions and opinions of the t erritorial and sectorial actors on the content of
the future programme. The mission does not contain the designing of the next programme but the
elaboration of the territorial analysis, which can be carried out without the final adoption of the
Cohesion Pdicy Regulations and the 7-year budget of the EU. Thanks tothe delivery, the PC members
will be enabled to select the thematic areas, the specific and the relevant, policy objectives of the
future programme , which should be drafted later on.

The territorial scope of the next INTERREGPA Crossborder Cooperation Programme Hungary -
Serbia (20212027) covers the area identical with the current INTERREGPA Programme.
Consequently, the upcoming chapters including the results of the territorial analysis, the online
survey and the territorial workshops target the same border area. The total analysed area covers
34 335 km? (larger than that of Belgium) with 2.76 million inhabitants? (Latvia has a population of
similar size). The border area covers as many as 9 dtinct territorial units and it is divided into two
by a 174.72 km long external border of the European Union and the Schengen Area.

1 See:https://eur -lex.europa.eu/procedure/en/2018 199

2 Population in 2018, Source: Hungaian Central Statistical Office, Statistical Office of the Republic of Serbia


https://eur-lex.europa.eu/procedure/en/2018_199
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Figure 1: Progamme area
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The analysed areaof the Programme on the Serbian side includes the following 7 districts, equivalent

to NUTS 3 red@omansed (Obkeay®), of the Autonomous
home to 1.86 million people? altogether:

RS121-Zapadnobalki okrug

RS122-JuHnobanat ski okrug

RS123-JuHnobalki okrug

RS124- Severnobanatski okrug

RS125-Severnobalki okrug

RS126- Srednjobanatski okrug

1 RS127- Sremski okrug

= =4 =4 -4 4 A

The analysed areaof the Programme on the Hungarian side includes the following 2 NUTS 3 regions
(6megyed), giving hofatogether: 0. 90 mi |l lion peopl e
1 HU331- B § eKiskun megye
f HU333-Csongr §d. megye

3 Population in 2018, Source: Statistical Office of the Republic of Serbia
4 Population in 2018, Source: Hungarian Central Statistical Office

5  The name of the county was offic i al | y changeQ@s amg d CsethjyeeiB0a0, mfterdthe
compilation of t hi sdbédeafinishak Gonsggentypthistteeritorial ahadysis still refers
to the county as 6Csongr8d megyed.

Pr



Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC programme !..

1.2 Methodology, preparation process

The methodology has been designed with the goal to collect as much quantitative and qualitative
data/information as possible about the different aspects of the topic. To achieve this aim, the
following four activities have been realised.

Coheson analysis of the border region

The main aim of the analysis is to measure the level of economic,social, and territorial cohesion of

the joint Hungarian-Serbian border area. Cohesion analysis is an approach developed by CESCI,

which provides a basis for crossborder planning and strategy making. It does not interpret the given
border region along bybaseddraddmioinaltradbrcoatlhogic
and an independent planning entity. In the course of this type o f situation analysis, the main question

is: how could the cohesion between the two neighbouring border areas be intensified and what are

the obstacles to a more dynamic internal spatial organisation?

1 Territorial cohesion: First, the planners interpreted, and territorially analysed, the region in
a wider context. Not only were the internal spatial relations examined, but also references
were made to the main trends and development orientations p roduced by the changes of
the last decades. In the course of the analysis, the typical landscape and environmental factors
(such as landscape structures, climate conditions, water regime, soil conditions, land cover,
etc.); characteristics of the urban nework (based on gravity models and function analysis®);
the status and permeability of the border (the type of the border regime; the density and
capacity of border crossings); existing cooperation structures and their governance frames
have been examined.

9 Economic cohesion: To get a realistic picture on the status of the economic cohesion of a
given region, it is worth conducting an economic analysis focusing on cohesion rather than
on sectorial features. All economic sectors(primary, secondary, tertiary) were analysed by
applying traditional methods , however, the induction is shaped differently when emphasising
the factors of economic cohesion of the cross-border region. The examination is focused on
the common and complementary economic characteristics of the two sides of the border
(presence of parallel or complementary economic sectors; development potential of vertical
integration; set of economic infrastructure, etc.).

9 Social cohesion: The success of crossborder cooperation is fundamentally determin ed by
how local actors are involved in its realisation, how they can rephrase the narrative which
might once have been hostile. With a view to describing the level of social cohesion of a
border area, the planners analysed its demographic characteristicsthe features of migration,
social differences, labour force supply and its mobility, level of education and employment,
interethnic and cultural relations.

To carry out this exercise statistical information of the two national statistical offices and data from
the Eurostat, further statistical data gathered by the national partners were used along with the most

6 I.e. the major infrastructural assds and institutions [e.g. schools, post offices, ports, transport hubs, etc.].
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relevant and up-to-date studies and evaluations. The applied methods combined desk research, data
gathering and processing, GISbased mapping’ and figures as well as textual analysis.

To support the programming process in delineating future applicants and programme areas within
the analysed region a short list of functional areas at the end of each chapter of the territorial analysis
is provided. These can be considered as suggestions based on the analysisvhat type of such areas
would be advised to be defined. It must be noted that the descriptions of functional areas are not
binding, they should only be regarded as examples.

Furthermore, apart from the cohesion analysis, a comprehensive assessment of the policy framework
has also been conducted synthesizing the relevant EU, macroregional and national level documents
in order to offer an overview of the policy context in which the programme will func tion.

Chapter 7.2 contains asummary of the results of the territorial analysis.A table is provided for the
sake of clarity of the summary, with appropriate cross-references to the relevant chapters of the
territorial analysis. The table also points forvard in the planning process, as it also identifies potential
cross-border responses and relevant POs.

Finally, a thorough revision of the already contracted projects in the calls for proposals of the
Interreg-IPA CBC HungarySerbia Progranme has been carred out with the cut-off date of
September 2019. During this process, the projects have been classified to each topic (where one
project could appear in more than one category) and the list has been included at the end of each
chapter. Such list is missing for the topics of cross-border functions, economic logistics and
employment market as no project with a pronounced focus on these areas has been identified. It
also must be taken into account that not each and every project is mentioned in this document bu t
only those which are really linked to the chosen topics. The descriptions of the projects are taken
from the official webpage of the programme without modifications.

Online survey

The main purpose of the online survey wasto gather information from the local stakeholders on their
preferences, potential project ideas and their opinion on the tools and solutions , which can be
applied by the programme. The pool of the respondents was defined in close cooperation with the
national authorities.

The questionnaire included 4 major topics:
9 experiences in the field of IPA projects of the respondents (previous experiences, difficulties,
identified needs for assistance) and their opinion on the priorities of the current INTERREG
IPA programme;
91 relevance and significance of crossborder topics (the respondents were invited to assess 38
CBC topics that they had the opportunity to complete with further ones if they found it
necessary);

A geographic information system (GIS) is a method for gathering, storing, checking, analysing and
displaying different kinds of geographical, economic, social and environmental data with spatial
information . Through layering an abundance of seemingly unrelated information on a map, GIS offers
deeper insight into data by uncovering spatial patterns and relationships that supports decision making
in a comprehensive way.To perform the GIS analyses mostly ArcMAP and QGIS programs were used.
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9 project ideas for the future programme (each responde nt had the opportunity to give a brief
outline on the topic, the planned activities, the preparedness, the partnership and the budget
of, at maximum, three project ideas; and they were invited to classify the projects according
to the 11 potential aggregat ed thematic areas);

1 opinions on the specific tools (Strategic Projects, Small Project Fund, project integration)
whether it is worth applying them under a thematic area in the future.

Since the survey was already available in a previous format in 2019then in an improved version
repeated in 2020, the results of the two surveys are presented in this document side by side.

Workshops

The series of workshops were designed to shed light on the preferences of the territorial stakeholders
regarding the thematic areas to be selected for the future programme. In order to achieve this, the
series of workshops are divided into two phases: in the first phase, the inputs of the participants were
collected for the identification of the most important thematic areas; while in the second phase, the

thematic areas selected by the PC will be discussednore in detail in order to feed int o the design of
the intervention logic of the programme.

In 2019 two workshops wer e heahddbneindNoveSad, BerbM whica hal om
then, following t he PC decision, were repeated in 2020. This year four workshops were held: two in
Vojvodina (Novi Sad and Subotica) 8 co-organised in cooperation with the Serbian National

Aut hority; and two i n Hung @coyrgdnised in Saopegtmd with thed Ke ¢ s
two regional aut hor i-Kiskengourfti€ssespedivel§)d and BSE8cs

In the course of these workshops, the participants were involved in an interactive process where they
could express their opinion on the territorial challenges of the b orderland; the level of integration of

the borderland; and the potential tools and solutions by which these challenges could be addressed.
During the workshops moderated conversation leading methods were widely used as well as a
scoring game, brainstorming and constructive debate (in 2019) and voting and open-ended
discussions(in 2020).

At the next PC meeting the selection of the thematic areas of the next INTERREG IPA programme will
be made based, among others, on this document. Following this, the list of the participants of the
second-phase workshops will be finalised (bythe NA in Serbia and by the two regional authorities in
Hungary) in line with the selected thematic areas. The PC will select 5 thematic areas at maximum:
each of them will be addressed by one (bilingual) workshop where the potential developments and
interventions can be drafted and the tools to implement can be fine -tuned. Alternatively, 10 separate
workshops will be organised in case the stakeholders request to hold them in national languages.
These pieces of information will be used as inputs during the PC meeting when identifying the
specific objectives of the programme d in compliance with the relevant policy objectives.

Consultation

In order to validate the selected thematic areas from the point of view of the national and EU level
priorities and poli cies, ministries of both countries relevant in terms of the selected topics will be
requested to comment on the proposals in writing. CESCI will summarise the outcomes of the



... Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC programi

selection phase in both languages and the two national authorities will be asked to forward the
request to the relevant ministries.

Timing

The table below shows the updated timing of the preparation process. The letters X represent the
original deadlines indicated in the Inception report, Y stands for the updated timing, while (X)
indicates the original timing , which could not be realised. As it can be seen from the chart, the
finalisation of the territorial analysis was postponed by three weeks, mostly due to the fact that the
assembly of data and information necessary for the updates took more time for the commissioned
authorities than it was planned originally. Furthermore, the territorial analysis has been sent back to
CESCI from qualitycheck by MA and NA on 19" of June so further modifications in the timing have
become necessary. The updated territorial analysis was sent on 2" September 2020 to the
participants of th e Programming Committee Meeting. The Pr ogr ammi ng Commastt ee d
held on 17" September 2020. This document represents the finalized territorial analysis based on the
remarks mentioned at the Programming Committee Meeting.

Table 1: Updated timing

Activities / half -moons 02/1 |02/2 |03/1 |03/2 |04/1 |04/2 |05/1 |05/2 |06/1 |06/2 |07/1 |07/2 |08/1 |08/2 09/1 |09/2
Redraftlng of x X x  x x v v
the analysis
Y Y Y
Quality check
(MA and NA) RN B A N
Finalization of
draft territorial X) Ml z z z X X
analysis
W1 HU X
W 2 HU X
TW 1_SRB X
TW 2_SRB X
Gathering of x | x
responses
Analysis of the x| v |y
results
Programming Committee
discussion ) Y )
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1.3 Factors negatively affecting the results

The conclusions of the analysis are affected by unfavourable conditions which resulted from a limited

access to available andanalysable data and information. As a consequence, the new developments
may (even completely) overwrite some of the statements of the analysis within a short timeframe.
Below some of these special circumstances are listed and briefly describedin order to make the

consideration of these factors a part of the whole programme designing process, if necessary.

1) We are just before the next nationwide census in both countries
Even though a pronounced effort has been made to identify and use the latest available data
when compiling the analysis, it should be borne in mind that the latest census was conducted
in 2011 in both countries. This means that in many cases no exact data but only estimaes are
available. The next census is plannedfor 2021, which will provide the latest, up-to-date
information on th e border area based on whichthe whole programme may need remarkable
corrections.

2) There are no good/sufficient cross -borde r data
As several EU documents and studies have already pointed out, national statistical authorities
show a general deficiency in colecting specifically cross-border data, primarily flow
indicators®, which undoubtedly makes the exploratory work targeting cross -border
interactions more difficult. It is worth including the set -up of a data and information collection
system on crossborder flows in the next programme. These data can be used also for
assessingthe impacts of the programme itself.

3) The relevant strategic documents are mostly out of date
Due to the rules of the programming process the strategic compliance assessment is hard to
deliver, since the strategic documents regarding the next period are currently in the development
phase, too. A detailed overview is made in the chapter dedicated to policy framework, however,
out of the 65 identified documents only 24 have validity until 2022. (Let us mention again thatat

8The typology of Henk van Hbot der (hdbeand st dackoenns iasst ian g adscirso
cross-border Territorial Impact Assessment framework as published in the book call ed aTerritori al
Assesssent 6 ( Medeiros 2020) . I n the publication, the foll
conditions of cross-border flows (average distance of border crossing points, average distance between the

major regional centres of the border region (travelling time and geographic distance), wlume of cross-border

traffic within the programme region, number of cross -border transport lines), cross-border mobility (humber

of cross-border commuters, number of commuting studen ts across the border, number of visitors / overnights

produced by citizens coming from the neighbouring country, frequency and average length of visits in the
neighbouring country, number of registered residents originating from the other side of the borde r, number

of travellers using cross-border transport lines), cross-border business activity (number of SMEs with owners

from the neighbouring country, number of their employees and value of their annual turnover, number of

cross-border joint ventures, numb er of their employees and value of their annual turnover, differences in real

estate and fuel prices according to the physical distance from the border, value of investments in the

borderland made by investors from the neighbouring country) and cross -border services (number of cross

border services, their crossborder clients and the frequency of their use by these clients, number of employees

of cross-border service providers, annual turnover of cross-border service providers).
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the time of the preparation of the current document, the Cohesion Policy regulatory package is
still under formulation .)

4) COVID-19 crisis
The crisis generated by the new type of coronavirus has burst into Europe in the middle of
the current planning process, which, besidesthe obvious health risks, may have subversive,
currently unforeseeable consequences regarding this programme as well. In this regard, the
four most important aspects may be:

1 due to the coronavirus crisis, Ms. Ursula von der Leyen, President of the European
Commission announced that the Commission plans to come forward with a whole new

proposal for the MFF, which OoOmust be a strat
mor e money s houlidnovhtige resgaem for digitalr infrastructure, for
clean energy, for a smart <circular economy,

can completely change the direction of the current programming process;

91 the borders will probably be re -opened after the pandemic is over, but there may be
changes in border regime and security policy, which could affect the next programme;

1 the crisis breaks those trends, outlined from statistical data, that the analysis was based
on; the length and potential effects of the crisis are currently unpredictable. These
unpredictable effects will obviously be answered in the future, on EU and national level
as well. These answers may pose tasks to the next programme, which are unforeseeable
today (e.g. the employment conditi ons are rapidly changing resulting in serious social
challenges);

1 even though all planned workshops could be organised according to the original
schedul e, t he | a stbok mlaceejusti beforeKtieecirgrédaectio® bf the
restrictions. This was shownin the fact that less participants attended the event
compared to the number of stakeholders registered previously.

The effects of the abovementioned circumstances are clearly unforeseeable; however, they can
fundamentally affect the timelessness of the statements of the present analysis. As a consequence,
an interim programme analysis seems to be inevitable in order to adjust the objectives of the
programme to the expected changing environment after the mentioned processes are terminated
(conducting the census, crating the relevant operative strategic documents, understanding the
post-virus situation and the consequences of the expected economic crisis, establishing the
regulatory environment orienting the budget and even the content of the programme).
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2 Territorial analysis

2.1 Territorial cohesion

In the course of the analysis of territorial cohesion, three main topics are examined: 1. environmental

protection and environmental sustainability (such as the landscape structures and soil conditions,

the climate characteristics, the impacts of climate change, the hydrographical characteristics, the
renewable resources, energy potentials); 2. transport connections considering the status and
permeability of the border (the context of macroregional transport connectio ns, the internal and

external transport connections of the region i.e. border crossings, railway transport, road transport,

public transport, water transport, air transport, cycle paths); 3. development of cross-border functions

based on gravity modelsandf uncti on analysis (the main characte
spatial structure, the areas of functional cooperation, the healthcare service cooperation).

2.1.1 Environmental protection and environmental sustainability

2.1.1.1 Landscape structure, soil conditons

A geographic region is a characteristic part of the terrestrial surface, different from the neighbo uring
regions. The characteristics ofa region is determined by its natural features and the social-economic
impact of its population. According to t he natural landscape,the study area is part of the Carpathian-
Pannonian Region. Almost the entire programme area belongs to the Great Pamonian Plain
macroregi onos t-@iszas 2tkos &g/ Plohtei sXklas-ravnica (1. 10)
region, which expands across almost the entire study area in a north-south direction. The plain,
defined by the landscaping activities of the river Tisza, is bordered by two wide mesoregions from
the west: the HomokhS8ts&8g (lgioh) aomnd tthe BE&Balk@ban s$
ravnica (1.3) on the southern part of the region.
J u An o baulijilre ravan (1.1.8) defined by the Danube, divides the lowlands of the Srem
(Posavska ravnica) (1.7) &m the northern part of the pr ogramme area. TheA | sliszas 2 ks 8g/ Pot i s
ravnica mesoregion (1.10)is bordered by the Maros-h or d al/R&a k sk a al ufil6yal na r

the east, and the Tami Gk a riveralvermiecsd T(@Ini 57 ) ,0 nd & fhien esc
southern part of the programme area, theregionof Kar aGka ravan (1. 1Mr)Glkest uc!
planine (14.48) and the Deliblat (1. 18) , i s divided as a mesoregi on.

and the Nera rivers merge, which is blocked from the wider area of the Great Pannonian Plainby the

V r Guanina.

The following is a detailed description of the centre parts of the programme area, including their
characteristics affecting landscaping.

10
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Figure 2: Macro- and mesoregions in the border region
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Source:
ESRI database,
http://ebedszu.net/zsolt/szakdoli/tajbeosztas.html

Al f 2Dudamente /Podunavlje (1.1): the region includes the former floodplain of the Danube. Its
topography is rolling plain formed by the environmental shaping effect (erosion, accumulation) of
the Danube. The marshy and swampy floodplains characteristicof the region has almost completely
disappeared due to the regulation and drainage of the Danube. Today it is mostly comprised of
agricultural areas, settlements, pastures,lawns, and floodplain forest areas. Medium dense, fertile
alluvial soil cover most of its area, where every field crop can be grown successfully. Thee are larger
spots of salines that are disadvantageous to plant production , located on the east side of the region,
which are covered by grassland that is valuable from a nature conservation standpoint.

The flood plains of the Banat have consisted of swanps, marshes, reeds covered with water
seasonally and permanently, rushes,meadows, and pastures. The floodless hills (e.g. alluvial fans,
loess terrace islands, loess ridges, sand deserts rich in eolian forms, etc.) rise from these hillsnly a
few meters sometimes, providing better settlement and life quality conditi ons for the population,
dividing the plainlike microregions of the Banat with their diverse morphological treasures. This
couples with advantageous agro-ecological impacts, therefore the dominance of grassland
management has prevailed in these hills for centuries.

Ho mo k h 8t s 8mainly dhad@ yp:of extended ranges of quicksand dunes covered by chalky
sand shroud, and wet pits in between. The sand shroud flat surfaces are covezd by humic or low
humus sandy soils, the loess surfacesvedged in between are covered by chernozem, and the pits
are covered by meadow and marshy soils. The MidDanube-Tisza Plain lowland is the biggest
connected sand area of Hungary, where economic activity is restricted by the limited and irregularly
distributed precipitation, as well as the poorly fertile soils. The sand ridge does not have many surface

11
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waters. The ephemeral water courses flow in a southeast direction, from the region towards the
Tiszd Tisa. The cultivated land, besides the forests and swamps, became heaths after the Mongol
invasion, as the already established settlement network was practically destroyed. Waves of
deforestation and the livestock of market towns have contributed to the er osion of the surface as
well, later the river regulations, afforestation, the appearance of farms and the agricultural cultivation
along with collectivization formed the land. Most of the canals built during regulatory work dried out
because o lowered soil water tables caused by climate and anthropogenic impacts. Viticulture and
pomology, extensive field cultivation and cattle keeping had an important role in homestead farming,
which used to be (and partly still is) characteristic of the landscape.

B8cska?2 kBald®a&/ r av nsilocated dn the sdythwestern part of the Mid -Danube-Tisza

Pl ain and it continues 't hr oug h-logsh gateauad theowest.Ilt bor d
continues to the valley plain of the Danube with a steep rim, while the transition on the Mid -Danube-
Tisza Plaindéds ridge is the sandy area of I 1l ancs.

until the last glacial period, then eolian processes formed the surface. The Banat and the Subot i L k a
p e G L-aused to be a heath formed by the wind 200 years ago, due to a lack of vegetation. The
diverse forms of quicksand on the alluvial fan are covered by a few metres thick typical sandy loess,

and excellent, nutrient-rich, calcic chernozem formed on it. Each crop @n be grown successfully,
there are mainly forests on the northern part covered by sandy soils, but viticulture and pomology

are significant as well.

Posavska ravnica (1.7) : its main landscape is the Srem. The western part of the Sremis in Croatia,
theeasternpartinSer bi a. Fmoun@in & suBaundad by the Srem loess plateau. Its northern
part reaches the alluvial plain of the Danube with 20-30 m high loess walls, the ridge covers a much
bigger area by the southern slopes, and it continues until the Srem loess terrace with its gentle slopes.
Apart from the loess plateau and the low hills, most of the area consists of extensive allvial
floodplains with oxbow lakes, meanders, tributaries, ponds, swamps, and wet meadows. Along and
in the vicinity of the river Sava, which forms the southern border of Vojvodina with Central Serbia
and heavily determines the landscape, flora and fauna, large wetland habitats can be found rich in
forest resources, birds, repiles and certain mammals (e.g.deer, boars) in particular. Among areas
with outstanding biodiversity as well as potential in ecotourism Special Nature Reserve Obedska bara
(Obed swamp), Special Nature Reserve Zasavica or the centurpld oak forestsaround Mor ovi L
be highlighted.

Al sTisza-s2 ks 8g/ Poti ska : rThev devemament( df .tHeOlandscape has been
characterized by subsidence and recharge from Miocene until today. Most of its surface is covered

by holocene sediment today. Backwaters, tywaters and forms of wind accumulation raised by an

erosion rim diversify the holocene alluvial plain. Mineral waters, thermal springs and oil and natural

gas fieldsin Al gyr are the important natur al resouafces o
Hungary, which is utilized in heat demanding cultures.

Maros-hor dal PK&tsp Gka al uv(ilgal Taer pvamn surr/Kuih&ed by
Maros/Mo r an@ the TiszdTisa is the result of the alluvial fan building activities of the Old

Maros/M o r .iFIGodplain and terrestrial loess formed on the fanlike alluvial fan at the end of the
Pleistocene. The abandonedriverbeds diversify the surface of the land, besides the occasional dunes.

Great quality prairie soils were formed on the southeastern parts, on the plains also known as the

12
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|l oess pl at eCasuaniS8d . ( Bif@ke®soi | and natural gas fiel

ds

wells are significant on a national level in Hungary as well. The eastern part of the Maro§ Mo+ i G

alluvial fan is mostly covered by fertile meadow soils and fluvisols, the middle part connected to the
floodplain of the Tisza/Tisa is covered by heavy meadow soils and fluvisols. The floodplain of the
Bega/Begejis also covered by humic sediment, and tracesof peat formation ar e also present.

Tami Gk a r avnhere has lfeén.aXecharge in the valley of the asymmetricalTemes/T a mi G,

established in a tectonic ditch. The recharge of the Temes/T a mvalky in the tertiary era was
followed by an accumulation-erosion terrace formation in the Pleistocene, which is covered by river

sand and gravel,loess,and glacial loam. TheTemes/Tami G | oess pl ateau, on

between the Bega/Begejand Temes/Tami G r i ver s, and erglateaus, it treatesear
loess amount of 10-35 m.

T h e B aBlS8kcand the west Banat are the extension of the sandy plain filled by the rivers, the
Great Pannonian Plain The big rivers of the Carpathian Basin merge in this area, therefore the Banat
used to be a swampy area, whch has been drained from the 17th century. However, the only desert-
like region of Europe is also located here: Deliblat (1.18) sands. There ae lanes, sand hills, residual
ridges, and sand dunes on its rough surface. Today, most of the heath is covered bygrassy pastures
and woodlands, as the sand threatening the neighbouring settlements was successfully set with
afforestation in the 19th century. There are orchards and vineyards on its southern part.

TheFr u Gk a G dgaaarrpvé molintain range, which is raised from the Great Pannonian Plain
as an island mountain. It is framed by riversd the Danube and the Savad in the north and south. The

eastdwest mountain range diverts the Danube, previously southbound, towards east. Dense,
deciduous woods cover the areas of the mountain above 300 meters, while there are pastures, arable
lands, vineyards, and orchards in the valleys.

The Guduri Lki vrh (641 m) is the highest point

Vr Gplanina (14.4.8) connected to Muntii Banatului (14) in Romania. The northern slope is steep,

t h
t ha

of

while the southern slope is gradually approaching the hillsi des of the vineyards i
plannaar e one of the island mountains, along with t|

the Pannonian Sea. These form the northernmost hump of the Serbian Macedonian mountain mass.
The Bega/Begej the Temes/Tami G, t he Brzava, the KaraG and
Banat mountains, and they are bringing it to the Danube. These rivers are usually flooding twice,
when the snow melts in spring and during the big amount of precipitation at the beginning of
summer.

To conclude the short introduction of landscapes in the region, we need to emphasize that most of the
mesoregions (1.11.3, 1.2, 1.10, 1.16) building the character of the border region are crossing the border,
which is splitting the region administratively. Thislandscape factor can be considered one of the most
important cohesion factors of the programme area. However, fer reviewing the landscape structure,
certain landscape elements should be reviewed as well.

The study area is remarkably diverse regarding both its soil types and the physical and water
management types of the occurring soils. The chernozem soils and their different versions can be
considered as a dominant soil type, and thanks to their crumbly texture, they provide great water
and nutrient management for agricultural cultivation. The amount of sandy soils (quicksand, humic
sandy soils, hiernozem-like sandy soils) is also significant, but their water management conditions

13
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are disadvantageous, as they have a strong wéer absorption ability, but a weak water holding
capacity. Regarding geographic scope, it is important to mention meadow soils, which have a
mediocre or bad water absorption ability, but a great water holding capacity. The dominance of the
agricultural lands can be established regarding the land cover and land use of the region. Significant
areas of the region were involved in cultivation over the last two centuries, so there are many
agricultural lands, but not that many natural vegetations survived. Unfavourable processes can be
observed on the remaining natural areas, as wetlands have started to dry out due to the climate
change and human activities of the past few decades, followed by the degradation and
transformation of vegetation.

Figure 3: Soil types of the study area (FAO 1985) (Be: Eutric Cambisol; Bh: Humic Cambisol; Ck, Ckcb:
Calcic Chernozem, VermiCalcaro-Calcic Chernozem; Ge, Gm: Eutric Gleysol, Mollic Gleysol; Hc:

Calcaric Phaeozem; Hcb, Hh: VermCalcaric Phaeozem, Halic Phaeozem; Hg: Gleyic Phaeozem; Jc,

Jcg: Calcaric Fluvisol, Gley&alcaric Fluvisol; Qc, Qcc: Cambic &nosol, CalcareCambic Arenosol;

Sm: Mollic Solonetz; So: Orthic Solonetz; Vp, Vpg: Pellic Vertisol, Gléyellic Vertisol; Zg, Zo: Gleyic

Solonchak,Orthic Solonchak) and the land use of the study area (Corine 2018) (1: Artificial surfaces;

2: Agricultural areas; 3: Forest and semi natural areas; 4: Wetlands; 5. Water bodies) (Source:
http://www.geo.u-szeged.hu/wateratrisk/sites/www.geo.t
szeged.hu.wéeratrisk/files/maps/soil_hu.jpg)

2.1.1.2 Climate characteristics, the impacts of climate change to the aimospheric and
hydrological processes

One of the major global environmental problems of our time is climate change. The climate of the
Earth in fact has been and will be changing in every timescale, but now human activities probably
also have contributed to the current climate change. The average temperature of the Earth has

14
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increased by 0. 74AC bet we evebeénsont advarse crih@e$d regardimgn d

precipitation as well. The time pattern of precipitation has a double drawback on the wide spread
temperate regions of both hemispheres, since both the number and length of periods with
precipitation deficit and the frequency of big amounts of precipitation at once have increased. The
natural water balance of a region is also affected by evaporation besides rainfall. The strongest
meteorological condition of evaporation is temperature. In view of the above, temperature is
definitely increasing in almost every land surface and season. This can lead toa significant
deterioration in re gions with decreasing rainfall, and it can balance out rainfall in many regions.

Climate change strongly effects the Carpathian Basin as well, it is one of the redons worldwide with
an average temperature increasing more than the global average, and the periods with extreme
precipitation are getting more frequent as well. The described changes especially affect the lowland
areas, therefore the study area as well. Tiere are extreme changes in the irrigation potential of the
region because of climate changesand geographical conditions, droughts and inland waters which
can occurin consecutive years, or even in the same yearaffect this region negatively. Therefore, the
geographical observation of problems connected to climate change and hydrological extremes is
especially important.

The lowland area taking up most of the region has a moderately warm o dry, and a warm & dry
climate. The mean annual temperature on the southern edge of the Great PannonianP | ai n i s

t h

10.

12AC, the summers are warm (the meahAc)emptehat wi @t

cold, but it rarely snows. There are fewer clouds, the relative humidity is lower, the scarce and
inconstant rainfall often leads to droughts (when the so -called potential evapotranspiration possible
in the climate significantly exceeds the precipitation quantity). The annual rainfall is only around 500-
550 mm, and 290-340 mm of it falls during the period of Ap ril to August.

Climate change has a quicker pace in the Carpathian Basin than globally, the mean annual
temperature has increased by O0.8AC over t he
decreased by 60-80 mm. The prevalence of extreme weather caditions has changed as well. Climate
change comes with the clear increase of warm extreme weather conditions and the decrease of cold
extreme weather conditions. The daily precipitation intensity (the quotient of the amount of
precipitation and the number of precipitation days) has also significantly increased over the summer,
which indicates that precipitation is more and more likely to fall in the form of short but intensive
showers.

The expected changes in the 2F' century can be quantified using climate models (but they have

many uncertainties). We can see a review of the changes in the Carpathian Basin in the future with
the results of two regional climate models of 10 and 25 km for the 2021 62050 and the 207162100
periods. The changes are moddled compared to the average of the 196181990 period. Regional
climate models predict warming for the Carpathian Basin in the 21% century, in a statistically
significant way for every season and model (so the magnitude of change exceeds the degree of
variability). However, this does not mean that the warming will continue every year: there still might

be years and seasons colder than the 196851990 average. The average annual temperature will
probably increase by 0.51 . 5AC an dAZL. Gunt i | ,2e3pedvely cothpar2diid the

reference period of 196181990. The forecast for the turn of the century includes a decline in rainfall

by 30-100 mm. The amount of summer days will increase by 3640 days on average.

15
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According to the forecast, years affected by drought will increase on both the Hungarian and the Serbian
side. The frequency of droughts increased in the inspected areas over the 50 years between 1962 and
2011. Extreme droughts have become more and more frequent in the second half of the period, besides
the increasing trend. Between 1901 and 2016, extremities regarding warm temperature increased and
extremities regarding cold temperature decreased because of climate change.

Figure 4: Average temperaturechanges (C) in the Carpathian Basin based on two regional climate

models for 202162050 and 207162100, compared to the average of the models between 19611990

(Source: 23/2018. (X. 31.) National Assembly resolution about the second National Climate Change
Strategy covering the periodof 2018-2030, providing information for the period until 2050.
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Over the next decades, 3050% of loss of production will probably be caused by the increasing risk
of droughts in the period between July and August. Water scarcity and aridification will not only
become more frequent and prolonged, it will also affect the natural environment, natural resources,
and agricultural, horticultural and forestry production bases. They also draw attention to the
i ncreasing uncertainti es foodsupphhand tipeagaridrairig iqualitydos
drinking water and food ingredients, while production costs and the risks of corporations and
investors increase. Since these risks and challenges are of a regional nature, a close crodsorder
cooperation is heeded to solve the problems. Such cooperation started in 2017, the project called
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Ol mprovement of drought and excess water monitor
mitigation of risks related to extreme wela?dher co

The interactive, online map service, established under he WATER@RISK project, provides an
opportunity to use the vegetation index data to examine droughts temporally and spatially, among
other things. The following figure illustrates droughts of 2019 in the border region.

Figure 5: Droughts in 2019 according to the standardized NDDI rates
30/03/2019 157042019 | '

i T

9 Hereinafter: WATER@RISKresearch. To the elaboration of this subchapter, bot h t hreseach oj ec't
report and its online map service were used. More about the WATER@RISK research in the subchapter:
Water projects previously carried out in the region. Research report: L a d § n.yskerkZ Blanka V. (2019):
Monitoring, risks and management of drou ght and inland excess water in SouthHungary and Vojvodina.
http://www.geo. u-szeged.hu/wateratrisk/sites/www.geo.u-szeged.hu.wateratrisk/files/pdf/kotet.pdf ;
Interactive map : https://aszaly.geo.u-szeged.hu/wateratrisk/map/?locale=en
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The extreme, droughty vegetative states can be clearly defined with the standardized NDDI
(Normalized Difference Drought Index*) anomaly. Besides the evaluation of the average of many
years, the standardized anomaly will provide the exposure measure to the projected, increased
hydrologic extremities, and based on this, the water scarcity of the study period can be defined as
well, which reduces biomass production or shifts its dynamic. The indicabrs of herbaceous vegetative
areas are usually consistent with the appearance of a drought, but the forests do not necessarily
show similarities with meteorological anomalies. High NDDI rates imply droughts, which is important

when interpreting lower rates; the NDDI rates of floodplain forests not suffering water scarcity are
obviously the lowest. Regarding NDDI anomaly, the range above 1.0 indicates drought. If a surface
approaches or exceedsthis rate, that area is probably affected by droughts. In 2018, only the

territories of hilly forests approached or exceeded the value of 1.0, but it was not continuous due to

the precipitation and temperature conditions, therefore we cannot talk about sev ere droughts. In
spring, early summer and autumn of 2019, the anomaly was constantly alove 0.5 on lawns, meadows,
pastures, and wetlands. Unexpected great changes (NDDI deviation >2.0) can occur in the spatial
distribution of the value referring to various humanimpacts( Lad 8 ny i218.019, p

According to the NDDI based, vegetative map above (Figure 5), extreme droughts were a problem
in several stages of the vegetative period all over the border region in 2019. One of the most affected
regionslasty ear was the amwicacul tural Balka

Water conservation, utilizing the usable water content in soil as much as possible, is the foundation of
preventing drought damage. Thus, farms can decrease the mentioned evaporative losses, and ca
provide the appropriate amount of water to the vegetation, even in the driest period. This is especially
important because water is the only nutrient that cannot be substituted. Harvest can be significantly
increased in territories that receive the appropriate amount of water, even if they lack other nutrients.
Although, besides reducing agricultural damage, we must pay attention to the environmental benefits of

water conservation. When using irrigation water properly, much less water is used up, therefore farms
using this method save water. However,results of the WATER@RISkesearch showthat the irrigation of

agricultural lands is problematic, as watercourses are currently hardly suitable for irrigation despite the
dense network of courses. Due to the lack of surface waters needed for irrigation, farmers irrigate during

10 Normalized Difference Drought Index is a method for measuring drought delineation using Moderate
Resolution Imaging Spectroradiometer surface reflectance data as presented in the paper by Gu et al.
(2007).
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aridity/drought f rom groundwater resources, which further increases the lack of groundwater inventories
already decreasing for climatic reasons. Another problem is that water retention and the utilization of
used water is still undeveloped in the region therefore the resulting water supplies are not utilized
properly in the region.

Extreme weather conditions, posing serious hydrological danger, occur more frequently as a
consequence of climate change. The amount of precipitation days decreases, but that of days when

a large amount of precipitation falls at once increases. This tendency affects the agricultural sector
negatively on both sides of the border, damages soil erosion and flood co ntrol systems, and as the
soil is unable to absorb intense precipitation, surface run-off can significantly increase. The increase
of the sudden downpour of precipitation and rain water not drained by the soil requires the

development of urban drainage systems and the building of rainwater reservoirs. The extemely

severe storms and hails are becomingincreasingly common environmental phenomena, and they

are posing significant risks to agricultural production.

A further consequence of climate change is the increased frequency and severity of floods in the
warmer and wetter water period. The risk of floods can also be increased by factors like the
mismanagement of floodplains, mud silting up or the incapacity of protection systems. The
development of these areas and stepping up protective measures against floods is a common goal
and a fundamental interest in the inspected region.

Figure 6: Crossborder character of river (basin) management
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The spatial and temporal variability of the amount of surface waters are presern as well, parallel to
the climate change. Besides the increasing risk of flood (e.g. Danube in 2013, Tiszaisa in 2006 and
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2010, Sava in 2014) and inland flooding, this results in extended low water periods, which have a
increasing economic, social and environmental effect on the study area. Overall, the annual water
balance shows a decreasing trend in the region regarding both surface waters and groundwaters.
Most of the year, surface run-off is insignificant, which strongly contributes to the climate s ensitivity
of the territory and the expected increase of water stress( L a d 8 n y i 189 Dh& phenomenon is
described this way: the lack of rainfall leads to reduced level of ground water and a persistent lack
of runoff, resulting in a decrease in soilmoisture content, groundwater levels, and the amount of
water transported in rivers. As groundwater levels fall, the soil can absorb even more precipitation,
which results in even less runoff, and the groundwater supply of smaller watercourses also decreas.*

The inland water concerning mainly the landscape ofthe Al sT-i sza S2 ks §g/aRdthei s k a
Mar os/ Mor i Gisilasignificanahydrdfogigal danger in the programme area, which occurs
when the soil pores are filled with water due to unf avourable meteorological and water regime
factors. Flooding causes big economic, social,and environmental problems. Inland water production
is affected by natural factors like hydro meteorological (regular precipitation, w ater storage in the
form of snow or ice, low evaporation, frozen ground), geomorphologic and topographic (local pits,
edges of alluvial fans), hydrogeological (the location of aquifers and reservoirs) and soil properties.
Among artificial factors, we need to mention the water management infrastructure (sewerage system,
dams), land use (builtup areas, railways, highways), iesponsible cultivation and the lack of
appropriate agro-technics. The combination of many unfavourable natural factors is needed for
inland water to appear, and its effects can be enhanced or moderated by human intervention.

Since inland water is not a regularly occurring phenomenon, damage caused by inland water is
variable. Inland water mainly causes damage in agriculture: it decreass the quantity and quality of
agricultural products, which can decrease income evenin short-term. Moreover, it is hard for the
farmer to cultivate the land and harvest the crops, which causes additional costs. Temporary
embankments and channels built to reduce flood damage and draining water entail significant
spending. This direct damage is present all the way through the inland water period.

There are other consequences besides its economic impacts on the inland agricultural sector,
prevention, protectio n, and restoration. Flooding can cause environmental problems as well, as water
transports contaminants like pesticides or fertilizers. Sometimes there are oil wells in areas
threatened by inland water, like in Al gy r . A little | eakdwgater thraugh cont 3
which oil can reach other areas, even crossborder. Longer inland water periods could cause changes

in vegetation. Inland water near farms or in urban areas has social consequences as well (imgssable

roads, uninhabitable buildings).

The changes in land use can have spatial implications: rural areas become wetlands again because
of the continuous flooding, or they switch to producing crops on arable lands that are more resistant

to water. They are looking at water as a value in a new approach of the inland water problem. In
many places, there is water scarcity in dry periods and inlandwater in wet periods. Using considerate
water management programmes, water stored in soil or reservoirs during wet periods could be used
during the dry months. The more diverse land use enables the presence of agricultural lands, fallows,

1 See: Lend®r H. (20163 :fAV&tgmad8l kod8sr hatBEha effect
for water resource management) p. 3.
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forests, moors, lakes etc. even inthe immediate vicinity of each other. The buffering role of the
territories could prevail more like this in the wet periods.

The hazard of inland waters has increased in both Hungary and Serbia, which requires targeted
measures supported by well-coordinated warning and information systems. Therefore, a balanced
joint water management programmeisinevi t abl e t o handle and devel op

Therefore, reducing the disadvantageous effects of droughts and inland waters and tackling the land
use and water management problems became some of the most important complex environmental
problems of the region that need to be solved. Collecting precise and updated information about
the current water balance situation and the recognition and quantification of the negative effects
and risks, which can provide basis for efficient intervention planning, are important for effective
treatment. The preparation of water supplies and water management on a (small) catchment level is
inevitable, and the participation of the actors of planning and execution is also important, it is in the
focus of the joint water management research of this programme area.

2.1.1.3 Hydrographic characteristics

The study area belongs to the drainage basin of the Danube, just like most of the Carpathian Basin.

Most of the territory was established by the Danube, the Tisza Tisa,and their tributaries. Other main
rivers of the regi on/ lKartheGdvd theTdnes/Teaymi G haen diBegéfes Be g
Besides the natural water network, the 690 km long DunawTisadDunav drainage system, locatedin

Vojvodina AP, is one of the biggest man-made drainage systems in Europe. The water regime of the

main rivers is very variable: floods and water scarcity are serious problems. Surface waters maintain
significant ecological networks, provide water to agricultu re and tourism, provide the replacement

of groundwater bodies, and serve as important waterways, especially in the Vojvodina.

Figure 7: The water network of the study area (Source: http://www.geo-u
szeged.hu/wateratrisk/siteswww.geo.u-szeged.hu.wateratrisk/filespdf/kotet.pdf)
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The quantitative and qualitative protection of the water supplies is a continuous, prioritized task both
on a national and an international level since some of the surface waters are crossborder
environmental compartments. Water quality is determined by physical, chemical, and ecological
properties. Bodies of groundwater constitute a coherent system from a hydrodynamic aspect
between the Danube and the TiszdTisa and they are reaching across the border. Water treatment
and water management are two of the most important envi ronmental issues in the programme area.
The 2000/60EK directive of the European Union, the EU Water Framework Directive is of decisive
importance regarding the situation of surface waters and groundwaters. It created a new basis for
water protection in the EU member statessThe Hungari an National Wat er
Plan)was adopted in 2017 and it contains the strategic framework of water management until 2030
and a mid-term action plan until 2020. The Water Management Strategy of the territory of the
Republic of Serbia®?, under the Water Law in Serbid?®, is a framework document that includes the
execution schedule of the reforms concerning the water sector until 2030, the aim of which is the
achievement of the necessary water management requiremerts on a regional and local level, and
the achievement of the water management objectives. It helps with the execution of the joint water
management tasks, based on the bilateral agreement signed on the government summit in Subotica
on 14-15 April 2019: Agreement between the Government of Hungary and Serbia on Sustainable
Water Management and the Cooperation of Transboundary Waters and River Basins of Common
Interest™.

Many processes, like climate changeurbanization, or the increasing biological and chemical loading,

pose new and increasing risks to our waters. The status of surface waterds mainly determined by

the industrial and agricultural activities in drainage basins and the processing rate and efficiency of

the resulting industrial, agricultural, and communal wastewaters. The quality of the rivers is
endangered by both Hungarian and Serbian municipalities. The water quality of the TiszdTisais quite

good and the water quality of the Danube has increased as well over the last few years due to the

lack of significant industrial installations and as a result of the establishment of municipal sewage

treatment plants. However, besides the wellknown, so called conventional pollutants (e.g. natural

organic matters, nitrite/nitrate, heavy metals and heat output), science and the public opinion have

turned their attention to the new types of threats, mainly the diverse compounds increasing because

of pharmaceutical and chemical research and production. Besides mico plastic, which people are

currently concerned with, the aquatic dispersion of drug residues, hormones, substances having a
hormonal action and antibiotic -resistant micro-organisms causes further problems. The quality of
surface waters is also important because drinking water is currently extracted from riverside filter

wells in Vojvodina AP, but a clear shift is visible towards artesian wells.

The levels of arsenic in some of the water catchments cause problems. According to the water aquifer
geochemical layers, the arsenic is of natural origin. Drinking water supplies are contaminated with
arsenic in more than 100 settlements on the Hungarian side of the programme area, and this problem
is present on the Serbian territories close to the border as well. The amount of arsenic in produced

12 See:Strategija upravljanja vodama na teritoriji Republike Srbije do 2034. godine

13 See:https://www.paragraf.rs/propisi/strategija _-upravljanja-vodama-u-srbiji-do-2034.html

14 See more information about these strategies in the chapter "Policy frameworks".

15 See:https://www.vizugy.hu/index.php?module=conten t&programelemid=75&id=78&page=8
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drinking water inthe artesianwat er s of the region exceeds the
is a high amount of methane, iron, manganese, ammonium, and boron components - of a natural
origin, just like th e arsenic- in some of the water resources as well, which causs problems.

Public drinking water service is ensured in every settlement on the Hungarian side of the border,
nearly 100% of the properties located on the inlands of settlements and parts of settlements are
provided with drinking water from public drinking water n etworks. The water quality status of the
counties significantly improved with the introduction of the technologies initiated by the Drinking
Water Quality Improvement Programme. The quality of drinking water in Vojvodina AP is
unsatisfactory, they are usirg groundwater for water supply. These groundwaters contain more
arsenic, ammonia, organic matters, borate, sodium,iron, and manganese than allowed. According to
the Spatial Plan ofthe Republic of Serbia only a small number of local governments in the Republic
of Serbia have a municipal wastewater treatment plant, with the largest cities (Belgrade, Novi Sad
and Nis) discharging untreated wastewater to recipients. Based on the results of an analysis carried
out by the Environmental Protection Agency between 1998-2008 using 143 measuring points it can
be concluded that the most endangered are rivers and canals in Vojvodina.

The JOINTISZA ITRBMP joint programmef measures also included in the Tisza MoU signed by the

Eur o

Ministers of the 5 Tisza countries stated that 40% ofthe Ti sz a/ Ti sa r iagglomerdiiens i nd s

lack wastewater collection systems.The document also predicts that Serbia is going to construct a
specific number of sewer systems and wastavater treatment plants, however, to find appropriate

financial sources to achieve progressin this field remains a challenge. It has to be taken into

consideration that the total water quantity in the TRB for present use (like irrigation, other agricultural

use, public water supply, industrial water supply and other uses) is approximately 54% smaller than
the planned water demand by the end of the next planning period .

Furthermore, the biggest water processing site purifying the alluvion of the Danube (1500 I/s) is in
Novi Sad. There are no water purifying dtes in the areas where there are arsenic and organic
substancesin the groundwater. Therefore, the percentage of drinking water provided to the public

with inadequate quality is extremely high (depending on the district, it is 77-100% regarding
physical-chemical parameters, and 833% regarding microbiological parameters). The special

features of the drinking wat/eB§ camdBanatistha theyoefluirss o me ¢

much more complex water processing technologies than the standard procedure in most
settlements, because of the quality of the resources. Utilizing new, better quality water springs and
using new technologies for purifying drinking water could be a solution.

23



Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC programme ...

Figure 8: Public utility drinking water testing data in municipalities with arsenic in Hungary, 2017
(Source: http://www.ksh.hu/docs/hun/xftp/idoszaki/pdf/kornyhelyzetkep18.pdf)
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Figure 9: The concentration of asenicin Vojvodina AP (Source: https://docplayer.hu/7260133-Pilot-
kutatasok-feladata-a-vizellatas.html)
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Improving drinking water is essential for the entire programme area. In both Hungary and Serbia,
drinking water development projects are financed by operative programmes initiated on a national
level. The watersupply of the areas where the drinking water contains toxic arsenic, a high amount
of organic matters and sodium is prioritized. Developing and renovating water distribution netwo rks
could be a solution to the problem of microbiological quality.

The JOINTSZA ITRBMP Joint Programme of Measures included in the Tisza MoU signed by the
Ministers of the 5 Tisza countries declared that the groundwater level is continuously decreasing due
to over abstraction. At the Tisza River Basin level, the number of groundvater bodies with poor
guantitative status increased from 22 to 29. During the last ICPDR Tisza Group Meeting the Serbian
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Side initiated future projects on groundwater management. Overall, an integrated river basin-based
economy is still needed to preserve the high quality and sufficient amount of surface waters and
groundwaters, considering and strictly applying the EU directives in Serbia®. For this, a jointly
coordinated water quality monitoring system and hydrologic database of the environmental and

health risks (e.g. from droughts, floods, hydrologic situation, drinking water contamination, sharing
the best practices of drinking water resource management, and corrective actions for preventing
drinking water contamination (e.g. with arsenic)), the joint pl anning of water retention and infiltration

reservoirs are needed. A joint researchcentre and a web-based platform were established during the
previous programme period to solve the problems of droughts and inland waters in the study area.

Nevertheless infrastructural development still belongs to the national competence of each countries.

Water projectspreviously carried out in the region'’

WATER@RISKHUSRB/1602/11/0057- The development of drought and inland water monitoring
solutions suppating water management and the mitigation of risks from extreme weather conditions
(1 October 2017#30 September 220)

In liaison with these beneficiaries:Szegedi Tudonm&BInsgf-egyatemd®ki V2z¢igyi
Univerzitet u Novom Sadu, Prrodno-mat emat i L ki f a k u,lUniverzitetws NoVamvSadm, S a d u
Poljoprivredni fakultet, JavhoVodopr i vredno Preduzele Vode Vojvodi

Extreme weather conditions, posing serious hydrological danger, occur more frequently because of
climate change. Out of these hazards, droughts and inland waters are the most significant regarding
their geographical scope and their agro-economic effects, and these two hydrological hazards
threaten the sustainable development of the cross-border region the most. Despite th e significant
progress of the previous initiatives and developments, risk assessmentand mitigation have not
reached the operative level. Since these risks and challenges are of a regional nature and they are
equally affecting the Southern Great Plain andVojvodina, a close crossborder cooperation is needed
to solve the problems.

The primary goal of this project is the development of innovative and coordinated monitoring
solutions and the preparation of operative water management plans, which promote the
establishment of early warning systems and the elevation of results to an operative level. The jointly
established Drought and Excess Water Research and Monitoring Centre comprises the coordination
of research and monitoring research and development tasks and the broad communication of results
with the partners. The achievements of the project have significantly contributed to the development
of cross-border water management and risk prevention systems, the improvement of the ecological
and quantitative status of water bodies and the reduction of the risk of drought and inland water
flooding. The results also support the sustainable development and the resilience towards climate
change of strategic industries and the entire cross-border region.

16 Directive 2000/60/EC of the European Parliament and of the Council and EU flood franework directive of
23 October 2000 (directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007
on flood risk assessment and management)

17 Source: http://www.interreg -ipa-husrb.com/hu/projectek/protect -husrb1602120132/
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BABECA HUSRBL601/11/0001 - Complex water management development in the region of the
Baja-Bezdan Canal (29 September 201728 September 2020)

In liaison with these beneficiaries: Al Duna-v ° | gy i V2 z ¢ gyJdavnd \waoprigradho- s § g
preduzele " Vode SadpHondSEropske gosloM 0AP Vojvodine.

The aim of the project was to decrease the flood risk of the target area and to restore the drainage
capacity of the Baja-Bezdan Canal. The interventions of the project improved the cross-border water
management and risk prevention systems. Another aim was for the results to provide a solid
foundation for further research.

The concrete activities included the building of driftwood removal platforms at 3 localities in
Hungary; the reconstruction and rehabilitation of t he Bezdan antbdededgmedsf ok L
5600 m section of the Baja-Bezdan Canal in Hungary;the procurement of special equipment for
maintenance in Hungary and Serbia;the development of studies and plans; and the activities related
to project management and information and publicity. These activities are expectel to prevent or at
least reduce flood risks, to enhance the movement of people and goods between Hungary and
Serbia, as well as Serbia and other countries given that the Bezdan Lock is thfirst lock on the Danube
in Serbia which in turn enhances the movement of people between the settlements in Serbia and
Hungary improving the quality of life of local population . At the same time it also has a positive
impact on restarting the production at the Bezdan shipyardand creating improved conditions for
better cross-border cooperation and transport in the future and established better conditions for the
commencement of business activities pertaining to tourism development. Notwithstanding the
project also resulted in an improved ecological and chemical status of the whole canal.

URBANPREX0 HUSRB/1602/11/0097- Extreme precipitation and flash flood monitoring and the
development of a forecast and early warning sy®m in Hungarian-Serbian crossborder urban areas
(1 November 201731 October 2019)

In liaison with these beneficiaries: Univerzitet u Novom Sadu, Prirodno-mat e mat i L ki f ak
Novom Sadu, Szegedi Tudom8nyegyet em, UbkVvbar niatudkta
Szeged Megyreos J¥ongk¥eo rVidEPn/gdeovadi kanalizacija Novi Sad

In the framework of the project, two precipitation measuring networks have been established in the
two most populated towns of the project area: Novi Sad (Serbia) and Szeged (Hungary). As a result,
the amount of rainfall can be observed in a territorial resolution much bigger than ever before. The
continuously collected data of the system and the real-time display of the measures can significantly
help the citizens with personal level protection in time of extreme precipitation events, or the local
decision-makers and utility companies in mitigating the damage of potential crisis situations. The
establishment of the warning system will be based on data collected with remote sensing and
measurements by precipitation monitoring systems in Szeged and Novi Sad.

WASIDCA- HUSRB/1601/11/0004- The developmen of water supply and water transport
infrastructure in the drainage basins of the border region(1 June 201731 May 2020)

In liaison with these beneficiaries: Al sT-i sza vi d®ki V2zS8kwipGltgaagatp-Ge § ¢
Pokrajinski sekretarijagtzapd j opri vredu, vodoprivredu i Gumar st vo
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The project aimed at improving the region's water management, increasing safety and protection of
people living in the border region, contributing to ecologic al water management, having higher
quantity and quality water, and thus improving the socio -economic situation of the municipalit ies
and the border region. Establishing water recharge based on the surface water supplies is a key
element in the region, as the current surface and groundwater resources ae not enough for the
agriculture activities and the everyday activities of the population. Regarding flood prevention and
flood management, the water agencies operating on the two sides of the border shared the technical
methods and resourcesapplied. On the Serbian side, theexperts,and volunteers of the two countries
received a training to learn a defence technique. The aim of this initiative wasto develop the technical
and human resources of flood prevention on both sides of the border with joint action and the
procurement of the flood protecting hose dam. The purchasedtool can be used in both countries if
necessary, as a quicklow weight and efficient alternative.

PREVENT!FLOOD SUSTAINABLMUSRB/1602/1 / 0225 I ncreasing the effici
flood protection with intelligent metering (1 October 201731 March 2020)

In liaison with these beneficiaries: BajaV 8 r o s r M@k g,z aQpaGt i na Novi Belej

The aim of the project is to improve the flood prevention and flood protection capacities of Baja and

Novi Belej with key i nfrast rhased disagter preventoh toplane nt s,
planning activities and training and awarenessraising activities. Flood protection has a great
significancei n Baj a and Novi Belej because of their gec

responsible for the protection of areas along the rivers, and they want to increase the efficiency of
flood protection.

ECOWAM- HUSRB/1602/11/0010- Fighting against extreme weather conditions in the border region
with environmentally friendly water management (1 October 201731 March 2019)

In liaison with these beneficiaries: Al sT-i sza Wi d @y Vi | g daxryp avddepsiveedno
preduzele "Vode Vodpnvdo daiEnver"o pNsokvii pSoasdl,ovi 6 Aut onomne

The aim of the project is to prevent the factors affecting the quality of waterbodies with the help of

the joint water manage ment devel opment system to be establi s
megye. Specific objectives: improving their water balance with mud dredging, heritage establishment

and the elimination of vegetation overgrown in the river bed; Establishment of a joi nt monitoring

and analysing system in order to preserve the water quality and biological diversity of the joint border

regi on; Defining |l ong term solutions for the pre\
project, according to the overall objectives of the programme, contributes t o the coordinated
development of the regio n, by the sustainable utilization of the natural and cultural resources, with

preserving the biological diversity of the region and providing the sufficient water quality, based on

the closer economic cooperation.

2.1.1.4 Waste management

The amount of municipal waste produced in Hungary is currently 3.8 million tons per year, the
deposited waste of this is 2.2 million tons per year. 1.1 million tons of waste is recycled. The
deposited, but recyclable waste represents a log value: the added value that could be extracted from
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it is estimated to be 10-50 billion Ft every year. Therefore, extracting the inherent value in waste is a
public interest, which the European Union is trying to encourage by imposing stricter obligation s
regarding waste recycling. The aim is toincrease the levels of preparing the fractions of paper, plastic,
glass,and metal, which are part of municipal waste, for re-use andrecycling them by 50%. Complying
with the EU obligation, the initiatives for the isolated collection, pre -treatment and utilization of bio
waste/green waste is necessary for further decreasing the amount of deposited waste, encouraging
utilization with cleaner materials and raising awareness and establishing tre right behaviour, in order
to develop public services.

Figure 10: Challenges to sustainability
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Cooling degree days RCP4.5 = Cooling degree days RCP8.5

b

CDD per year

Share of renewable energy sources in electricity Municipal waste management operations

Share (%)

0% 20% 40% 60% 80% 100%
Waste generated Share of operation
0 {kg/capita) (%)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Disposal - landfill and other m Disposal - incineration and energy recovery
=@-European Union - 28 countries  =@=Hungary =@=Serbia fecycling - composting and digestion m  w Recyeling - materlal

In Serbia, about 80% of domestic waste are collected in an organized manner, the rest goes to the
more than 3500 illegal landfills of the country; only 5% of the collected waste is recycled. No progress
has been made regarding packaging waste over the last ten years. The recycling ratio in this sector
is estimated to be 35840%'. The underdevelopment of waste management is one of the key

problems, the number of illegal landfills is steadily increasingas a result.

18 Balkan Green Energy NewsWaste management in Serbiad problems, challenges, and possible soldions

https://balkangreenenergynews.com/waste -management-in-serbia-problems-challenges-and-possible-
solutions/

N
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2.1.1.5 Renewable resources, energy potentials

Solar energy utilization: The natural conditions of the programme area are advantageous regarding
solar energy utilization, the annual number of hours of sunshine is min. 1900-2200, the average
amount of incident solar radiation is 1300 kWh/m?2. Only a | imited amount
energy can be used for heating in the winter season, but there are the so-called seasonal (with a
volume of 100,000 m® even) heat accumulators, which can play a significam role in meeting the
demands of winter heating.

The photovoltaic systems, built on unallocated areas, are for use in power stations, they can be used
for local energy supply (in an autonomous or connected mode) mounted on the roofs of buildings
or installed on the front of buildings. The thermal solar energy systems are the most economical to
use for hot water preparation, and they are utilizing solar energy on a 30-50% efficiency every year,
if the power converting solar collectors are operating in a well-oriented location in a good angle,
without shadows.

Besides the high potential, the solar energy powered installations have shown a much slower
spreading tendency over the last few years in this region compared to international data, which was

because o the low and uncertain financing sources and other administrative obstacles. However, the
solar energy production more than tripled (increased by 317%) between 2017 and 2018 in Hungary
(the solar power plants for household purposes, which are mainly solar panels built on rooftops, are

not included in this increase, as there are no data of the accurate production of these power plants).

In Serbia,the emphasis of exploitation of electricity production capacities for renewables and wastes

are not placed on solar energy, but rather on hydro energy. While in 2018 in Hungary 726 megawatt
solar energy was produced, in the same year in Serbia only 11megawatts. However, in 2018 Serbia
produced 3 043 000 megawatts of hydro energy, while Hungary only 57 megawatts.*

Table 2: Electricity production capaities for renewables and wasts in 2018 (in megawatt)

Energy product source Hungary Serbia
Hydro 57 3 043,000
Geothermal 3 0
wind 329 227
Solar 726 11
Solid biofuels 385 0
Biogases 76 17
Waste 64 1
Industrial waste (non-renewable) 19 1
Municipal waste 45 0
Sum 1 704,000 3 300,000

19 Source of data cited in this paragraph and in the table are from Eurostat:
https://apps so.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_inf_g@crw&lang=en
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The additional main areaswhere solar energy is directly exploited, and which are worth developing
in the region: active solar thermal systems, agriculural solar thermal applications, passive solar
thermal systems.

Ther mal water: t he pr ogr amoapacitees aeeaadspecial featune of thee r ma |
Carpat hi an Bas ias é&wholdiyid oth guaatitativgly and qualitatively outstandi ng

even on a global scale. Favaurable geological conditions resulted in the outstanding amount of

t her mal S pr i n gust.belowhhe Caspathian iBésm thioned during the forming of the
regionds ground structure, théks emaomrnrtel & hwea shi glho & erm
Its thickness in the region is 23627 km, and where the bedrock is closer to the surface, he ground

thermal flow is typically higher as well. The temperature and amount of thermal water provides an
outstanding basis for utilization in several regions. The temperature of extractable thermal water is

909 5AC in Szeged anahd60dD ALu ri mo uvnod ivnosdsirrouadingsPThea nd i
amount of water extractable with modern well systems is 60880m?®/h. This means acalorific value of
2.004.5MW per wells, which can be further increased with modern technology.

Figure 11: Heat-flow and crustal-thickness in the border region

o CESCI Heat flow Crustal thickness Sons:
/‘-\ | ‘ \ | | H I http://geophysics.elte.hu,

Navteq database

Geothermal energy is only partially renewable, but the Carpathian Bash 8 s huge snasppl y v
probably last for thousands of years. There is a geothermal systemwhere the heat source, the

reservoir and the transport fluid coexist. The reservoir is a hot, permeable rock volume, which the

fluid circulating in it gets the the rmal energy from, and which is constantly heated by the ground

thermal flow. Geothermal fluid is mostly thermal water, which can be in the form of liquid or vapor,
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depending on the temperature and pressure of the reservoir. The methods and tools of product ion

are developed in the oil industry, the depletion of oil stocks partly encourages the industry to
produce geother mal energy. The average geot her mal
or 60AC/ km h eTheregiomis at thé ferefrent of the world regarding the agricult ural
utilization of geothermal energy. There are huge potentials in other utilizations, research has shown

that the programme area has all the necessary elements for establishing a geothermal system This

is why it is considered an absolute must to detect the high temperature zones in the Great Pannonian

Pl ai nds b a s estadish leep eaharttedigeothermal systems there being the most suitable

location in Europe. It would be advisable to support geothermal research, development, and
investments more efficiently.

Biomass: a byproduct, serving as a secondary raw material suitable for local thermal energy
production, which is largely available as a result of agricultural activities. Biomass is the potertial of
one of the most significant renewable resources due to the agricultural nature of the programme
area, considering the natural conditions, the structure of land conversion and the nature and
standard of agricultural production. The energy use of bio mass is varied,it can be used for thermal
energy production, electricity production, and as a type of fuel.

In the research paper "Analysis of PlantProduction-Obtained Biomass in Function of Sustainable
Energy'® the degree of utilization of the agricult ural biomass for energy purposes in AP Vojvodina
is analysed. The results of the research indicate that there is a huge potential in unused agricultural
biomass for energy purposes in AP Vojvodina. Considering the surveyed 75 agricultural properties,
the total technical po tential of biomass was 152 318.49 t/year, while only 15 149.42 t/lyear was used
for energy purposes. A significant part of biomass is burned in the fields instead of being used for

energy purposes.

In Hungary the obligatory statistical data collection regarding biomass is the task of the NARIC
Research Institute of Agricultural Economics, Agricultural Statistics Department?! However, data

collection covers all the biomass power plants, heating plants and biogas plants, the data protection
rulesdonotallowt o anal yse all of the data ( tKiskunoountgyber o
stays below 3). I n Csongr8d county there are 3 bi
altogether 36 435.6 tons of biomass (more than 50% are from agricultural resouces) for energy
purposes >

20 gkrbila, 3iGwlinggkas,andar; Prodanovil, Radivoj; RistilL, V
Jankovi L, Zoran; Radosavac, Adrni-Rrodaction-DigainedBiorBaasGra ( 2 0 2
Function of Sustainable Energy." Sustainability 12, no. 13: 548. htips://www.mdpi.com/2071 -

1050/12/13/5486/htm

22 Demeter Edit (2020): Stafieshtbiskai8]l sl ene®g®k fdnBiyomds
1. s z § ifstafisical Reports, Biomass use for purposes of energetics2019/1. Issues no. 1. (published
in 2020).

http://repo.aki .gov.hu/3581/1/Statisztikai%20Jelentes%20Biomassza%20felhaszn%C3%A11%C3%Als.pdf

22 Data providing of the NARIC Research Institute of Agricultural Economics, Agricultural Statistics
Department.
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A relevant previous project in this topic is the Interreg-Danube funded ENERGY BARGHEwhich was
realised between 2017 and 2019 and aimed at exploiting the potential for green ene rgy in the form
of biomass along the Danube river in a sustainable way, thereby increasing energy security and
efficiency in the Danube countries through building a platform for the exchange of experiences and
best practices. An outstanding feature of the ENERGY BARGE project is its crosgctoral approach
as the project brings together key actors along the entire value chain, stakeholders from the
bioenergy industry, Danube ports as well as relevant public authorities and policy stakeholderswhich
shall support transnational know -how transfer and cooperation.

A similar current example is the project called DanuP-2-Gas: Innovative model to drive energy
security and diversity in the Danube Region via combination of bioenergy with surplus renewable
energy®*. The project started in July 2020in the framework of the Danube Transnational Programme
and aims to diversify the energy sources expand generation of renewable energy, create storage
strategies for renewables and advance the electric power and gas sector coupling.

Furthermore, the EUSDR PA2 supported theDARLINGe transnational project® (lead by the Mining
and Geological Survey of Hungary) mapping the untapped deep geothermal energy potential of the
South Pannonian basin in Hungary (and also in Sbvenia, Croatia, Serbian and Romanid. This was
coupled by heat market analyses, thus matching the availableresources with existing heat demands
(e.g. larger cities, district heating infrastructures, etc.) to outline the most prosperous regions for the
future development of geothermal heating projects. The project also provided a market-replicable
toolbox (methodology) consisting of 3 complementary modules. It was developed for sustainable
geothermal reservoir management consisting of an independent indicator based benchmark
evaluation of current uses, a decision tree to provide a step-by-step guide to project developers and
a geological risk mitigation scheme to maximize the success rate of a first geothermal well reaching
the expected yield and temperature. The project results largely contributed to the establishm ent of
Serbiads first g eiogt dystemnira Bogatiti Eheérefarec the DARLANGe project
outcomes could support project development in the HU -SRB crossborder region.

2 See more information on the project here: http://www.interreg -danube.eu/approved-projects/energy -
barge

24 See more information on the project here: https://energy.danube -region.eu/wp -
content/uploads/sites/6/sites/6/2020/06/20200527_DanuP -2-Gas EUSDR_PA2.pdf

25 See more information on the project here: http://www.interreg -danube.eu/approved-projects/darlinge

32


http://www.interreg-danube.eu/approved-projects/energy-barge
http://www.interreg-danube.eu/approved-projects/energy-barge
https://energy.danube-region.eu/wp-content/uploads/sites/6/sites/6/2020/06/20200527_DanuP-2-Gas_EUSDR_PA2.pdf
https://energy.danube-region.eu/wp-content/uploads/sites/6/sites/6/2020/06/20200527_DanuP-2-Gas_EUSDR_PA2.pdf
http://www.interreg-danube.eu/approved-projects/darlinge

Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC programi

Based on the analysis o f t h e Ernvimopriemtal @otection and environment  al
sustainability 6 the following types of potentially functional areas can be defined
within the region:

1

33

Landscape units: mesoregions having similar and crossborder characteristics
determined by their natural features and the social-economic impact of its population
(namely Al f Dluchiament e/ Podunavl j e, B § c s k aTiszas 2
s2ks8g/ Poti sk+shomrawamp/i®kekrh Glaea oxsl uvi j al na r
Areas exposed and vulnerable to climate change: first, droughts can be defined with
the standardized NDDI (Normalized Difference Drought Index) rates based on the
WATER@RISK project, where regarding NDDI anomaly, the range above 1.0 indicates
drought. Secondly, areas with flood risk can be considered, where riverine flood risk is
high (6-10 thousand) or very high (above 10 thousand) meaning that the number of
affected people per thousand inhabitants is outstanding.

Water bodies: either surface or underground water resources can have crossborder
character, including river catchment areas, reservoirs or actual rivers and their
tributaries. The quantity and the quality measures such as the chemical status of water
bodies can make a clear distinction (see theFigure 6 about &ross border character of
river basin managementd.

Areas rich in renewable energy potentials: one of the most adequate spatial forms of
cross-border renewable energy sources are the geothermal systems and reservoirs.
The areas richest in geothermal energy can be found where the hear flow isabove 100
kmW/m ? and where crustal thickness is less than 25 metres. Furthermorerich in solar
radiation of bioenergy can also be considered asseen as functional areas.
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2.1.2 Transport conn ections

2.1.2.1 The context of macroregional transport connections

The macroregional transport connections of the border region ha ve a good base being influenced
by the geographical relationships, historical development and the current social, economic and
political processes as well.

The geographical relationships do not pose insurmountable obstacles to transportation in the region,
only the bigger rivers (Danube, TiszdTisa, Sava) encourage building expensive structures. However,
these rivers are potential, but currently under-utilized paths of water transport. The favourable
geographical situation, the lowland landscape does not increase investments too much. Considering
the historical developments of the region d mostly the changing borders during the previous cent ury
0 have left their mark on the peripheral transport network. How ever, the lines and connections that
used to cross the previous borders have not disappeared completely; they can be reused agpotential
resources during investments (see SzegedSubotica-Baja railwayproject).

The current social, economic, and political processes are changing quickly and getting more and

more complex. Hungary, bei ng a member of the European Uni on
aspirations together create a commonality of interests. In this framework, the Pan-European
(Helsinki) corridors in the area are important aspects of cooperation. Corridor VIl (the Danube river)

and Corridor X (BudapestBeograd-N i-Thessalonik/Sofia) are reaching the border region. The

former is a waterway and it is currently only an opportunity for t he region (but itis a huge opportunity

since the Danube-Main-Rhine canalrenders the biggest international economic cent res availablein

the European Union) , but the | atter is one of Southeast Eur
routes towards the economic hubs of the European Union Both corridors have a macroregional
importance with an impact larger than Hungarian-Serbian cooperation, and the border region can

greatly utilize both, thus increasing the level of interconnectedness.

Macroregional connections can have negative effects on a local level, which is related to the transit
flow significantly increasing, especially in prioritised periods. Regarding the present border region,
this means crossing the trans-Balkan route towards the EU, the huge number of migrant workers
seasonally travelling possibly overburdening border crossings, not only the motorway border
crossing in R°szke.

The border-related events of the last few years also need to be taken into consideration. The
ani gr ati on <cr i si s ¢ andihérespdnsebte theacrisis hame nadt Bekrbadvantageous
for border permeability, border section development and cross -border connections. At the height of
the migration crisis, the amount of irregular border crossings via the Western Balkans route was
extremely high. However, the high number of arrivals on the route has decreased significantly in
recent years due to several factors and measures. Among other things, the EU has coordinated its
migration strategy, one of the main pillars of which is to address the incentives for irregular
migration; Hungary has strengthened the protection of its borders, and Serbia has abolished visa-
free travel for Iranian citizens. At the same time, due to global trends, larger migration waves similar
to the past may occur in the future.
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Figure 12: Transport connections of the border region
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2.1.2.2 The internal and external transport connections of the region

The existence of transport connections and transport network (which are the transport channels for
individuals, services and goods)are inevitable in every territorial cooperation. In case of all border
regions, the elimination of congestion is the possibility of removing the most important obstacle (the
border) for establishing more frequent connections. Fortunately, the geographical relations do not
make establishing border intersection points more difficult (cf. Hungarian -Croatian border and the
Drava bridges).

Border crossing

The state border is the significant geographical factor of the region. This is especially true, taken into
consideration that border screening/control at the Hungarian -Serbian border is outstanding with
Hungary being a member and Serbia currently not being a member of the EU and Schengen.
Therefore, not only the entry to Hungary, but also to the entire Schengen Areais controlled at this
border, so its administrative reduction is not a local competence; crossing the border can only be
made smoother through other means.

Many border crossings were opened along the Hungarian-Serbian border not independently from

the excellentinter-st at e r el at i Brad k(i ¢ svd tntolga laadm i n -Ratihazn B§c.
2018, K¢ Rabkih2910)aso today nine road crossing points, two railway crossing points and

one river crossing point (from 2015, bet ween Szldegoe tlavelersqtheKa nj i
R° s ztkoer go G rail way crossing point has been cl osed
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As aresult, the road border crossings are less than 20 km from each other on average, which is a
significant progress compared to previous conditions. However, traffic has been increasing over the

last few years, both in transit and at a local level, which is increasing the utilization and periodic

congestion of border crossings.

Figure 13: Border traffic along the Hungarian-Serbian border
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Balki Breg, ar e o0 n-1900 ang enly avhilabte vioe irdividu@l trdn€port, they are

closed for cross-border public transport (by bus). Accordingly, even though having a border crossing

every 20 km is reasonably good (only the Slovenian border section is better with an average distance

of 9.2 km, and the AustrianrHungarian border is the same out of the Hungarian borders), the
transferring capacity is weaker than required as a result of the limited opening hours and modes of

transport and the longer border control because of the external Schengen border.? Therefore, a six

hour-long wait can easily happen in particular periods, but a two-hour-long border crossing is

common anyway, which is obviously very disadvantageous for border region integrity. The border
crossing at K¢bekh8za (al so wi t bpened mosttresahtly,ch@se ni ng
become overcrowded very quickly after its opening and the waiting time quickly became the same

as at other border crossings.

%6 To compare: All border crossings are open G 24 for all kinds of traffic on the Slovenian side, which stems
from th e nature of the internal Schengen border.
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The reason for border crossing capacity reduction is in hard infrastructure. Opening lanes and
expanding road surfaces to enable other kinds of traffic would be important development pathways
regarding border crossings. These kinds of projects exist today, making the border crossing between
Hercegsz8nt - and Balki ooBsrtraffic whiah is cuaréntlyen thecagendaenad vy ¢
partly taking place.

Limited human capacities also influence the limited transferring capacity of the border crossings. The
transferring capacity, which is the drabittyyeosldbepr obl
improved with more border staff and multilane bord er control. There have been plans for this,
currently the priority is the border crossing at¢ s ot t h al o mtime €avimg prejects gequiring

software development are running nowadays as well, this will hopefully show positive results in the

near future.

I ncreasing transferring capacity would not only
economically beneficial, as the labour flow from Vojvodina towards Hungary is significant, where the
flexibility of planning of the production shifts is limited in case of border crossings open 7.0619.00,
since employees need to head home on time, or go on a huge detour. Tourism would also get
additional revenues as well, since a border crossing open 024 would mean more guests in thermal
baths and in other service areas (restaurants, shops). Even a slight increase in opening hoursvould
solve lot of challenges deriving from short and limited available time for crossing the state border
regarding the flow of employees in particular . Extension of opening hours from 7.00-19.00 to 6.00-
22.00 would not only secure an additional four hours to get to the neighbouring country, but it would
greatly contribute to a stronger integration of the two labour markets. This would result in, among
others, a smoother flow of workforce , and daily commuting would be a real option for many .

Table 3: Border crossing on the HungarianSerbian border

Name of the . The volu-me of . Additional
border crossin Type of traffic traffic Opening hours informat ion
g (vehicle, 2018)
vehicular
in the IPA

Hercegszs§ international goods programme (SO-
e g > 7 7 (pto35yand 537 00.00-24.00 BAJA 2) during

passenger transport development, later

heavy vehicles as well

only individual
B8 cs s zent| passengertransport .
Rastina for EU, EEA. Sigs 63 (open this year) 07.00-19.00 from 2018

and Serbian citizens

only individual
B 8 c s al m§ s| passenger transport
Bajmok for EU, EEA, Swiss 300 07.00-19.00

and Serbian citizens

international trade
Tompa-Kelebija in goods and 2637 00.00-24.00

passenger transport
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Name of the
border crossing

Type of traffic

The volume of
traffic
(vehicle, 2018)

Opening hours

Additional
informat ion

¢sott hBaallo

only individual
passenger transport

development ideas
from the stakeholder

Vinogradi for EU, EEA, Swiss 579 07.00-19.00 consultations are
and Serbian citizens concentrated here
o only international
R® s ztkoer g 0 {4 yividual 749 07.00-19.00
alo (rout
passenger transport
o international trade . .
R®'s zrkoer g 0|, ' 0ds and 5880 00.00-24.00 the biggest transit
az2o6 ( M5) crossing
passenger transport
only individual
. o passenger transport
TiszaszigetN a | a for EU, EEA, Swiss 747 07.00-19.00
and Serbian citizens
only individual
) passenger transport
K¢ b e k4Rge a for EU, EEA, Swiss n.a. 07.00-19.00 from 2019
and Serbian citizens
railway
transit, in connection
. . with the
international trade 16 trains/da; development of the
Kelebia-Subotica | in goods and y 00.00-24.00 P
assenaer transoort (2015) Budapest-Belgrade
P 9 P high-speed railway
line
closed since 2015,
RO s zHkoer 4 o international trade currently under
ey 9 in goods and closed 00.00-24.00 development,
y passenger transport planning to re-open
in 2022
water transport
international trade
SzegedKanj i | ingoodsand n.a. 07.00-19.00 from 2015

passenger transport
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Railway transport’

The railway links are currently made up of two railway lines. The BudapestBeograd railway line shows

the macroregional connections; its significance is subsidiary regarding both sides of the border

region. The future and already stated development of the highspeed railway connection between

the two capitals is relevant for strengthening the macroregional connections, however its direct effect

on the integration of the border region islimited given that the main purpose of the line is to facilitate

direct freight traffic across Serbia and Hungary to Western Europe from the port of Piraeus, Greece

as well as to have a longdistance type of passenger connection ( a | n t ewitiCviery few $tops

within the programme area. The BudapestC e g FKRasle m ®3zeged Subotica line is part of the

TENT system, therefore the macroregional connection is ensured (but it is not a pan-European

corridor), and this line is also important because of border region integration. Unfortunately, cross -

border transport has not been operating here since 2015. For the development of the passenger

transport resumed in 1988, the necessary research and plannig prior to the investment have been

made with EU co-financing, and as things currently stand, the investment will begin in 2020.
Establishing an efficient and environmentally sustainable public transport connection between the

two big towns of the region ( Szeged Subotica) would boost border region integr ation (Figure 14). If

border control s were executed on the train, getting from one town to the other (45 km) would only

take 30 minutes on 0i nt er cineyed two hoars stasting iMay 2022, ar e |
while it would take 70 minutes on passenger trains stopping at several stations. Passenger trains
would run between two oOintercityd trains. Passeng
lines in both towns.

For now, there are only plans for expanding the line and re-opening the Subotica-Cs i k-®r i a
B§cs aBamp8mm@nd towards Domb-v§8r), currently there
expanse of the railway line, the integration of the western and eastern parts of the region (Baja-
Subotica-Szeged) and the connections out si &egrebrhiwayhe r e
axis) would significantly improve. This could be increased by the rehabilitation of one of the no longer

operational railway branch lines between Baja and Sombor, which could also contribute to maintain

the Subotica-Baja connection. It would also greatly increase the north-south integration of West

BalLka. This is especially important g iinvtleemegionh at  t t
connecting the two subregional towns (Baja-Sombor), which have had town-twinning arrangements
since the 0660s and t &forcentuges.i al di vision of | abo

The construction of the Tisza Bridge by the railway of Szeged would be relevant as well for the
relations outside of the region. The bridge would connect the railways on the left and right sid es of
the river, establishing a connection between the region and Timisoara, Romania This is only possible
with huge detours from both sides of the border now, though the tracks are still there on the Serbian
side towards Kikinda, without passenger transportation. The postponed construction of the bridge
and the increased demand for territorial transport integration could steer the railway links, from
Szeged towards east, to this direction.

27 Thissubchapterwaselabar at ed based on a phone interview with Esz
DKMT Euroregion among other sources.
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Figure 14: Szegedd Subotica- Baja railway line
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Road transport

The motorway (E75, M5 in Hungary, Al in Serbia) connecting Budapest with Belgrade (also the
eastern part of the Balkans with Western Europe) is the most important element of the macroregional
road links. Furthermore, this gathers the biggest demographic and economic centres on both sides
of the border, therefore it is the real backbone of the region.

Even though the motorway of the V/C corridor is out of the territory of the programme area (E73,

M6 in Hungary), it is on the periphery of the border region from the western part of the Danube,

thereforei t i s easy to access (the br i dighuegarg brthAtagf a, Sz
Batina in Serbia). Itis primarilyimpor t ant to West BalLka.

This connection could be even more accessible in
Mo t o r mtdpatoming a priority again now and it is present in the planning activities on different

levels and patterns. The Southern Motorway could help increasing particularly the east-west
integration of the region, which could be an option for not only Hungary, but also the northern part

of Vojvodina, depending on the development of the feeder north -south routes and the simplificatio n

of border crossing.

The lower-level roads are in poor condition in many cases, so much so that at certain border
intersections, the bottleneck is not necessarily the transferring capacity, but the quality of the roads
leading to the border crossing. This also appliestotheroadst o t he border cr ossi ng:e
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Balki Vinogr aRld h e Kg rhdk k B&md arhend8velopment of the road between
Sombor and Baja isspecifically aimed at solving this capacity bottleneck.

Public transport buses

Road public transport (bus) is currently more dominant in both countries than railway public

transport because of the currently sparse railway network. This is also increased by the small number

of border intersections. However, there are limited opportunitie s for crossing the border by bus. The

Vol 8nbusz (Hungarian) and t he Sevesareoparatisgbfs8res bi an)
between Budapest-Szeged Subotica (only a few per day) and between Szeged and Novi Sad égain,

only a few per day, two departures on Friday and Sunday). Furthermore, two buses are running

between Subotica and Szegeddailly These buses cross the border at
or at Tompa (reaching M-rahal om as wel drtcanhectisn way ) ,
on the western side of the region (Baja-Sombor).

Limited public transportation does n ot help increasing the intensity of cross-border relations in the
slightest, since the ability to develop relations depends to a great extent on the ability of individual
transportation in many cases. This prevents the movement of mostly young adults, students,
university students and retired people, who would be the most likely to build relationships in many

cases.

One of the important reasons for the lack of bus transportation is the limited opportunities for
crossing the border. Buses can only use the borde

Figure 15: Crossborder public transport of the region
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Water transport

The whole Danube and Sava section within the analysed area, furthermore the Tisza/Tisa from Szeged
down the river are part of the (indicative, in Serbia) TENT network as core inland waterways (for
further details especially about port infrastructu re and the economic aspects of water transport in
general, please check 2.2.1 Economic logisticswaterways and ports). The Danube, an international
waterway, and the pan-European Corridor VII, flows on the western half of the border region,
therefore it is a direct connection to the international waterways for a part of the region. However,
the infrastructure, along with the Tisza/Tisa and the DTD canal,has a great waterway potential, but
its utilization is still remarkably low, despite the fact that the basis of infrastructure conditions is given
in case ofboth the TiszdTisaand the Danube. Due to low water levels the TiszaTisais only navigable
from Csongr §d soadiions arathede.for thunst passenger transport, the water level
of the river Tisza/Tisais the biggest limiting factor besides the regulatory environment of crossing
the border. There is an officialharbour cr ossi ng point iime28lbeged and Ka

Air transport

The region does not have an international airport, but there are many airports nearby (Budapest,
Beograd, Timisoara), so even though some efforts are made to develop the airports of the region
(Novi Sad, Szeged), their economic vability is questionable as many operating airports are close.

Both the Timisoara and the BudapestAirportsarewi t hi n a range of | ess than
Szeged. The Beograd Airport is just over two hours. Baja, a bigger town in a region furthest from the
international airport s, is stildl wi t hi n Aigorthni t mo |

Budapest. Therefore, the aviation development of the region is not likely to become a priority, the
further development of the airports of Szeged and Novi Sad would require major infrastructure
investments.

Cycle paths

The macroregional network of the cycling infrastructure of the border region is well -developed. Three
EuroVelo routes (6, 11, 13) reach the region. Route 6 rus along the line of the Danube, route 11 runs
along the line of the Tisza/Tisa and route 13 runs along the Hungarian-Serbian border, ensuring
north-south, eastwest and north-west-south-east macoregional connections for the whole border
region.

The region is ideal for cycling and the related infrastructure development because of its natural
conditions. In Hungary, most people use their bicycle in the southern lowland region anyway?®, but
developing cross-border connections has even more potential. Cycle transport can help with tourism
traffic as well as the professional traffic aspect (which is environmentally friendly as wel). The
opportunities and attractions for tourism traffic are present in the border region, but the fluidity of
border crossing affects this sector, like all the other transport sectors.

Many cycle paths were built asldmpaS3ubotich)@d anrgsut bfui | t
previous tendering opportunities, but there is still a high demand for them. The cycling traffic of the

28 https://www.bacskiskun.hu/uploads/files/hatarozatok/20190215/6 -2019-ii- 15-hat-melleklete/190207-
BacsKiskun-kerekparos-strateqia.pdf
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region needs new relations, and if these relations are connected with each other and the EuroVelo
network, many services (notonly tourism based, but cycling based as well) couldgenerate significant
economic development.

2.1.2.3 Conclusion

Based on research, expert interviews and forums, the most significant barriers to the transport
connections of the regions are related to border cro ssing. The problem is not necessarilythe limited

number of border crossings or their locations (but th is could be improved based on the experience
of the SlovenianrHungarian border section). It is rather the transferring capacity, limited opening

hours and limited modes of transportation. Some of these require infrastructure i nvestment (border
crossingssuitable for buses, pathways for buses to the crossings), but increasing border control with
personal and infrastructure development would be beneficial as well.

The exploration of the possibilities of expandingtheborder cr ossi ng,£ soft t Bi&d anl m§
Tiszaszigetis considered important, as besides intensifying relationships, it would help with regional

balance and relieving the existing border crossings. Besides the capacity increase of bordecrossings

and opening them to bus traffic, the renovation and strengthening of feeder roads are also important

to be able to handle the possible increase of traffic safely.

The possibilities of extending the east-west relation (Szeged Subotica-Baja), the eder branch lines
(Sombor-Baja) of the railway infrastructure and the expansion of the connection towards Timisoara
and Domb-v8r needs t o fubher planning tadtigties aagc theddavelopments
already underway need to be continued as much as possible.

The widespread promotion of river transport would be timely, in respect of both passenger
transportation for tourism and freight transport. It would be important to investigate which obstacles
could be removed before transporting g oods on rivers. An appropriate business and administrative
environment needs to be created for one of the most environmentally friendly modes of transport.

The cycle paths are stillincreasing only in terms of quantity. It would be necessary to establish the
missing connections to join the road sections of the region as an integrated network. At the same
time, the construction of the related services needs to be supported as well.

Relevant projects previously carried ouin the region

K¢ b e kdRdbe-aHUSRB/1601/21/0003-Devel opment of a Road Border Cj|
(HU) - Rabe (SRB) area (1 October 20180 October 2019)

This project aims to develop opportunities for ope
and Ra b ®whichRn®dldeghglp the economic, social and cultural cooperation in the Hungary -
Serbia border region.

The project consists of building of new connecting roads and renewing the existing ones. The new
road section constructed in Hungary will be 2,309 m long and 5.5 m wide, while the length of
rehabilitated roads will be 1,365 m in Serbia and 844 m in Hungary. The national road through
K¢bekh8za will be extended to the Romaofithetwo bor de
countries will be responsible for the implementation of further project elements (border crossing
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facilities, buildings). On the Hungarian side, a new border crossingstation will be built and it will be
used jointly by the two countr ies.

Dream Railway - HUSRB/1601/22/0002- Elaboration of Technical Documentation of SuboticaBaja
Railway Line (1 June 201730 September 2020)

The objective of this project is to develop the design documentation necessary for the construction
of the Subotica-B § ¢ s a-Bam$ection of the Szeged Subotica-B § ¢ s a-Bajagaslway line, relying
on the existing feasibility study.

The planning of the Szeged-Subotica-B § ¢ s a-Baja8railway route started several years ago.
Financed by the Hungary-Serbia IPA Crossborder Co-operation Programme in 2011, a feasibility

study had been prepared for the railway line by examining several alternative routes. In the past 5
years the Governments and the competent ministries of Serbia and Hungary held several meetings
on the development of the railway line, and they have repeatedly expressed their support for this

project.

Currently there is no traffic conducted on the Subotica-B§ csal m8s section. The

in operation but by today only the traces of the former train tracks are visible. The lack of adirect
connection for transportation is a significant obstacle to the development of cultural, touristic, and
social relations in the Hungarian-Serbian border region. The main benefit of the project is to develop
arailway connection to eliminate the anomalies of crossing the border and enable the reconstruction
of the railway line to improve the m obility of persons and goods. As a result, the travelling time
required to cover this physical distance shall be optimized, and the towns and villages in the region
would become significantly more accessible.

SO-BAJA2- HUSRB/1602/21/0061- Improving cross border road between Baja and Sombor part 11 (1
September 201730 December 2019)

The city of Sombor, situated in the North-West part of the Republic of Serbia, and the city of Baja,
situated approximately 30 km from the southern Hungarian border with Serb ia, have been twin cities
since 1960. In accordance withthe high level of cooperation that exists between them there is a
significant guideline for improvement of the cross-border development and improvement of traffic
infrastructure, including the border c r o s si ng dd&HeltdgsAntB.r e g

Prequalification and upgrading of this border crossing point in terms of both passenger and freight
traffic and the improvement of its connection roads will make the border region better connected to
the Port of Baja, a Danube cargo port, as well as to the Hungarian M6 motorway, which is further
connected with a branch of the fifth Pan-European corridor and Pan-European corridor VII.

OPTIBIKE- HUSRB/1602/21/0102- Optimising traffic in the border zone, planning and construction
of bicycle paths (1 October 201730 September 2019)

This project aims to simplify and accelerate the transport by vehicles and bicycles which will be
achieved in the following ways:

91 building bicycle paths in Serbia: Subotica, the settlements B Ki Vinogradi and Kelebija, and
inHungarydi n Tompa and ¢sotthal om;
1 planning bicycle paths in Subotica and Tompa;
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1 removing bottlenecks at border crossings by defining the model of regulating traffic
management.

The main objective will be achieved by constructing the bicycle paths on the both sides of the
Hungary-Serbia border. The project intends to optimize traffic in the border zone. Additionally, by
planning and construction of bicycle paths, the project aims to give an opportunity to those who use
bicycles as means of transport and as a recreational activity, to arrive to and quickly cross the border
from both sides. Furthermore, the development of the new bicycle paths will ensure safe biking
across the border and the environmental protection (red uction of CO2 emission).

KNESZECY® - HUSRB/1602/21/0186- Szeged(Szrreg) - Novi KneFevac Bicycle Road Construction
(phase 4) (1 January 201830 April 2020)

The project focuses on the construction of a bicycle road section which would complete the bicycle
road network which the Local Municipality o f dj szentivgn pr énvthreeus | vy
phases/projects.

The bicycle road between SzegedandNov¥ KneHevac was a common goal in
Tiszasziget and Novi Knetlev8zegednce BSbaebchobsssNo
to the previous three successfully i mplemented pr ¢
road section was complete. Considering that the bicycle road utilization surpassed the intended use,

the project ds priority is the construction of t he mi ¢
tourism.

Basedontheanalysis of t he topi c oTr anhefolowingtypesofne ct i
functional areas can potentially be defined within the region:

1 Transport axes: important transport infrastructure across the state border of the given
countries. Lines and service routes which form a comprehensive network owing to their
cross-border character (e.g. SuboticaCs i k-B®§ ¢ s a-Bap$ire, railway branch lines
between Baja and Sombor).

1 Crosshborder public transport networks: potential networks of intercity and suburban
type of transport connections e.g. around Szeged and Subotica.

I The borderline and the crossings: those border areas in the vicinity of the border (30
min travel time) where there are insufficient number of crossings, where the density of
border infrastructure is below the average of the whole border section. Crossings,
especiallythose which are faced with joint challenges such as e.g. high peaks oftraffic,
need for elimination of bottlenecks, long waiting times, need for capacity building and
speed up of border control procedures.
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2.1.3 Development of cross -border func tions

2131 Main characteristics of the settl ement ne

Regarding the functional spatial structure and the main characteristics of the settlement
network , one of the major geographic features is that the space organising power of both Buda pest
and Belgrade tends to fade right around the borderline. This position of being situat ed right
between the two capitals means that the border region can capitalise from the strengthening of
the cooperation axis between the two national centres (see the high speed railway, etc.) with better
infrastructural as well as functional and institutional cooperation serving also the better integration
of the whole border region to the wider international settlement system. Furthermore, the mid -point
location (positional energy) on the metropolis axis in the form of large distance supports the
emergence of regional centres and the better interconnection of the settlement networks to serve
the supply of the border inhabitants.

In a wider context, the large urban centres are part of atransnational urban network  characterised
by Szeged, Subotica as wll as Arad and Timisoara Szeged and Subotica (together with Arad and
Timisoarain Romania) have the capacities to be the engines of crossborder functional development,
based on their high population size and functional heterogeneity, overlapping hinterl ands, closeness
and multiple areas of already existing relations from culture and education through to economic,
transport and logistics functions. Presently Szeged has the strongest crossborder influence zone
attracting border people to commute and use u rban functions in the Hungarian county seat. Another
main characteristic of the border area is the high density of cities defining the settlement network.
Considering the population size of the settlements, which is one of the major factors that defines th e
potentials in the provision and sharing of functions, the analysed region is rather urbanised. There
are as many as 84 settlements with city rank®, whose average population size is 21594. It means
there is a relatively high number of middle -sized cities (from the category of 20-100 thousand
inhabitants). In these cities more than 1.8 million people (62%) live, making the urban areas and their
functions decisive in the settlement network. Also, it has to be highlighted that a large number of
the aforementioned cities are situated within a road distance of 50 km from the border, namely as
follows: Szeged (168048), Subotica (97910), Sombor (476 2 3) , H- d me z r 48, Kkinda e
(38 065), Baja (36267), Kiskunhalas (2& 8 5 ) , B9 %), (MEBB), Serta2(13704), Apatin
(17 411), Bal ka Ts07p30)l,a Nolv4il33B Kitkenmajsd (@2 2 9 ) , K 8M), Add a
©9564), J&gnoedBal m&8sSOB8TAY) al VPa) JolvadKer® (7309), Kistelek (7103),

Ly |

(9

Novi Kne®eOpsaB®ES3), ME8GO0O9), MnGaba)p MEO0Y Kompa (5

4267), 0BRBAa, (€s anda).predgmupaf urdh centres can act as an important basis
for cross-border cooperation, if only proximity is taken into account, it still ha s significant potential.

2 Based on the following datasets:

tdpznYdo ylLt)O6Yz/Enzes o6k ylLt)o6Yz & Enzeyaz L[y o

nOL dBA@®S £t nAS. 8 ( Bith:/pldka@edsthiy)ov.rs/G2020/x1s/G202021002.xIsx

EGpznYdo YziOhOVYERKDADE)Q mMAS .- O |y dlnzaYdd yondd

(31.12.2019) http://publikacije.stat.gov.rs/G2020/xls/G202021003.xIsx
Magyarorsz8g k°zigazgat8si helyn®vk®°nyve (01.01.
http://w ww.ksh.hu/docs/helysegnevtar/hnt_letoltes 2019.xls
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However, the population size and legislative city rank do not necessarily mean high level of urbanity

in terms of morphology, functional richness,and behaviour of the local society regarding these cities.
Therefore, most of them st i | | functi on more | i ke aemi-atywoe rasliszee d
because the main factor of their existence heavily relies on agricultural production, food processing

and trade.

With increased settlement boundaries the vast agricultural lands around the market towns were filled

with individual farmsteads to cultivate the distant lands to the core settlement more efficiently. Thus,

along with the high proportion of cities in the settlement stock, large areas are characterised by

dispersed sdtlements, often as an outer part of the urbanised central and urban node. Traditionally

this region of the (Pannonian) Great Plain is known for the high share of its population living in

outlying areas in separate farmsteads scattered throughout the agricultural areas (known as tanya in
Hungarian, salaG in Serbian). The border region coc¢
remote areas around the nucleated settl|l emaplaces: t he
of residence for 90 150 inhabitants according to the census of 2011. In that area 18% of the
population is living in the scattered settlements, while the share is only 6.1% in other landscapes of

the Great Plain, and 1.5% outside of the Great Plain. The proportion of population living in outlying

areas is higher than 10% and can reach 34.5% in
Kecskem®t , Ti szak®cske, Ki skrr?os, Ki skunf ® egyh§z
settlements where more people live on the outskirts than in the heart of the settlement itself, namely

i n F¢l °pj akab, Hel v®ci a, K®l| es hal o-iskunMurtharntore § t an

Bal §stya, Csengel e and?* ®Bzha intgrwea periotl ¥ ®ms of Cheusandsrof d .
0sal aGdé ress Vgvbdind (e.g.dhe most welkknown ones around Subotica, Senta, Ada,
Temerin) and as many as 11 ,thédegradationdof tseduildirigsyhas n Nor
reached a limited level.

2.1.3.2 Areas of functional cooperation

Several characteristics of t he borderl andos sett!| efmectiohal net w
cooperation /integration: there are no major geographical barriers hindering the extension of urban

influencing zones to the other side; the area is characterisedby larger urban centres with high density

of joint and complementary functions along the border and with long -term history of inter -municipal
cooperation in certain thematic fields. However, due to the strict border control (external EU border)

and the lack of advanced legislative harmonisation (legal barriers) functional cooperation is rather
complicated and is limited to certain fields (to be described later, as well as in other chapters) more

related to people -to-people relations, cultural exchange and education given the aforementioned

global circumstances.

By analysing the map showing the theoretical gravitational zones as the spatial representation of
the influencing zones of urban functions, one of the most relevant forms of functional cooperatio n
in the border region is related to cross-border hinterlands. Considering Szeged and Suboatica in

30 http://www.ksh.hu/docs/hun/xftp/idoszaki/nepsz2011/nepsz 20 2011.pdf

31 “Interwar periodé r e f teerpsriodtbetween the end of the First World War (1918) and the beginning
of the Second World War (1939).
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particular but in the case of ®wthepotentiahiathecrationi es fr
management and development of certain urban functions is a truly relevant field of cross-border
cooperation. In many cases either the central town lacks a vast part of its theoretic hinterland or

many settlements from the hinterland suffer from limited access to urban functions because of the

cutting effect of the still hard b order when it comes to crossborder functional integration. In the

case of such centres, smooth access to the given
crucial, if necessary, by organizing the provision of explicitly crossborder services.Their development

is highly dependent on the legal framework in both countries and exploring the legal possibilities for
cross-border service provision is vital. This could effectively alleviate the peripheral situation of

villages that lack certain functions, since instead of overcoming long distances, services could be

used in one of the closer regional centres with lower hierarchy. For major urban centres, it is crucial

to be able to organize, as a central city, an urbanrural partnership based on the territorial economy

of their catchment area. This can be achieved by reinforcing the crossborder attractiveness of central

functions in the border region. The better provision of functions could lead to functions with better

overall utilisation, more efficient economies of scale, and less settlements and inhabitants served

with low level and insufficient services. It is worth underlying that there are notable differences in the

territorial governance and administration regarding the two coun t r ifuactioal relations . In

Serbia the vast majority of (central) urban functions are assigned to and carried out in the central

settl ement (6seat 0) of the municipality (opGtina)]
adjacent settlements is much lower than in Hungary in many cases. As a result, the functional
heterogeneity and inequality within the settlement network , considering the distribution of functions ,

is much more apparent on the Serbian side than on the Hungarian counterpart. On the Hungarian

side, the distribution is sp atially more balanced. Still, it is crucial to both sides, especially to the

Serbian one, to create well-functioning urban -rural partnerships covering the joint management of

sometimes even crossborder functional relations of urban hinterlands.

Based on the analysis of functional density of 46 distinct cities (marked by colours on the map)*?, the
most common functions include pharmacy, general practitioner, police, document office, fithess

32 To carry out a so-called functional analysis developed by CESCI a total number of 48 distinct urban
functions were considered. In the frameworks of a desk researcheach and every city within the programme
area was analysed whether the setlements have the given function. Those institutions, sites, i.e.
infrastructure and services, were investigated which can be seen as the manifestation or representation of
functions. Those functions were analysed which can make difference between settlemsts, thus the
central, urban functions were in the heart of the analysis. The functions which give certain centrality and
central roles to the settlements, were as follows: pharmacy general practitioner, ambulance service,
hospital, outpatient facility, special medical institution (e.g. sanatorium, rehabilitation centre, etc.), bus
station, railway station, port, airport, international airport, police, fire brigade, court, document office /
government window, theatre, cinema, museum, zoo, swimming pool, football stadium, athletics stadium,
(dog / horse / car) racetrack, winter sports stadiums, halls (e.g. hockey, skating), fithess centre, fithess
facility, internationally renowned to urist attraction (e.g. world heritage site), major medical tourist
attraction, significant cultural tourist attraction, significant active tourist attraction (e.g. affected by the
Blue Tour route), major wine and / or gastro-tourist attraction, accommodati on, upper category
accommodation (e.g. 4-5 star hotel), restaurant, upper category restaurant (e.g. Michelin starred or at least
among 10 best restaurants in the country), bank, ATM, kindergarten, primary school, special primary
school (art school, school for the disabled), high school, special high school (art school, school for the
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centre, restaurant, bank, ATM, kindergarten, primary school (in allthe related 46 settlements),
followed by high/secondary school (45), special primary school (art school, school for the disabled,
40), accommodation (45), fire brigade (44), outpatient facility (43), ambulance service (40),
marketplace (44), hyper/supermarket (43), bus station (42), railway station (42), swimming pool (39)
and museum (38). Thus, these can be regarded as joint functional characteristics for further
cooperation. Those functions which really make a difference in the functional relations owing to their
relatively low diffusion in the spatial structure and urban stock are as follows: international airport
(3), port (8), airport (15), special high school (art school, school for the disabled, 9), university/college
(17), philharmonic, concert hall (7), athletics stadium (9), (dog/horse/car) racetrack (9), winter sports
stadiums, hals (e.g. hockey, skating, 14), zoo (11), special medical institution (e.g. sanatorium,
rehabilitation centre, etc., 19), hospital (22), theatre (17), cinema (20), internéionally renowned tourist
attraction (e.g. world heritage site, 2), significant active tourist attraction (e.g. affected by the Blue
Tour route, 3), major medical tourist attraction (12), significant cultural tourist attraction (18), major
wine and/or gastro-tourist attraction (21), upper category restaurant (e.g. those restaurants in the
Programme territory that were awarded at least one Michelin star or were ranked among the 10 best
restaurants in Hungary or in Serbia) 6) upper category accommodation (e.g. 4-5 star hotel, 20),
thermal bath, beach (23).

disabled), university / college, shopping mall, hyper / supermarket, market, castle, thermal bath, beach
bath, philharmonic, concert hall. The higher the number of such institutions, services are, the more central
a settlement is. Thusthe high number of functions (high density) makes a settlement (village, city) more
important in its role in serving the surrounding population apart from its own inhabitants, and gives it a
more urban character in the provision of urban services. With the help of a functional analysis the hierarchy
of settlements and the dispersion of functions can be analysed to detect settlements maintaining high
density of functions (urban centres, gravitational centres) as well as areas with insufficient number of
functions, rural areas with limited number of central urban functions (hinterlands, areas lacking urban
infrastructure and services).

49



Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC programme

Jz CESCl

Number of
municipal functions
| 34«

@ 30-34
25-29
<25

no data

Population of the
cities, 2011

\
| 50000 <

) 25000 - 50 000

10 000 - 25 000
< 10000

Theoretical hinterlands of
Hungarian
Serbian

...centres calculated by
Reilly-formula.

Source:
KSH, RZS,
ESRI, Navteq database

2
(  KECSKEMET,
{4
\ ¢ 2
\ Kiskunfélegyhéza. {
/J/ O G
S 5
‘ ® © & > @) //O Hédmg ;;’
7 - 770‘»—»\,. L=t
) \[/ OMakg J

(e]
~_ Palanka ©

~

SZEGER,

Figure 16: Distribution of municipal functions in the border region

o
PANCEVO o

o
) ot

.

T — — -

8,

Consequently, these listed functions can be seen as the most complementary type of functions that
give space to future cooperation. There are as many as 36 cities, which can be considered to have
the highest potential in cross-border functional urban cooperation. These settlements are generally
located up to 60 minutes from the border and have the rank of a distri ct/county seat
(j 8r8s/ megye/ okrug),
The average number of functions of the related urban cores is 30, which is reached or surpassed by
17 municipalities. On the highest level of the hierarchy mostly current administrative centres such as
Novi Sad (45), Szeged( 4 4 ) ,
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incorporating Baja, Sombor and Apatin could be mentioned as examples of potential functional
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Sombor, Apatin), while east of the axisitc an rely on some regional | arge
Szeged, Novi Sad) and multiple smallerurban  hubs (e. g. b&8ent a, BelLej, Vr

In relation to cross-border functional cooperation, the main types incorporate inter -municipal
cooperation (with municipalities being the stakeholders, for further details check twinning
settlements in the chapter about P2P cooperation), development of cross-border public services
(such as health care, social care, urban management and smart city solutions as well as bilingual
tourist information, a business partner search platform or cross-border public transport services),
development of social services (mainly connected to urban-rural cooperation and the farmstead
areas, see below).

The most significant potential of urban cooperation lies in the urban axis of Szeged and Subotica

which is the true centrepiece of cross-border functional integrat ion along the border. The city pair

of Subotica and Szeged especially together, with the help of their created and sustained functional
interconnections and functional har moni s albordern cou
urban networking. These two cities jointly concentrate such population size and central functions,

which can position them as the centrepiece of the reintegrating, reuniting cross-border urban

network. It is the interest of both centres to enhance the functional cooperation by utilising the joint

and complementary institutions and services can be usedby bot h si desd resident
Szeged Subotica axis, the functions having significant potentials as well as already existing
cooperation areas include educational, healthcare, transport, industrial and logistics facilities, and
institutions (for f urther details, see the upcoming paragraphs, furthermore the related chapters of

logistics, employment and education, P2P cooperation). Szeged has speciahealth institution (e.g.
sanatorium, rehab centre, etc.), inland port, airport, significant health tourism attraction and spa,

which functions are missing in Subotica, while athletics stadium and racetrack (dog/horse/car) are

those which are located in Subotica but missing in Szeged.

Regarding culture , Subotica and Szeged have for a long time maintained outstanding connections.

Cultural cooperation has an already established background and history; it focuses mostly on

theatrical and arts institutions (museums). Cooperation in the case of cultural functions is primarily

based on each other's theatrical events, but there is also cooperation between institutions dealing

with the display of fine arts in Szeged and Subotica, as well as mutually organizing exhibtions in the

two cities. The Hungar i an troupe of the Subotica Theatre (N
relationship with Szeged, and guest appearances are frequent, including at the Szeged National

Theatre and the Regional Chamber Theatre Festival o65zeged every year. The MASZK Assiation of

Szeged has been cooperating with the Suboticab ased Koszt ol §nyi Dezsr Thea
a result of the joint work several performances have been created. The Subotica Children's Theatre

and the ®Kav®mupPBet Theat rementithe chidree'gtleedtre offerimgs lof the

other settlement by exchanging performances. The SzegedSubotica Children's Theatre Festival has

been held several times since 2010, and the Subotica troupe regularly gives gust performances in

Szeged as partof the puppet festival there. In addition, the Serbian city can act as a cultural centre

for the Hungarian side around BS8csal m8s by sharin
its influencing area which otherwise would not be able to establish or maintain cultural institutions

on such high hierarchy level.
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Szeged functions as the major educational centre in terms of cross-border student migration. It
attracts a high number of university students with Serbian citizenship. University of Szeged has been
accepting a growing number of students from Vojvodina. The number of enrolled students increased
from 281 full -time students of the academic year 1998/1999 to more than a thousand by the year of
2016/2017 (1056 students). The students originating from Vojvodina represent a growing share
among those of the Szeged University (regarding every work schedule). Between 2008/2009 and
2017/2018 their number increased by 2.7 times (from 415 to 1 125) in the case of University of
Szeged, while on the national level the growth of Serbian citizens in the Hungarian higher education
systemwas notably lower (by 1.5 times, from 1 320 to 1 931). The role of the Szegedbased institution
in the cross-border student migration increased significantly: in the academic year 2008/2009 31%
of all students born in Serbia studying in a tertiary education institution of Hungary attended the
University of Szeged, while the same share jumgd up to 58% by the academic year 2017/2018.
Throughout th ese ten years 83 settlements (18% of all) from Vojvodinawere affected by the
catchment area of the Hungarian university. The catchment area of the university covers the northern
part of Vojvodina, especiallythe S e v e r n arld thé Severnobanatskiokrug. Based on the average
number of students from Serbia in the analysed ten years Subotica (an average number of 121
student s) , Senta (117), Kanji Ha (58), Ada (44) a
student migration. These settlements give 535% of all students with Serbian citizenship based on
their share in relation to all Serbians studying in the University of Szeged3* Behind the reasons the
following can be mentioned: 1. there is a competitive advantage of the Szeged-based institution
thanks to its much wider portfolio giving valuable diplomas and future career prospects compared
to the university capacities established in Subotica; 2. geographic proximity goes with short travel
times between the place of residence and the place of education; 3. Hungarian offered as the
language of education for many ethnic Hungarians in Serbia, while the possibilities in studying in
their mother tongue is limited to certain fields in their country of origin.

Furthermore, as it can be seen on the mapshowing the gravitational areas of Subotica, the Serbian

city could strengthen its central urban functions in relation to the neighbouring small towns and
villages of Hungary (settlements such as M®I yKk ¥t ,
a centre in service provision for the smaller settlements on the Hungarian side by providing them

cultural, economic, and other types of functions that they would never be able to provide separately

due to their sizes. And, last but not least, it has to be mentioned considering Subotica and its
functional relations that in recent years a development axis has been developing between Subotica

and Kiskunhalas, and both cities have taken steps to deepen this connection.

The public transport function , which currently barely serves cohesion purposes, could play a
decisive role in the operation of the functional system to be established around Szeged and Subotica.
The primary catchment area of Subotica in Hungary, based on travel times, distances and nonr
transfer connections, extends to the territory of Kiskunhalas in public transport. Due to the territorial
structure of the railway network, Subotica is able to integrate the Hungarian villages along the
Budapest-Kelebia railway line, primarily Tompa and Kelebia, into its cachment area. Prior to the
migration crisis and the escalation of the epidemic situation, three direct connections a day provided
connections to the city of Subotica in Kiskunhalas and Kelebia However, the transport bases of the

34 See:
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existing attraction condit ions in the direction of Szeged are much more unfavourable, despite their
great potential. From March 2010, trains affecting both Szeged and Subotica could only run to
R° s zke, the border station. However, t hentthestwoe | o p me
large cities also had a serious antecedent, for example, between 2002 and 2003, two pairs of trains
provided direct rail connections and free passage at the border. There were only two pairs of trains
because thetravel time was long and thus it was not competitive with road transport. The 2005/2006
timetable even brought a significant expansion of the offer; the two Kiskunhalas-Szeged transfer
routes through Subotica meant a total of 5 pairs of train. Cooperation is underpinned by a number
of capabilities and challenges; geographical proximity (the Szeged Subotica distance is only 52 km),
the sufficient population of the joint catchment area (about 360 thousand inhabitants), lack of direct
rail services (the average speed of rail travel was 25 kmth and a transfer was needed) until recently,
there were only 2 Szeged Subotica bus services every Wednesday (which, in addition, ran 1 hour 30
minutes, with an average speed of only 35 km/h). A direct train connection of around 30 minutes of
travel time would be a huge step in creating public transport integration . This would result in
intensifying labour and student migration as well astourism flows.

Cooperation in the field of public transport has been already initiated in joint projects. The project
titled, Development of an integrated public transport system in the Subotica -Szeged region
(DistranS) was supported by the CBC Programme 200720133 In the frameworks of the project a
situation analysis as well as a transport development strategywere conducted, which could still be
useful for further joint actions. The project aimed to create an integrated public transport system
step by step in the Szeged-Subotica region. The new integrated system would consist of harmonized
public transport lines (rail and bus), an integrated electronic fare and ticketing system, reaktime
electronic information provision, and coordination of schedules of different transport operators. The
new system would be based on joint planning activities as a result of closer cooperation of public
transport operators and authorities responsible for transport provision on either side of the border.
The new network will be supported by an electronic management, planning and information platform
providing real-time information and c oordin ated planning. As a demonstration of the cross-border
electronic platform, an integrated electronic ticketing solution has been introduced in Subotica.

Furthermore, the project named Cross-border transport route planning and scheduling platform
(CBCTrans Plan), financed by the CBC programme 20072013, was also an important initial step in
strengthening the cooperation in the field of public services. This project aimed at addressing the
need for reliable and accurate information regarding both public and commercial transportation and
services routes and ti met ab Imegye. Activitie evinich wereRariied a a n d
out covered data collecting for the route planning platform, conducting a regional research study on
the current route planning management systems utilized by public communal and private
companies, developing the bilingual route planning platform, organising a training for public and
private company representatives, promoting the route planning platform and raising awareness on
the advantages of efficient transportation planning. In case of the Serbian-Hungarian joint border
zone, partly owing to the lack of major metropolitan areas , there is a great potential in the existence
of a highly developed group of large and middle -sized citi es supplemented by some small but
functionally highly developed cities in the vicinity of the state border. These cities include Szeged,

35 See:
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H-dmezrv§8s8rhely, Baja, Mak-, Ki snkHungdnaandaSuhoticM- r a h a
Sombor, Kikimda,BaSemt al,oplodka, Apati Hevim@ahia Kanj i Ha

Consequently, beside the cooperation area organised around Szeged and Subotica in particular

along the central and eastern border sections, on the westernmost part the potentials in functio nal
cooperation along the Danube can al so be highlighted considerin
citiesbo. Even dating back to historical ti mes, t h
and in the 1970s and 1980s the settlement relations were atsome level geographically determined

by landscape and settlement network characteristics. Thus, the cooperation axis between Baja and

Sombor has long been evolving across the border. On recent cooperation: with the participation of

Baja and Sombor,aswdl as Apatin from Serbia, Moh8cs from Hi
ManaGtir from Croatia, a declaration of intent to
by t h eKislI® Cosnty Government, signed a Memorandum of Understanding in May 2014 to

establish crossborder institutional cooperation, in the framework of which the participating actors

agreed on the joint development of the Danube are a and the surrounding wider transnational

functional region. Regional partnership workshops have been held on several topics in recent years

(e.g. on 13 November 2015) and project development has started. Consultations with regional
stakeholders outlined opportunities for cooperation on the follo wing topics: 1. tourism and culture

(joint website and calendar of events, gastronomy, health tourism, and ethno-tourism cooperation

with museum exhibitions, events, cycling tourism, development of thematic routes such as wine,

common European appearance,sports, water tourism, and fishing); 2. Transport and nfrastructure

(shared airport, development of complementary freight ports and related road infrastructure); 3.

Water management and water supply (exchange of experience and knowledge in the field of

drainage and water supply, revitalisation of surface wates reconstruction of living water canals); 4.
Increasing the competitiveness of enterprises (networking, market entry and development, expo,

trade development, branding, local and organic products, trainings).

In addition, it must be underlined that beside the functional forms of cooperation of the
aforementioned cities and functions, there is also room for further thematic fields and geographic
areas to cover. The stronger cooperation could rely more on the involvement of non -bordering but
majorcites(such as Novi Sad, Zrenjanin, Panlevo, Sremsk:
sharing in settlement management and development (e.g. smart city solutions ) can be the basis.
Szeged is the forerunner in innovative, sustainable urban development with initiatives like the
provision of cashfree (credit card based) public services, or the u® of open data in mobility services.
In the frameworks of the latter, the City of Szeged has won with its project proposal on an ERDF
funded Urban Innovative Actions call. Smart Alliance for Sustainable Mobility (SASMob) builds a
data-driven and responsive |T-system through the partnership of public entities , private businesses,
and transport providers in Szeged to progress towards environmentally friendly urban mobility . Such
actions addressing joint urban challenges in the border region could be put forward in the future.

The settlements in rural areas, especially regarding isolated farmsteads with decreasing residence
functions and limited public services, have significant potentials in agricultural and tourism functions
to develop, which could, in turn, increase their population retention capabilities or can be attractive
destinations for suburban population to live as well as for tourists. The farms have not only been a
place of residence but an agro-economic unit, which used to be the major food supplier for the
surrounding cities that acted as central marketplaces. From the point of view of sustainability,
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according to the Sand Ridge Farm Survey®, the farmstead areasas we know them from a historical

geographical point of view are in the final phase of regression. The disappearance of homesteads
would not only cause serious social problems to tackle (e.g. poverty, segregation, unwanted
migration flows), but would also endanger environmental sustainability, as homesteads possess a
basic role in maintaining the landscape in the cross-border Great Plain, including the Sand Ridge

(Homokh8tns 8Hguyngary or the BalLka region too. Stror

function, the rural areas and the farmsteads can play renewed agricultural and economic functions
in the frameworks of short supply chains in cooperation with the surrounding middle -sized and large
cities. The support for market access for rural farmers and he processing and distribution of the local
products are of great significance in an urban-rural partnership. With the help of functional changes,
the outlying areas with farmsteads around nucleated settlements can gain recreational, leisure
functions along with accommodation and catering functions in rural and gastronomic tourism. Last

but not Il east, similarities in having tanya/salagG

field of provision of (social) functions since even nowadays thistype of inhabited areas lacks certain
public (and private) services. The creation of homestead, caretaker services in these scattered
settlements and rural areas with insufficient central urban functions can be a direction for future

cooperation.

2.1.3.3 Healthcare service cooperation

In relation to healthcare , the border region has already had innovative ideas ahead of its time.
According to the DanubedC r dMu r @isa Euroregion (DKMT) founding document, the aims of
cooperation include the development of relations between local communities and local government s
in the field of health. An outstanding initiative by the DKMT Euroregion was the project that aimed
at providing free access to healthcare services across theSerbian, Hungarianand Romanian border
regions. The goal was toidentify in which hospitals, what healing procedures could be performed in
the related neighbo uring countries, financed by the patient's own health insurance provider, free of
charge. During the meetings experts discussed how it is possible to implement cross-border patient
care as widdy as possible in the Euroregion, both inpatient and inpatient care. Studies were prepared,
which asses®d the characteristics of the health institution s of the Euroregion and the possibilities of
cooperation between health financiers. Based on the collected data, a model was set up, which could
have been the basisfor creating a Euroregional health insurance card. This means that cardholders
would have been able to use health services in the border counties of neighbouring countries in a
similar way to their own country. While the hospitals and clinics in the border region seemed to be
rather open to the idea, health insurance companies in the countries concerned were more hesitant
owing to the ir own accounting rules. Eventhough a useful investigation regarding the legal and
financial frameworks have been carried out, and a proposal was made regarding a joint health
insurance card for the Euroregion, the card system has not been introduced ever since 2008. In the
last years,the possibilities for such cooperation have gained new impetus owing to the EU integration
and the development of all the three national healthcare systems.

% SeeAntaTakBcs (ed.). (2005) . tTsa8ngyia ktua nayt 8ks ta§ rhsoantoakl hnga
http://www.alfoldinfo .hu/tanyakutatas/tanyakutatas3.pdf
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Recent important steps towards intensified cooperation related to social and healthcare services
include the bilateral agreement concluded by the ministries of the two states responsible for
healthcare in September 2019. The agreement covers cooperation between medical universities,
medical training, and public health. The agreement deals mostly with joint actions in disease
prevention and organisation of training courses for the medical staff as well as share of expertise’’
Another agreement related to the cooperation w ith the Autonomous Province of Vojvodina
exclusively was signed by the State Secretary for Health of Hungary and theProvincial Secretary for
Health of Vojvodina in early 2020. The agreements expressedhe intention for a stronger cooperation
between the border regions of the given countries in order to serve the needs of the population
living in the given area. The latter document provides for the exchange of information and experience
that can be used in the development of | egal regulations, strategies, and programmes. The area of
transplantation should be highlighted. As a member of Eurotra nsplant, Hungary hasan experience
that Serbia and Vojvodina can use. It is possible to offer surgery in a Hungarian health centre for a
Serbianpatient who needs a lung transplant. Exchanging experiences with lung cancer screening and
rare diseases will also be useful on both sides d the border region. To sum up, these agreements are
mostly about exchange and transfer, educational, organisational, and other soft activities, and less
related to actual cross-border provision of healthcare services, emergency or inpatient care in the
other country.

The University of Szeged, as an educational, scientific as well as healthcare institution, has gained
considerable experience in crossborder cooperation with the hospitals and university clinics of
Subotica, Novi Sad,Arad, and Timisoara. Bagd on the past fields of cooperation, activities can cover
the improvement of the mobility of doctors and health professionals (professional meetings and
training, etc.), to expand the telediagnostic system, to coordinate the use of existing laboratory
infrastructure, to support coordinated health activities in the field of gastroenterology and
cardiovascular and metabolic diseases and so on. The Public Hospital of Subotica and the University
of Szeged have cooperated to improve diagnostic procedures for multiple sclerosis disease (see
project MultScler under number HUSRB/1002/214/082).

In January 2020, the University of Szeged and Novi Sad University signed a strategic agreement to
deepen their relationship. The two institutions have had a close professional relationship for several
decades, focusing on health sciences, pharmaceuticatesearch,and information technology. The aim
is to make the healthcare system of the Southern Great Plain and the Autonomous Province of
Vojvodina more effective. The contentof the institutional cooperation is planned to include not only
the development of joint training programmes , but also the development of student and researcher
mobility, as well as the development of research programmes and the organisation of joint
professional events. The dropout rate, the migration of skilled workers is a regional problem to be
tackled jointly. These issues will also be addressed by stronger scientific cooperation between the
two institutions, coordination of health -related training and basic research as well.

37 See.The news in Serbian on the official webpage of the Government of the Republic of Serbia:
https://www.srbija.gov.rs/vest/407544/sporazum -sa-madjarskom-o0-ulaganju-u-bolnice-u-srbiji.php:
the news in Hungarian on the official webpage of the Government of Hungary:
https://www.kormany.hu/hu/emberi -eroforrasok-miniszteriuma/hirek/eqgeszsequqyi-eqgyuttmukodesi -

megallapodast-irt-ala-magyarorszag-es-szerbia
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Regarding the cross-border patient care and collaboration , the analysed region can be described
by strong one-way patient migration, towards the Hungarian inpatient facilities. The increasing
demand will raise the question of harmonisation, which (in view of the extra revenues that can be
provided through foreign patients) may even create tensions between Hungarian and foreign
patients (already known in the case of obstetrics and gynaecology in Szeged). Apartfrom Szeged,
another known healthcare facility with Serbian patients is the Specialty Hospital for Chest Diseases.
The Deszkbased institution is a member of the partnership organised and sustained by a foundation
call ed Seg?2tr Jobbsinkd 1898 drganiged tygsuppart the erassvimndde provision
of patients. In the frame of the cooperation , outpatient care of Serbian (and Romanian) citizens takes
place in the institution , up to 10 people a year.

Figure 17: Hospitals along the border
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As it can be seen on the map too, the hospitals of Subotica (General Hospital, 13 departments),

Sombor (General Hospital "Dr Radivoje Simovic" Sombor, 20 departments), Senta (23 departments),

Kikinda (General Hospital of Kikinda, 19 departments), Baja (Bajgz e nt R- kus K- r h§z,
level | of inpatient care), Kiskunhalas (Semmelweis Hospital of Kiskunhalas, level 1), Szeged (Szent
Gy°rgyi Al bert Clinical Cent r é@esakfC stohneg riBndi vMeergsyietiy M
Bet egs ®glekr )Fraadl mezr v8s8r hely (CEg®merz&®g bdeygye EI | §
H-dmezr v gd&k hel yl evel ), Ma k - (Csongr 8d Megyei
H-dmezrvgd&k hellyevel ') and Szentes (Csongr 8d Meg)
all located close to the border and each other giving space to a better organisation and provision of

such functions across the border, too. Furthermore, the capacities of Novi Sad (17 departments) and

Kecskem®Ki BBt sMegyei K- r h§z, ludedfem thd listof)signfidaatu | d n
facilities.
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Figure 18: Ambulance stations within 30 km from the SerbiarHungarian border and their theoretical
service area

Ambulance stations within Kecsker;ét 4 Kecsken?\ét
30 km from the Serbian- : T :
Hungarian border and their { LAV y \ ) r |
theoretical service area ) ) ! /] i J
: f ! ' ‘ ) : !
. border crossing point \ /\/ L P \ \
& bul tat ‘ 2 1 ) 4
\») ambulance station . ’ "-_-‘/P----— | ]
ambulance station witl “ L
o doctor - paramedic ° \ " R IR S

areas within 15 min
areas within 30 min

settlements intersected
by 15/30 min areas

()

: 30 km buffer zone

/3-----—.
'-'\(A'( jvi S : F/“Q(nklnda}»
/< A

] A

U

Zrenjanin

L]
Noxu sad (Ag) ~
‘,G/J
1

b e P

3
)\QZrenJanln
Novn sad

= 8

Healthcare cooperation could rely much more on ambulance services provided close to the state
border. There are ambulance stations within 30 km distance from the Serbian-Hungarian border in
case of Ma k -, Szeged, M- rahal om and BS8csal m8s o1
Subotica, Senta, Kan jihdSerbianrside. INi®worth nitingettétethe aumben
of ambulance cars and doctors (paramedics), furthermore the shifts may vary from station to station
making the harmonisation and cooperation more difficult. Further obstacles of cooperation in this
field to respond are:

crossing the Schengenborder;

condition of border crossing by ambulance car and patients *®

operating licenses: material and personal conditions;

the conditions for using distinctive signs;

administrative and technical issues:liability and vehicle insurance, fuelling, transport, etc.;
communication: radio connection, language barriers;

funding questions: financial aspects of rescue operations and hospital emergency care.

Source:
ESRI, OSM, ORS tool,
own data collection
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38 In the case of crossborder rescues, the quality of the transport infrastructure, related to the border
crossing, is also particularly important, because in the absence of it, the potential user of this possibility
will not be in a position to utilize the offered service. Therefore, crossborder cooperation between
healthcare providers and services can be supported only in areas, where the appropriate transport
infrastructure is already available, or there is a need to support the development of transport infrastructure
together with the cross-border healthcare providers and services.
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Based on the analysis o f t h e Davelgpreat of&cross -border function s6 the
following types of functional areas can potentially be defined within the region:

9 Areas of isolated farmsteads and other rural areas with insufficient functions: areas
where the proportion of population living in outlying areas is h igher than 10%, and/or
the number of (central) urban functions is low, i.e. the functional density is low. These
areas generally suffer from weak provision and use of urban services.

1 Hinterlands and FUAs: central urban cores and their crossborder
hinterlands/influencing zones forming a functional urban area (FUAs, see the figure
named Distribution of municipal functions in the border region with the
hinterlands/gravitational zones and the relevant urban centres).There are as many as
36 cities, which can be considered to have the highest potential in cross-border
functional urban cooperation. These settlements are located up to 60 minutes from the
border and have the rank of a district/c
central settlements of municipalities (0 p Gt i n a) including Nov
Subotica, Kecskem®t , Apatin, BelLej, Kal
Ki skunf ® egyh8za, BalLka Topol a, Ki skunhe

I Hospitals, ambulance stations and their service areas: those hstitutions which are
situated a maximum of 90 min from the border and have service areas reaching the
state border zone of 30 min travel time. The network of healthcare institutions can be
considered as building blocks of such functional areas. Functionalareas can be those
areas too where similar health care characteristis of the bordering population.
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2.2 Economic cohesion

In the course of the analysis of economic cohesion, we examine four main topics, namely: 1. economic
logistics (economic infrastructure of industrial and logistics capacities, waterways and ports), 2.
economic development (economic structure, added value, entrepreneurial structure, R&D&lI,
economic relations including trade and capital flows); 3. heritage related management (natural
values, built heritage, historical heritage, cultural heritage), 4. tourism (the significance and
performance of tourism in the region, the factors of the tourism subsectors including cultural tourism,
pilgrim tourism, congress tourism, ethno- and gastro tourism, health, bath and wellness tourism,
wine tourism, ecotourism, nautical tourism, rural tourism, equine tourism, hunting and fishing
tourism, sports tourism, active leisure as well as tourism destination management, and the
opportunities of the connection, joint utilization, management and product development of tour ism
factors). All economic sectors are analysed (primary, secondary, tertiary)Our examination is focused
on the common and complementary economic characteristics (presence of parallel or
complementary economic sectors; develgpment potential of vertical integration; set of economic
infrastructure, etc.) of the two sides of the border.

2.2.1 Economic logistics

2.2.1.1 Economic infrastructure of industrial and logistics capacities

In the programme area there are as many as 35industrial zones *°, 19 in Hungary and 16 in Serbia.
Considering the two H&hg&uharn ncoupbrasgegsB®cgq Baj a

Kiskrro°s, Ki skunf ® egyh8za, Ki skunhal as, Ki skuni
Cson g r $negye posseses 10 ( Al gy r , Csongr8dy, HKime 21 e&s 8 rKkH e8Ir a
M- ahalom, Szatymaz, Szeged, Szentes) such areas under thiedustrial zone denomination. In the

districts of Vojvodina, 5 such industrial zonesar e | ocated in JuHnobBdlkki (

3% Regarding Hungary the analysis takes into account the socalled industrial parks. In Hungary according to
the related regulation, the industrial park is an area with corresponding infrastructure, where there are
mainly companies engaged in production and processing activities, as well as companies striving for
innovation. The title of industrial park can be obtained by tender based on a decision of the minister
responsible for national economy. At the time of submitting the application, at least 5 companies must
be operating in the area of the planned industrial park, and the total num ber of full-time employees of
the companies is at least 100, in case of sciene and technology parks 75. By applying for the title of
industrial park and obtaining the title of industrial park, the organization undertakes that as a result of its
development work the number of settled companies will be at least 10 by the end of the 5 " year and the
number of full -time employees in existing and future jobs must be at least 350. Industrial park is a relatively
new tool in Serbia, and up until 2019 only Belgrade had such infrastructure under the name of industrial
park. Thus, for the Sebian infrastructure the analysis used the locations database of the Development
Agency of Serbia (http://crm.siepa .gov.rs/locations-eng/index.php?). However, it contained 909 items as
of 28" April 2020, and around 40 of them were so-called industrial zones. Thus only those industrial zones
were considered in our analysiswhich already had a significant number of em ployees and companies, or
large size. Brownfield locations were excluled due to their limited current role and potential in economic
life.
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Petrovac, BelLej,, NbvinS8&dyerVirdbbasnat ada)i as (el daa , Ho
ZapadnobalLki (Apatin, Kul a, Sombor) , but there ar
Subotica) and JuHnobanatski Odkeronegn S(e@ngebanatskt Okkug a , Vr
(Zrenjanin). According to the database, none of the zones are operating in Sremski Okrug. The spatial
distribution of industrial and logistics zones is rather uneven, on the Serbian side in particular, where

in the southernmost districts the related economic infr astructure is very sparsely developed.

A total number of 20 logistics centres “° operate in the analysed area 15 on the Hungarian side and

much less, 5 on the Serbian side. There are more such centres already built in the western part of the
Hungarian side si nc e there ar e as mamegye (@isn 9Doimma s £®lo n g rf
H-dmezrv§&8s8rhely, HKikst R°Psk keMalSzeghalgylSzentes), w
of BKgskusmegye( Baj a, B:- csa, Kecskem®t, Ki sk uwsitedheas, P
border zone on the north stands out as it whde home
in other parts of Vojvodina two centres are registered in the database (Novi Sad and Zrenjanin).

Taking a closer look area at the state border, it can be stated that the eastern and the western
border sections differ greatly in terms of number and capacity of the given infrastructure. The cross-
border area lacking sufficient infrastructure is situated between Baja, KiskunhalasSubotica, Kula and
Sombor. Along the eastern border section, a distinctively more dynamic area can be found stretching
from Subotica t o Madss-bordeihdussrial elogesticydomegis a region of a

densely network of industrial and logistics parks, zonesinmr por ating Szeged, H- dn
Ki stel ek, Ma k - , R° s zke, Tompa, Kl 8rafal va, Nagyl a
Sent a, KanjiFia, BalLka Topola from Serbia.

When it comes to analysing the actual infrastructure in relation to industry and logistics, the
differences in terminology must be underlined. It makes the comparison with the Hungarian
infrastructure more complicated, where there are industrial parks and logistics centres. In Serbia the

40 The analysis of logistics centresis based on desk research. Those infrastructurefacilities were taken into
account which were dealing with significant logistics activities, ie. transport, trade and storage of goods.
On the Hungarian side logistics centresared t en refl ected in the name of th
k°zpont 6) . For t he s e lzer mam information ssoucdr was ¢ha twebe page t
http://www.logsped.hu/lszk.htm . On the Serbian side, this rm is much less widelyapplied, and no official
definition is in use.
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term industrial zone, industrial park, business park, and free zonée" are used and hereby considered
for the sake of analysis. The most relevant infrastructure is as follows from the aforementioned cross
border zone: free zone Subotica (112 ha, 117800 m? production space, 4 000 m? closed storage

space, 4 000 m? open storage space, 3300m?of f i ce space), industrial zone
in the territory of Subotica municipality 00D45. 1
employees), new industrial zone Rasadnik in Kikinda (2. 6 ha) . I n Belej, Soj

processing, 378 employees), KNOTT Autoflex YUG (production of 300,000 torsion axles, 20000
mudguards, and 25000 car chassis annually, 300 employees), furthermore a newly established
clothes factory of 270 workers (planned) can be identified as large companies.

Subotica and its surroundings are highly relevant in terms of cross-border logistics potential owing
to its favourable position with their existing and constantly developing economic infrastructure and
great development potential. In particu lar, the Mali Bajmok Industrial Zone and its free zone are also
a major attraction for transnational companies at even European level. Thanks to its excellent
accessibility to foreign markets, still relatively low labour costs, duty-free trade with many national
economies including large markets such as Germany or Russia, the labouintensive and export-
oriented activities have been preferred activities. In the frames of green-field investments,
transnational companies have set up their plants of re gional significance: Siemens (manufacture of
generators, wind turbines, 1 600 employees), Contitech Fluid and Norma Group are both interested
in the automotive industry as major suppliers (development of fluid systems for the autom otive
industry, production of turbocharger tubes, production of coolants and fluids for lubrication of
production lines, 800 and 300 employees), Calzedonia (manufacture of socks, swimwear and
underwear, 1000 employees), Swarovski (grinding crystal ornamens, 650 employees),
Dunkermotoren (manufacture of micro -engines, 300 employees).

On the Hungarian side, the elements of great significance from the Hungarian part of this cross-
border zone include Al gyr Regional JArgyl n@®ssT®ra
"Jura"lp ar i Par k ®s Te @48 ha-total ased, 25ha formeenfield investment, 50
enterprises, approx. 18 70 empl oyees) , Ma k - | ndu 8107 haadtal area,r k ( M
42.8 ha for green-field investment, 33 enterprises, approx. 2000 empl oyees) , H-d I nd

41 Industrial zone in Serbia is a cesignated area, a fragmented construction land containing the necessary

communal infrastructure, including internal road network, water supply, sewage system, electricity and
telecommunication facilities, intended for sale or rent in order to achieve industrial development.
Therefore, it can be similar to the Hungarian industrial park, except that the Hungarian one has to show
up certain figures in relation to employment and size, and can be officially used only by applying for the
title and if the minister of economy approves it and the ministry registers it. A special type of industrial
zone in Serbia is the free zone. Currently, fourteen of industrial zones are also licensed free (customs)
zones, meaning that importing into and exporting from these zonesis free of VAT, customs and clearance
costs. If goods are produced within the zone using a minimum of 50% of domestic components, they are
considered to be of Serbian origin and are therefore eligible to be imported into Se rbian territory or
exported witho ut customs, pursuant to free trade agreements. Business parks are not part of the official
terminology and are usually state-of-the-art facilities and a diverse range of business services/amenities
servicing its tenants' needs, usually private owned facilties offered to other companies, including buildings
along with plots. Such customs free zones are not operating on the Hungarian side of the programme
area, but in Serbia these are of outstanding importance, therefore they were included in the analysis.
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H-dmezr v8s8r hel yd6qhHandadditipralr97 ha énder development, 117 enterprises,
morethan 3500 empl oyees) , Homd nid&itst Re @il o iPaalr KAd rHa mo k h &
Ipari Park 6 100.75 ha with 74% already under usage, 105 enterprises, 676 employees), while Szeged

is the centrepiece of it. Szeged concentrates as many as five different industrial and logistics parks,

namely: the largest one called Industrial and Logistics Centre of Szeged (a.k.a.ALK on 46 ha, almost

38 enterprises, atleast 1921 empl oyees)i,alDER&EIPKk | (nRHIKAEAha, BImastr | Pa
60 enterprises, industrial railway track already in place, severalhundr ed empl oyees),
I ndustri al PairPlrk o(2K. & hay 68 rentesprisespagain, several hundred employees),
SZEKOIndustriaPar k (12 ha, 60 enterprises), furthermore
Ipari Parkd 11.2 ha, at least two enterprises and 191 employees).

The largest companies on the Hungarian side include MOL (petrol chemistry, gas industry and
storagewi t h 600 employees), Rotary FYar 8si Kft. (drild!l
in Algyr, Hansa Kontakt 1| nv. Kft. (warehousing an
(Mixed wholesale of food, beverages, and tobacco, 583 employees) in Szeged, CONTITECH FLUID
AUTOMOTI VE HUNGCE¢RI A KFT. ( manuf a ®23employees), Givaudare s a n
Hungary Kft. (manufacture of flavourings, 479 employees) and DUOCOR Bt. (office furiture, 395

empl oyees) in Mak:- . ,ggyh®etys KTtz§8I(If-ianya auxiliar.i
ceramics, 251 employees), M RZ FupSeditileGNicle& fexcept ( Ma n
apparel, 337 employees), O rwhate§atg ok tob&rcohpgodugtsy 613t e | | §
employees) and Villeroy&B o ¢ h Magyarorsz8g Kft. (sanitary \

H-dmezrvg8§s8rhely.

Figure 19: Industrial zones and logistis centres of the border region
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Other relevant major economic infrastructure on the Hungarian part of the border region is as
follows: Szentes Industrial Park (Szentes Ipari Par® 140 ha, 27 enterprises, 2372 employees), the
industri al areas of KRark sidimorn@Q enterprisel, with snord tean & 600 k
employees).

While in the Hungarian counties the majority of the large capacities are concentrated in the south -

eastern part of Hungary, on the Serbian side there are some dotlike main agglomerations of
infrastructure with extensive surface areas and/or sites of large companies: Subotica, Novi Sad,
Sombor, Apatin, Bel ej , Considering eenployment Nowvi Sad, Subotiddandl e v o .
Zrenjanin have the most decisive infrastructural capacities in relation to industrial/logistics parks and

zones. The free zones connected to large indugrial zones have been the most prosperous fields of
economic activities on the Serbian side, of which the one in Subotica is situated only a few kilometres

from the border.

I'n Zapadnobalki Okrug the industrial zoof€oramé: Somb
manufacture of wearing apparel, underwear, 1700 employees) and the free zone of Apatin can be

listed (122 ha, with medium-sized enterprises operating mostly in textile and furniture industry, and

petrol chemistry). In Srednjobanatski Okrug the capacities are very much focused to Zrenjanin
municipality, where the large free zone of Zrenjanin can be found (98 ha, production space of 31 790

m?, closed storage space of 15573 m?, open storage space of 400 n?, office space of 16 150 m?) and

onlythe i ndustri al zone of ELka (50 ha) is situated
freezoneDR XL MAI ER Group (automoti ve el eB60templogegdd)and y st e n
Modital (Pompea group, production of socks, underwear, and textile, 800 employees) have found

their industrial sites considering large enterprises.

In JuHAnobaMNM&vi ORadgal ong with Belej (di scussed a
capacities excluding BalLki Pet rBchaard BhRZ k&7 Plad aakd
free zone of Novi Sad is (surface area of 89 ha, production space of 211943 m?, closed storage space

of 12 963 m?, open storage space of 22504 m?, office space of 3718 m?), among others, home to

companies interested in automotive industry, textile industry, and recycling with the largest company

being Lear Corporation (auto parts manufacturing, 3 100 employees).

In JuHAnobandboskh Okdugtri al Zone of PanlLevo (75 I
electric machinesand generators for hybrid and electric drives as well as switches for gearboxes and
micro-switches, 300 employees) and V r Gaarm be highlighted with North Industrial Zone, South

I ndustri al Zone, and Ve Gad@mha bf indugtrialzaneskcan\be fQuad; and | n

the local plants are specialised in pharmaceutical industry (Hemofarm: 2000 employees, Fresenius

Medical Care Srbija: 5001 000 employees, Palladio East doo: 108500 employees).

2.2.1.2 Waterways andports

Along with the industrial areas of great significance in (potential) cross-border business relations,
water transport also must be analysed in the frameworks of major logistics infrastructure. The
border region is rich in ports for logistics purposes. Considering the Hungarian ports of the
progpamme area the ports of Sz eatedd the draprehensavenretwdvko h 8§ ¢ s
though the latter is situated outside the programme area on the other bank of the Danube but has
a direct effect on the border region . Regarding Serbia, the port of Novi Sal is of great significance
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owing to being a core element of the trans -European network. Furthermore, there are as many as/

additional ports, namely, Bogoj evo, B a L k 8elgRde] PaanrklaeSmedee/@ dnd n
Prahovo on the river Danube, Sremska Mitovi ca and gabac (en miharidiyvdrn
the port is not situated within the programme area but has significant effect on it), and Senta on the

river TiszdTisa.

After long decades of neglect of water transport mode and sometimes a huge decrease in traffic
volumes, shipping has been experiencing a new era of positive changes. Theport developments
have intensified in recent years. Extensive developments took place in Bajawith the aim of increasng
the intermodal capacity of the port and the volume of water freight . Since 2012 four major projects
supported by EU funds have been carried out. The developments have extensively upgraded and
increased the capacity of the port making it one of the largest and most complex infrastructure
facilities on the Hungarian Danube section in the analysed area.lt stands out with its large area
(208.795 m?) and variety of cargo types handled (including container, high and heavy cargo,
petroleum products and RoRo cargo along with dry bulk and break bulk) and handling facilities and
devices (with having a gantry crane). The developments include e.g. the expansion of the track
network, installation of loading equipment, reconstruction of the bank wall, design of truck parking
lots, purchase ofbridge scales, reconstruction and expansion of the road network, new parking places
and lighting . The Baja Public Portmanagement have organised open days, meetings, information
events and conferencesto draw the attention of European and domestic logistics stakeholders to
the economic, social and environmental benefits of increased interconnection of intermodal freight
transport modes; | n Mo h&8c s, right next to the programme a
construction with increased crane capac i t i e s, among now diavs the turideehd c s
about 500 000 tons of goods per year. In Szegedcomprehensive developments took place with the
help of the Hungary-Serbia IPA CBC Programmén the frames of the project called Establishment of
Hungarian-Serbian fluvial border crossing stations at the river Tisza/Tisa By late 2015a Hungarian-
Serbian water border crossing point of common interest was established. The aim of the project was
to raise and expand the quality of the services of the Pool Port in Szeged, which required the
reconstruction of the port auxiliary equipment, the control and management buildings, as well as the
dredging of the muddy riverbed. Another development project reconstructed the bank wall, the
pavement and road network and modernised the port building . This all supported the increase of
the freight transport role of the port. Furthermore, also in Seged a floating small boat harbour, the
largest of its kind on the Tisza/Tisa, will be inaugurated soon with a capacity of 48 boats mainly for
touristic pur poses. The investments in the port of Szeged over the last few decades (dredging a
harbour basin, industrial siding, border crossing) would enable increasing the share of river
passenger and freight transport, but raising awareness and transmitting knowled ge would be
essential for that.

Regarding passenger transport the port of Kalocsa-Meszes also should be menfoned with a
significant role in tourism. Year 2019 was not the end of the continuous developments given that the
Hungarian National Port Development Master Plan adopted that year includes 20 case studies such

as the port development of Baja and Dunavecse both in the analysed area The designated port
development areas include the port of Baja (cereals, gravel and sand, fertilizer, woodgoal, iron ore),
Dunavecse €ereals, river gravel, fertilizer, overweight and oversized goods), furthermore Fo k t r
(cereds, oilseeds), and Harta (cereals, oilseedsY r o m -Ks&kun €ounty.
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Developments that have not been seen for 30 years will start in the near future on the Serbian section
of the Danube too and they will target port modernisation. The Dubai-based new operator plans to
invest 30 million EUR in the development of the Port of Novi Sad, and thus the current 1.2 million
tons of transhipment can reach the full capacity of 2.5 million in the upcoming period . Furthermore,
the expansion of the capacities of ports in Sremska Mitrovica and Bogojevo are also planned. The
Ministry of Construction, Transport and Infrastructure of Serbia plans the construction of new port
capacities for the handling of agricultural products in Bogojevo. The government, in conjunction with
the World Bank, is planning to secure loans through the Integrated Development Programme for the
Drina-Sava Corridor in order to expand the capacty of Sremska Mitrovica with the construction of
an oil and bulk cargo terminal, as well as expansion of the container terminal. The capacities of the
Port of Prahovo shall also be expandedto enable the trans-shipment of cargo generated in the
chemical and cooper industry.

Apart from infrastructural developments transnationalwat er transport i s al so s
Danube Region Strategy, which contributes to the removal of obstacles to freight transport in the

Danube. In the last years, a joint Working Group of Priority Areas 1a (Inland Waterways) and 11

(Security) developed a set of sacalled Danube Navigation Standard Forms (DAVID).The data fields

of three often used forms (arrival and departure forms, crew lists and passenger lists) were
harmonised in an international effort to decrease variations in control procedures along the Danube.

In the first phase (FebruaryMarch 2020) both Hungary and Serbia introduced the DAVID forms in

control procedures thereby replacing the national forms applied unti | then. In parallel to these efforts,

the Working Group concentrates on the digitalisation of the harmonised set of DAVID forms to

diminish administrative barriers, making Danube shipping even more attractive.*?

Serbia has reorded constant growth in the vo lume of goods transported along the Danube, Sava,and
TiszalTisa rivers, including the goods imported from and exported to Hungary. The transported goods
along the Serbian waterways amounted for a total of 5.6 million tonnes in 2014, which increased to 119
million tonnes by 2019. As a result of planned investments, Serbian transport policy expects that the
volume of goods handling at Serbian ports will increase to more than 14 million tonnes by 2023.

Apart from notable potentials in growing figures conside ring cargo there are large differences in terms
of all main characteristics of the given ports. In relation to location, total area (m2), cargo types handled,
owner, port authority, handling facilittes and devices, storage facilities, logistics service providers,
maintenance and disposal facilities notable non-harmonised, parallel and joint features can be detected,
often hampering cross-border cooperation. Based on the statistics of the Danube Commission of 2016
the port with the highest cargo turnover in the analysed region is Novi Sad (1325 thousand tonnes)
foll owed b y40Rhausdhctenoes)(These two ports are the bugest ones between Budapest
(1 367 thousand tonnes) and Smederovo (2466 thousand tonnes). Consideringt h e i r size Pa
(1270296 m2) and Balka00Pm2) aretkedargé¢st whide from the Hungarian section only
Baja (208795 m2) can be considered as a relatively large one. Last but not least beside the hard
infrastructure of the related ports the differences in the human capacities including the number of
personnel, skills and competences should also be noted that would require stronger cross-border
cooperation in capacity development including the training and management of human resources
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Table 4: Main features of the Serbian and Hungarian Danube ports concerned

Total e Handling facilities and devices I _ - g
Location Waterway area argo types Owner Port authority Floating Storage facilities 0g's IC.S Service .aln enancg .a.n
handled Devices Gantry crane Mobile crane providers disposal facilities
(sam) crane
river Danube, Republic of Port :t:)iv:gityggi\r/ga;f IC\DA:inIt:;t)llnl Open storage area Waste disposal; Fresh
Apatin 1401 km, left| 30.000 |Dry bulk; Break bull P . Governance P ' . 4 =" 9 - - P 9 Napredak a.d. water supply; Onshore
Serbia belt; Pneumatic capacity:6 to. (25.000 sgm)
bank Agency . . power supply
equipment (single use)
) Cgvered Yvater trans Quant.m./:l Quantity: 1 |Quantity:1  |Open storage area
, river Danube, . Port shipment; Conveyor |Max. lifting o e ] )
Balka Republic of . . Max. lifting  |Max. lifting  |(8,260 sqm); Luka Backa Palanka |Fresh water supply;
1295 km, left| 640.000 | Dry bulk; Break bull . Governance |belt; Pneumatic capacity:12 . .
Palanka Serbia . ) capacity:9 to. |capacity:6 to.|Covered storage |d.o.0. Onshore power supply
bank Agency equipment; Ro/Re  |to. (single ) )
(single use) |(single use) |area (650 sgm)
ramp use)
Port Almas Ltd,
. . . Gemenc Ltd, Hungari|Waste disposal,
D Ik; t ; tity: 1 tity: 1 . .
) ry bu 'Ccfn gmer, Budapest Conveyor belt; Quan ' y Quan.| y Open storage area; Agro Ltd, ICGRAIN |Bilgewater disposal;
river Danube, Break bulk; High & ) Max. lifting  |Max.lifting A A L
. . Fr v 8r os |Pneumatic . . Coveredstorage |Lt d, Cti OBunkering facilities;
Baja 1479 kn, left | 208.795 heavy cargo; |Hungarian Stat¢ ; capacity:10 |capacity:10 - . .
Kor mg& ny |equipment; Ro/Re ) . area; Silo (33.500 t)Green terminal and |Fresh water supply;
bank Petroleum products to. (single to. (single .
. a ramp Custons warehouse RORO terminal Onshore power supply
refined; RoRo carg use) use) . . .
(operator: Baja Public Shpyard
Port Ltd)
river Danube, Republic of Port Covered water trans I\QA:inlt:;t)llnl Open storage area
Beoli n|[1268km,right n.a. Dry bulk p_ Governance ; " 9 - - P 9 Lafarge BFC d.o.0. |n.a.
Serbia shipment capacity:10 tg (28.000 sgm)
bank Agency )
(single use)
Quantity: 1
river Danube, Republic of Port Covered water trans |Max. lifting Silo (30.000 t), Luka Dunav Boaoievo Fresh water supply:
Bogojevo 1366 km, left| 150.000|Dry bulk; Break bull P A Governance |shipment;Conveyor |capacity:20 - - covered storage 9°) PRY:
Serbia ) d.o.o. Onshore power supply
bank Agency belt to. (single area (7.500 sqm)
use)
. Dry bulk;Break |Dunavecse Quant.|t)./:2
river Danube, bulk; High & heavy|lKi k° t r BFKH Max. lifting Open storage area Fresh water supply;
Dunavecse | 1527 km, left| 42.300 ' .g ) Y ; K©° z | e k e|Conveyor belt - capacity:12 - P g .a. PRI
bank cargo; Moisture |Sz 81 | 2t Froszt§ to. (single (24.500 sgm) Onshore power supply
sensible break bulki Kft. ’ - (sing
use)
river Danube, Eurd?/p?tr o s |Conveyor belt; Ro/Ro :\g/llaﬁnItillft}ilr:11 ileE?SQéSfr:age
Mo h § ¢ s | 1450 km, righ{ 32.000 |Dry bulk; Break bullBDLY Zr | 4 ' o 9 - pacity, p. Onshore pover supply
bank Kor m8ny |ramp capacity:9 to. storage area;
a (single use) Covered storage
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el Cargo types Handling facilities and devices Logistics service Maintenance and
Location Waterway area goyp Owner Port authority . . Floating Storage facilities 9 . . L
(sqm handled Devices Gantry crane|Mobile crane providers disposal facilities
am) crane
area; Customs
warehouse
Dry bulk Container] Covered water trans |Quantity:6 Open storage area: Waste disposal-
river Danube, Break bulk; . Port shipment; Conveyor |Max. lifting P 9 ’ ) . P Lo
. Republic of . . Covered storage |DP WORLD a.dNovi |Bunkering facilities;
Novi Sad 1254 km, left| 24.000 |Petroleum products A Governance |belt; Pneumatic capacity:27.5 - - ;
) L Serbia . ) area; Customs Sad; NIS a.d. Novi Se Fresh water supply;
bank refined Liquid bulk; Agency equipment; Ro/Re  |to. (single warehouse Onshore power suppl
Crude oil ramp use) P PRY
. . Open storage area
Dry bulk; Cf)ntglner Covered water trans (100.000 sqm): Port Dun'av.Pancevo
river Danube, Briz;\k;u”é;i Ig'h . Republic of Port shipment; Conveyor Covered storage ESDIQAAEIrEa;I]D)bRT d.o.o|Bunkering facilities;
Panlev| 1153 km, left| 1.270.29¢ y cargo; p. Governance |belt; Pneumatic Quantity:3  |Quantity:3 |- area (40.000 sqm); o 9 '
Petroleum products Serbia : ) Parcevo, NIS a.d. Fresh water supply
bank e ) Agency equipment; Ro/Re Storage of ; -
refined; Liquidbulk; ram danaerous caro: Novi Sad, Specijalna
Crude oil P 9 99 | ka Panceo
Customs warehous
L Quantity: 1
river Sava, 10] Republic of Port Covered water trans I\%I:inltil;ii/ﬁl Max. lifing Open storage area; Freshwater supply;
gabac?* . ' 1 5.600 |Dry bulk; Break bul p. Governance ) . .g capacity:10 Covered storage |ELIXIR ZORKA d.o.o0 PRY;
km, right bank Serbia shipment capacity6 to. ) Onshore power suppl
Agency . to. (single area
(single use)
use)
Open storage area
. ) ) Covered water trans Quant.|t)./:1 (20.000 sqm);
river TiszéTisg Dry bulk; Break Republic of Port shibment: Convevor Max. lifting Covered storage Fresh water supplv:
Senta 122 km, right| 179.000| bulk; Petroleum P A Governance p ' . Y capacity:25 - - area (18.260 sqm); |Luka Senta a.d. PRY:
) Serbia belt; Pneumatic . Onshore power supply
bank products refined Agency equipment to. (single Storage of
quip use) dangerous cargo;
Customs warebuse
Quantity: 1 Open storage area
. ) . Port quered water trans Max. lifting (100.000 sgm); Robno transportni
Sremska river Sava, 13! Republic of shipment; Conveyor . . . |Fresh water supply;
L 500.000 | Dry bulk; Break bull . Governance . capacity:12 |- - Covered storage |centar luka "Leget
Mitrovica km, left bank Serbia belt; Pneumatic ) Onshore power supply
Agency equipment to. (single area (20.000 sqm); |a.d.
quip use) Customs warehous
river Tiszé#Tisa '(BI\_-I(-)Dvltlezrl'ﬁsza
Szeged 169 km, ight | 30.000 Bulk Hungary . Slipaway n.a. n.a. n.a. Yes n.a. n.a.
bank Region Water

Directorate

* out of the programme area. Source:https://www.danube-logistics.info/danube-ports/; https://www.danubecommission.org/dc/en/danube navigation/danube-ports-map/
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Water freight transport is a typical area where transnational and cross-border cooperation can be
realized with high added value and return. For freight transport, in order to be organised in the most
efficient way possible, it is advisable that the Hungarian and Serbianports, interested in transnational
transport within the Danub e Region and the waterway systems of the Danube and its main tributaries
(Sava, Tisz#fisa), share and harmonise with each other their complementary and joint capacities,
thus reducing the costly, parallel infrastructure developments and creating a synergic and cost-
efficient networking infrastructure and service portfolio.

It must be stressed that in the case of transnational waterways and port infrastructure developments,
the protected wetland habitats, and the unique aquatic ecosystem of the catchment area of the
Danube should be taken into consideration. The aspects of water freight transport and nature
conservation need to be coordinated (e.g. considering riverbed dredging or enlargement of port

areas). The negative impacts of increasing capacities shold be minimised, and irreversible artificial
interventions are worth being excluded.

Despite of projects elaborated in the frame of the HUSRBand the Danube Transnational Programme

connected to navigability and waterways, less emphasis has been placed onthe coordination of
infrastructural capacities and services to create a more sustainable (green) water freight transport

having multimodal interconnectio ns across the border. There is only a single project in the frames of

the CBC Programme of 20142020, which targets better connectedness regarding ports, even though

it is more of an indirect approach. Therepmtlodngct na
the border cr od8HKeiceyggBnBa bk ii sBrawgut t he pr egaithd i f i c a
related border crossing point in terms of both passenger and freight traffic and improvement of its

connection roads with the aim of making the border region better connected to the Danube cargo

port of Baja.

Based on the analysis o f t h e cbnomnic lagistid B0 the following types of
potentially functional areas can be defined within the region:

9 Crossborder industrial -logistics zones: such zones area dense network of industrial
parks, logistics centres, industrial zones, business parks andree zones incorporating
Szeged, H- dmezrvsg8s8rhely, Kistel ek, Nha k
Hungary and Subotica, Ad a , BelLej, Hor go G, S e im Sexhia inkK ¢
particular. Economic and business infrastructure can be mentioned rere which can
support business and trade development, investment promotion as well as the
production, processing, storing and distributing of products, furthermore the
networking of business partners related to the exploitation of the Balkan gateway
position of the borderland.

9 Ports and transnational waterways: the ports of crossborder relevance with joint and
complementary capacities, especially the Danube ports of Baja, Dunavecse, Novi Sad,
Apatin, Bogojevo, BalLka Pal anTksaportsBoéSrdgedn
and Senta.
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2.2.2 Economic development

2.2.2.1 Economic structure, added value

The analysed area consists of countis and districts having GDP per capita under the national

averages of the given countries (HU: 12800 EUR, RS 500 EUR) in the case of almost all territorial

units. However, the two sides have distinctively different position in their respective national
economies. While the two Hungarian counties significantly fall behind (76% of the figure for

Hungary), the Province of Vojvodina has relatively good position owing to its development level
identical to the national a v eSewmabanatshinOkryg pdtla O%d n o b a
of the national average) performs notably worse than Serbia as a whole. Thanks to its location and

excellent accessibility to both Belgrade and the Western European markets, and having Novi Sad as

the economic centre of Vojyodi na, JuHnobanat ski Ok r wg thg SE®iI&%) i s
side, which exceeds the GDP per capita of Serbia and Vojvodina.

Figure 20: Distribution of GDP in the border region
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The state border divides the region into two parts: in comparison with the analysed border region
(6900 EUR), -Kiskurt (89 B8 cEUR, 143% of the who®5EURgi on)
138%) represent above average devel op @MEWR),whHicht e xc

hasident i cal data with the whole analysed region; the
Okrug and Severnobanatski Okrug (4400 EUR, 64% bthe border region) are lagging behind other
regonsmost. The Hungarian counties generate twice a

Okrug Severnobanatski Okrug, Srednjebanatski Okrug (48 00) and JuHnob%®at ski O
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As far asthe growth rate s between 2012 and 2017 are concerned, convergence on a cross -border

level failed to be reached. Since the Hungarian side (29%) managed to developat a higher pace than

the national averages (HU: 26%, SR: 16%), it outperformed Vojvodina (14%) widening the
development gap between the two sides. Except for Sremski Okrug (32% growth) the Serbian districts

had | ower growth rates than the average ofKiskuthe | oI
(+22 %) and Csongr 8d (+35%) w elopmentopath. districte with thd av ou r
weakest growth potential were the north -western and north-eastern periphery areas, namely
Zapadnobalki Okrug (+9%) and Severnobanatski OKkr uc
rates, excluding the stagnation in Srednjebanatski Okrug, from despite their originally already weakly

devel oped economi es. I n general, t-Kiskun raegye twitha | i n
Kecskem®t as anh emerging automotive centre with
Csongrg§ dmegye as well has anoutstanding performance within the border economy, and both

outpaced eventhebest-per f or mi ng di strict of Vdhewitfedencegew J u An
larger between 2012 and 2017;whilet he GDP per capi t augwés8PuoftmeoM anat s
Hungarian counties, it was only 71% by 2017. The biggest changes irterms of ranking based on GDP

per capita can be detected in the case of Sremski Okrug (improvement by 3 places) and
Srednjebanatski Okrug (3 places down). As a consguence of the economic processesthat took place

between 2012 and 2017, a central axis, or backbone of the regional economyappeared and gained

strength along the major motorways of M5 and Al incorporating engines of growth such as
Kecskem®t , Sizeg ealnd SNdbwit Sad incorporati Akgskumany d
sout hern regyeng3ewer nobal ki, JuHnobalki and Sremski

Figure 21: Distribution of GVA by NACE Re\2 categories in the border region
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Gross value added (GVA) by activity (NACE Rev. 2 categories), 2017
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@ 0-U-Public administration and defence; compulsory social security; education; human
health and social work activities; arts, entertainment and recreation, repair of household
goods and other services

Source:
Eurostat, ESRI, Navteq database
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Agriculture (category A) plays a significant role in th
long tradition in the region, and it had a historically decisive role not just in economic but social and

urban development as well. The region supplied the cities situated within the area and eventhe wider
Europeanmarkets and is still gricdtural grodieers. Mastefdits lanthia a anossa

border plain with favourable conditions for agricultural activities (flatlands, chernozem and other

fertile soils, number of hours of sunshine, etc.).

On both sides, agriculture has a larger share in the regional economy than the national average (HU:

4.5% of total GVA; RS: 7.3%). In almost all analysed counties and districtthe share of agriculture is

two or even three times higher compared to their particular countries. The significance of agriculture

is also underlined by the fact t hat Vojvodina, especially Zapa
Severnobanat ski Okrug (21.3%) and Srednjebanatski
Vojvodina is responsible for 48% of the Serbian agricultural GVA, while m&ing up only 28% of its

territory.*® Out of the 24 districts of Serbia** the aforementioned districts are leading the chart, and
JuHnobanat ski "Oklraucge )( 1adn d6 %S e vie r n o i pléick)iare @doamogg ( 1 4 .
the TOP10 agricultural admini st kragtagrioukureisihe leasling séctor Z a p a «
in GVA productionahe ad of every ot heKi alcun v(i 1 §. 3nEyee(hDVPBErceEr 8
and JuHnobalki Okrug (7. 7 %) are slightly wridér thd avdérage of the or i e s
analysed region, exceed the national levels of both states in relation to agriculture. Taking into

account the change in agricultural production in the period between 2012 and 2017 it can be said

that in the Serbian districts which had been the most agriculture-oriented the share of such activities

increased further ( Zapadnobalki -poOikts, Bgvernobamatskit @krug: +4% points ,
Srednjebanatski Okrug: +3.9% points). The spatial differences in production increased. While the

share stagnated (+0.4%poi nts) on the Dbor der -0.2%poiots) anlde vBe8lc,s i r
Kiskun megye (-0.4%poi nt s) , it decreased sl i-§.4%poigts) and J u Hr
Sremski Okrug ¢1.7%- points).

The most decisivwe land use is agriculture consideringt hat 79. 6% of t he-Kiskant al S |
megye, 76.2% ofthe Prov nce of Voj vodi na, magykisadgiculeutd laod Th€ songr
absolute majority of agriculturally cultivated areas (including arable land, gardens, orchards,
vineyards, meadows and grasslands, fishponds, reeds, excluding forests) are made up adrable land

and kitchen-g ar d en ; the highest share can be found in
(88. 6 %) , tiKemskBBcqd 71. 4 %) . Csongrg&8d is even more a
proportion than whole Hungary (78.2%).

Apart from large -scale farming and crop production on arable lands covering grains, corn, sunflower,
sugar beet, etc. The significance of intensive fruit growing as well as horticulture has been
characterising especially the Aeolian sandy soils of the crossborder Danube-Tisza Sand Ridge. In
terms of cultivated crops, stone fruits, especially peaches, apricots, cherries, sour cheies and plums,

4 Excluding Kosovo and Metohija

4 Excluding Kosovo and Metohija

72



..- Territorial analysis of the next Hungary-Serbia INTERREG IPA CBC prognane

account for a high proportion of fruit. *° Apple production is much more significant on the Serbian

side considering the large differ ences i n yields (Vojvodina: -108 t|
Ki skun: 31.5 t hous asahdt)l Rega@s@ plug 585567 tonBes &re produced in
Vojvodina, 8% of the national level, and 100 1 3 t -KiskunEuwgd®28 126 t in @Gofongr 8§
the national level). In Vojvodina sour cherry makes up 23 thousand tonnes in production (23% of
Serbiay whil e 10. 8 t houtKsiasnkdu nt oannnde sO .i5n3 B&cosusand t onne
Hungary). Peach is one of the most important fruits on both sides, on the Hungarian side in particular,
where it was responsible for 58 4 8 t -KiskunBaBdc16854 t i n Cson the ®tdl, 54 %

Hungarian yield (data of 2011).

Vegetables grown in horticulture, which often require intensive greenhouse productio n, are as

follows: mainly tomatoes, peppers, turnips, carrots, lettuce,asparagus, kale, cauliflower and onions®

65 561 tonnes of tomatoes were grown in Vojvodina, while501 79 t i n Cs4&rt8di mnBl§
Kiskun. This means 3840% of all Serbian tomatoes are harvested in Vojvodina, and 3638% of all

Hungarian tomatoesar e fr om f ar akeskusmefye @a md B € € emegye. e share of

the two Hungarian counties accounts for 40% of the total Hungarian onion harvest, and for 59% of

the total carrot harvest of Hungary. Cabbage and kale were grown with a total of 69 580 tonnes in

Vojvodina making up 24-25% of the total production. Regarding cabbage the share of the two

Hungarian counties are also almost identical in the national production. The propo rtion of lettuce

and root vegetables is also remarkably high. Potatoes prefer sandy soils, so this plant is also grown

by many. In 2011, 276382 t of potatoes were harvested in the Serbian province (37% of Serbia), and

87825 t -KiskunBrgdddz015ti n Csongr 8d (36% of Hungar gn . I n
of growing spices in the area, -Ksios kpuenp p(ebr6s. 5a%)e aanlds
(20.5%) are responsible for 77% of all the spicy red paprika production in Hungary. 37179 tonnes

were harvested from paprika in Vojvodina, which is around 25% of the total Serbian production .

Another area where the border region stands out is wine making . Viniculture has a long tradition
on both sides of the border. This is also reflected in extensive vineyards making up above average
shares in agri c uKiskunmengye (43%H dng in some @BugsctVojvodina (0.54%,
but 0.74% ikiJORnalgamatds 0. 94% in Sremski Okr-ug) .

4 In the paragraphs related to Hungarian fruit production the data table used as a source was as follows:
http://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_ omn025b.html . For the Serban data the following
documents  were used: Statistical Yearbook of the Republic of Serbia 2012
(https://pod2.stat.gov.rs/ObjavijenePublikacije/G2012/pdf/G20122007.pdf); COUNTRY REPORT ON THE
STATE OF PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE. Republic of Serbia

4 In the paragraphs related to Hungarian vegetable production the data table used as a source was as
follows: for potato (https://www.ksh.hu/docs/hun/xstadat/xstadat eves/i_omn017b.html), other
important vegetables (https://www.ksh.hu/docs/hun/xstadat/ xstadat _eves/i_omn023b.liml). For the
Serbian data the following documents were used: Statistical Yearbook of the Republic of Serbia 2012
(https://pod?2.stat.qgov.rs/Objav lienePublikacije/G2012/pdf/G20122007.pdf); COUNTRY REPORT ON THE
STATE OF PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE. Republic of Serbia

47 For the Hungarian side data on vineyard areas and wine production are from the data table as follows:
https://www.ksh.hu/docs/hun/xstadat/xstadat _eves/i_omn024b.html .
For Serbia the Statigical Yearbook of the Republic of Serbia was used:
https://pod2.stat.gov.rs/ObjavljenePublikacije/G2012/pdf/G20122007.pdf
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Kiskun, which leads the Hungarian charts with the most extensive vineyards and the biggest
product i on fsiKigkur teeshare bfrvineagds in agricultural lands is three imes higher
than in the whole of Hungary (1.4%). The biggest grape producer regarding the programming area
i s Eekursmegye with 111 034 tonnes, followed by Vojvodina (70 372 tonnes), while grape plays
|l ess r el evant megge(8476tannes).On thegSerBiah side Sremski Okrug has the most

significant production (20013 t) f ol l owed by JI&3H)NGnkhauagarsakside Ok r u g
by far the largest wine region of the border r egi on as wel | as Hungary i

(27903 hectares), followed by two al mo s-Baja(ldi&ratha)
and t he Cs3lhhpywindr rediohs4

On the Serbian side the regions are situated mostly in three distinct geographical areas: at the Banat
region around V r Ganina, in Srem (Syrmia) on the sl opes
around Suboti ca a naltogetter 7gvMné&growiidregiore in ghe unit of Vojvodina.

The largest is the Srem region (221555 ha), followed by South Banat region (156707 ha) as second
and Subotica region (312 18 ha) as third, but the other regions can be considered minor wine-
growing areas in size, namely the regions of Potisje (22737 ha), Banat (13203 ha) , T &3
ha), furtheravda)® Balka (18

The areas of he given bordering wine -growing regions are among the cnumber one6wine-growing
regions not only in the Carpathian Basin but also in the whole Central European region Crosshborder
agro-industrial cooperation historically has played, and still plays, a decisive role in the maintenance
and development of these complex, native white and red wine production areas.

A good example of cross-border cooperation can be highlighted when , in the frameworks of the CBC
project entitl ed akE sngaflihe Dadbeneine touteaas d toyisticand cultoral
brand in the cross-bor der (CargubeoWide Route 6 HUSRB/1602/31/0209) the Local
Gov er nme n tKislaurf Conhfycasd the Autonomous Province of Vojvodina, along with three
professional organisations, joined forces. The Danube Wine Route is created including marketing
training for the wine makers as well as a professional conferenceand a field study for journalists and
further wile -related events are organised (for example, aWine Show to present the best wines of the
region in highly elegant and exclusive surroundings)?°

The problems on both sides are common in many cases: with climate change and increasing market
competition, it is also necessary to channel research and development in viticulture and winemaking.
The aim is to support environmental sustainability, market competitiveness, the preservation of
traditional landscapes and the introduction of innovative technologies at the same time. With
cooperation of the Viticulture Institute of Sremski Karlovci, University of Novi Sad, the main research
areas could cover: breeding research to meet the challenges of ageing (e.g. climate change),
technological development of environmentally friendly viticulture, development of new oenological

cal

of

el ka

S
(

4 See:Dragoslav Ivani Gevil, Darko JakGiL (2014). Viticul

zoning. URL (last accessed:207/2020).
http://media.popispoljoprivrede.stat.rs/2014/Dokumenta/Radovi/Viticulture%20i n%20Serbia%20&cordi
ng%20t0%20statistics%20and%20viticulture%20zoning.pdf

49 See:http://www. danubewineroute.com/terkep/
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technologies to mitigate the effects of climate change on wine quality, and traditional and newly
bred, innovative varieties of wine regions.

Industry (categories B-E - except construction, 30.2%) plays by far the leading role in the analysed

region (30.2%). Thus, aparfrom being of a traditional agricultural character, the border region is

heavily based on industrial production. However, it is worth keeping in mind that this is not because

of the long tradition in industrial activities but rather the consequence of th e slow tertiarization and

the lack of emergence of activities with higher added value apart from industrial branches. Weak

service sector, especially in relation to business, financial, scientific servicesinformation, and
communication, are among the major reasons of having a rather mono-structural economy.

Excl udi ngméged20.9%6) &d Zapadnobd ki Okrug (24%) in every un
industry represents the highest GVA production, and the share of industry is above the national

averages (HU: 26%, RS: 26.5%). The most industrialised parts of the macroegion can be found in

B8eks skun (31.5%) on the Hungarian side, and in Ju
Okrug (37.9%)on the Serbianside. BBicskun and J uddtheibdastrial powgrlmssese

of the whole region; these two administrative units generate half of the total GVA realised in industry.
Considering recent changes between 2012 and 2017, it can be stated that industry has been the

sector where the most significant shifts took place. Compared to the average of the border region (-

1.6% points) industrialisation was a notable process on the southern side of Vojvodina, i.e. in
JuHnobanat s ki -p@risy and SrémskB Okéugp (+6.2% points), but, mainly thanks to
Kecskem®t and Subot iKskun (F26%par ht syl and Bgeer nobalk
points) also experienced a notable increase in the share of industry in the total GVA. Significant
deindustrialisation c amegyee(-2.8%€poirts),tSevernobanatskC 636%-g r 8§ d
points), Srednjobanatsk (-5.3%p oi nt s), BBHEmobatlt &) 4dnd DO@poits)ob al ki
Okrugs. However, while in Csongr8d the dtheshaecease d
of agriculture, not like in the case of the aforementioned Serbian districts, partly excluding

J u H n o hwhedteka significant shift in favour of the service sector should be mentioned.

On the Serbian side the most important manufacturing activities, according to GVA of

unincorpor ated enterprises are, in descending order: manufacture offood products, beverages and

tobacco products (36% of all manufacturing activities, 6 737 million RSD in 2018), manufacture of

basic metals and fabricated metal products, except machinery and equipment (16%, 2963 million

RSD), manufacture of rubberandd asti cs product s, and other non- m¢
2 262 million RSD), manufacture of textiles, apparel, leather and related products (12%; 249 million

RSD). The food industry in parttular is of outstanding importance since it is 5%-points higher than

of Serbia (31%), but the share of metal industry and textile industry is notably more important in the

regional economy than in the Hungarian regions .>°

On the Hungar i an negydthe mostgigniicand actyities ¢hased on the GVA of
enterprises with at least 50 employees seated in the county) are dominated by food industry (45.8%),
rubber, plastic and construction material industry (35.8%), while metallurgy and metal processing
industry as well as manufacture of electrical equipment (4.7% each) are much less decisive. Thus,

50  Statistical Office of the Republic of Serbia. (2019). Working Paper: Unincoporated enterprises (sole
proprietorships and partnerships) in the Republic of Serbia).
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while food industry is similarly developed asthe one in Vojvodina, rubber and related industries are
the most si gni f meggenRegadimy BG =Kmskuyp mégge the automotive industry
(65.1%) is what se@rates the county in relation to economic structure the most from the other two

analysed regions. Its food industry is the second with its share in GVA production but is having the
smalled share (16.9%) compared to the other NUTS3 regions. To sum up, it @an be concluded that
apart f rkoskun Begye,swhere automotive industry together with the manufacture of
machinery and electrical equipment make up 72.3% of the GVAgenerated, the share of semifinished
(interim) products, low-processed products havea very high proportion, and the level of added value
and processing could be increased in the border region.

Trade and wholesale, transport, accommodation and food servic es, information, and
communication (categories G-J) is the second pillar in the border region (20.3%) and contributes

with the second highest GVA in 5 regions out of the 9. Still, these categories fell short compared to

the proportion of these activities in the respective national economies (HU: 23.3%, RS: 26.1%). The
administrative units (megye, okrug) are not known for excelling in such activities as none of them

reaches or surpasses the national average of its own country. The outstanding units worth
mentioning are JuHAnobal ki n@dgye (@0P%)ghén.thatdhese arelibth Cs o n g
on the 4™ position in their respective countries when it comes to the share of the categories G-J. The
three districts from Banat (Severnobanatski: 16. 2
are the least known for these economic activities because of their relatively underdeveloped

transport and logistics infrastructure, being mostly excluded from the major tourist destinations and

also because of thelack of hi-tech sectors. Taking into account the changes between 2012 and 2017,

excluding the northern part of the Serbian side, which experiencedarateofi ncr ease ( Zapadn
45%poi nt s, Ju HpoirisaSredrgobanaski:8 A points, Severnobanatski: 3.2%points)

that exceeded the border regionds figure (1.2% po

Taking into account the share of the ICT sector in total added value by sub-sector, the IT and other
information services led the production ranking with 2.4%, followed by computer, electronic and

optical products (1.9%), telecommunications (1.6%), and software publishing repesented only 0.1%.
In total the se subsectors represent 6% of the added value in Hungary, which is three times higher
than that of Serbia (2%) considering data from 2016, wherethe software sub-sector is the strongest

(63% of all ICT industry addedvalue) and the second is IT services (i 27% in total ICT added value)>*

The growth potential of the ICT industry is underlined by the steadily growing figures of the value of

exports of IT services in both countries. In Hungary the value of exports of ICT increased from 1247

million EUR of 2010 to 1 955 million EUR of 2017, whileSerbian ICT-exports were almost insignificant

(127 million EURIn 2010), but greatly increased to 760 million EUR by 2017.

Financial and insurance activit ies; real estate activities; professional, scientific, and tech nical
activities; administrative and support service activities (categories K-N) are only the fourth most
important economic area in the analysed region (15.2%). Overall the border region has a rather
poorly performing activity in these sectorsconsidering that on both sides the border proportions of
these services are below the national averages ( HI
Csongmegyd( 17. 5%) and Zapadnobal kheshard & theddbusineseande a c h

5% Milovan Mat i j e\ 2018), ICTi Serhimd Af @ Glange znttps://v ojvodinaictcluster.org/wp -
content/uploads/2018/05/ICT -in-Serbia%E2%80%93At-a-Glance- 2018 pdf
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innovation -related activities are below the average of t he anal ysed ar eamedyd 5. 2 %)
and JuHAnob mak& up 49%lofrthe tptal GVA generated in financial, scientific,administrative,

and other service activities in thimsegfeirepresdnta Onl vy
region where financial, scientific, and administrative and the other related activities are of great
importance considering that both regions are on the 3 " position when it comes to the regions with

the highest share in their countries regarding categories K-N. These ativities have the lowest shares

in Sremski (13.3%), JuHnobanatski (13.1%) and SevV:¢
Kiskun (12.4%. The f i g-Kisken idalnost oBIg theshalf of the Hungarian average. Taking

into accountthe changeint hi s field it can be statedpost®Wasl y Ju
able to increase the share of the activities substantially, while compared to the border regions (-
04%poi nts) JukBWwpanat s-Kiskun®BZ%epoints) and Severnobanatski (-3.2%

points) performed worse in categories K-N.

Public administration and defence; compulsory social security; education; human health and

social work activities; arts, entertainment and recreation, repair of household goods and other

services (categories O-U) act as the second most significant field in the border economy by
contributing 17.9% of the total GVA. However, their high share is due tothe relative weakness in

other sectors and branches. The high share alsorefers to the fact that th e public servicesand not

the businessrelated, private servicesare those which are more decisive in the generation of GVA
present | y meg@esandnJgurFendo b a L k i Okrug generates al most I
within the analysed region (47%) since they incorporate administrative seats and numerous
institutions of public functions. The border acts as a strong dividing line between the two sides: the
Hungarian si de ( CskKiskug: 2080)has ad &8bove tte avdBagecssrvice sector of this

type considering the border region and twice the share compared to many Serbian districts, which

districts are the least public service-oriented and situated on the southern part of the analysed area
(Sremski: 10.9%, Srednj ob an &dnsidering thelcBadges inJshdfes mb a n a t
this fiel d megyel Cwspoimsyaarghbe highlighted where significant positive change

took place (border region: -0.3% points). In the aforementioned Serbian districts, where these
activities are weak in GVA prld%pcitnbos) (examelkty fdr
(-1.4%), Sremski{2.3%p oi nt s) and @20%points)aOkrags,shk iate of decrease was

the biggest.

2.2.2.2 Entrepreneurial structure

Apart from added value, the proportion (number) of enterprises between the aforementioned

NACE categories can be analysed to get to know more about the structural differences within the

border region. The significance of agriculture is reflected in that the shares of the agricultural
companies within the border region are often twice as high asthe national averages (HU: 26.9%, RS:

3.7% of total enterprises). On the Hungarian side, where almost everys econd ent er-pri se
Kiskun (47.4%) and more thantheonet hi r d i n megge¢3i.4%%) &aldealing with agriculture,

the share of agricultural enterprises is much higher compared to Vojvodina (7.4%). In industry also

notable differences can be detected as on the Serbian side the share of such companies is more than

four times higher than i n Hunga4Kigku(44..66%%) Gsnhodn g 8§ d h
however the share of Vojvodina is only slightly above Serbia in total (19%). Constrution has a smaller

role in the economic structure on both parts of the analysed region compared to the national
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averages (RS: 8.1%, HU: 5.8%). Still constructi on is more i mport-ant i
Kiskun (4. 9%) and Csongr8d (4.8%) counties

In total, there are lower numbers of service sector enterprises on the Hungarian side. In relation to

category G-J (wholesale and retail trade; transport; accommodation and food service activities;
information and communication) these sectors inVojvodina have ahigh importance given that nearly

half of the enterprises are operating in this sector (47.8%), which is identical to the level of Sebia but

more than two times higher than that on the Hungarian side (HU: 20.2%). The Hungarian counties
arehaving very | ow shares in ter msKiosfk ur:e sled4 .s®%,vi @seo mc
There are 3089 unincorporated enterprises operating in information and communication in

Vojvodina, 4.5% of all such business entities. The most decisive activitie are the IT and other
information services (26 55 enterprises, 86% of all), while pub
activities (376, 12%) and telecommunications (58, 2%) are less relevant for many other related
enterprises® Regarding category K-N (financial and insurance activities; real estate activities;
professional, scientific and technical activities; administrative and support service activities) the

analysed regions are below the national averages of their respective countries (HU: 30.2%, 818.3%).

The two counties of Hungary concentrate a higher
megye (25.4%) stands out compared to the other regionsin Hungary and the Autonomous Province

of Vojvodina ( Voj vodi na: -KbkKkun: 41%5%). GoBsdaring category O-U (public
administration and defence; compulsory social security; education; human health and social work

activities; arts, entertainment and recreation, repair of household goods and other services) all parts

of the programme area have lower shares of enterprises than the average of the two states (HU:

12. 3 %, RS: 3.1%) . Still , -Kins ktuwo, Hu n7g¥a, r i Casno ncgar ugndt i lel
Cs o n gmegye a four to five times higher share of enterprises are interested in these activities

compared to Vojvodina (2.7%).

52 Unincorporated enterprises (sole proprietorship and partnerships) in the Republic of Serbia, 2018:
https://www.stat.gov.rs/en -US/publikacije/publication /?p=12013
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Figure 22: Potentials to enhancing economic relations, R&D& and entrepreneurial cooperation

CESCI Enterprises by activity, 2018 Enterprise density
A\ (NACE Rev. 2 categories) (enterprises / 1000 inhabitants)
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The economic structure is notably different in the breakdown by size of the enterprise se ctor.
Based on data of 2018 the distribution is very uneven in size categories, and the largest of them can
be found at the two ends of the scale. The Hungarian counties are giving seat to 88.6% of the
microenterprises, while Vojvodina is home to 85.3% of the large enterprises operating in the whole
joint border region. The share of enterprises with 9 employees or less even exceeds the national
average (97.8%) in relation to the Hungarian side (98.1% in both counties), while theshare of such
microenterprises in Vojvodina (85.4%) is even lower than the Serbian national average (86.2%) In
relation to the categories of small, medium and large enterprises it can be stated that on the
Hungarian side the shares are lower than the national average, but higher than the national average
on the Serbian side when comparing inland data with each other. The ratio of small (11.35%) and
medium-sized (2.7%) enterprises is an order of magnitude higher in Vojvodina thanon the Hungarian
side (1.6% and 0.2% in both counties).The share of large (macro) enterprises is very low on the
Hungarian side (close to zero %, 67 companies), while it is slightly above the national average (0.5%)
of Serbia in Vojvodina (0.6%, 18 companies).

Owing to the outstanding number of microenterprises i n t he Hunga fKiskum
9896 6, Cs o MeR)ytHe enterpiisd density , expressed in the number of enterprises per 1000

inhabitants, is more than ten-f our t een ti mes higher o fKiskurh 200.Aun g a

Csongr §d:andf8dvoddhg (13t It also means that the regional data is lower on the Serbian
side compared to the Serbian average (14.81), and the two Hungarian ounties have even more
enterprises per inhabitants than the average of Hungary (179.3). Taking into acount the changes
bet ween 2010 and 2018 the density i ncr easkskuni
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+11 %, C s o2foy buSstayed below the levels in their respective countries (HU: +63%, RS:
+20%). However, the existing gaps in enterprise density within the border region have increased,;
from 168.25 to 186. 3 c¢ o myKiskun megye, dral jfrono H6D.% o 172.6 d
comparingVoj vodi na and Csongr8d megye

2223 R&D&I

Most of the analysed region does not stand out as a knowledge and technology -driven region with
its relatively low share of GDP spent of research and development (1.2%). Although having some
important capacities and stakeholders especially in Szeged and Novi Sad, the region as a whole can
be characterised as a technologyfollower with a low share in knowledge production. It is underlined
by the fact that the analysed areaspends slightly half the value of the European Union on R&D (54%)
intermsofitsshare i n GDP. Exmeg®(2.3%) motheCmntsnfghe &alysed region
stand out considering its higher share compared to the national averages (HU: 1.5%, RS: 0.9%). The
expenditure in the percentage of total GDP in
border region. C s o n gg tBedknowledge bhse forrthe qamalysetce atea aince it
concentrates 39% of the total R&D expenditures while covers only 12% of the total territory. Taking
into account the changes between 2009 and 2018 Vojvodina (+0.2%p o i nt )KiskuB @@ 3%

pointfand Csongr 8d (+0. 4%) were all/|l able to increase
pos

Exceptf or Csongr 8d, which managed to i mprove its
the previous CBC programme, the others experienced higher growth is sharecompared to Serbia
(no change) but lower compared to Hungary (+0.4%-point). The analysed region was not able to
catch up with the EU levek since the gap remained identical due to similar pace of growth (+0.2%-
point). Thus, even nowadays the region is stil very much based on agriculture, production of raw
materials, assemblyof manufactured g oods and provision of public and social services, and spends
limited resources on R&D. Without increasing the cooperation of economic, scientific, public and
civic actors in the frameworks of the quadruple helix model, knowledge transfer in industry in
particular, the border economy will not be able to switch to a more knowledge intensive structure.
Crossborder smart specialisation, the improvement of knowledge transfe r and management would
not only increase R&D but would help reaching higher added -value in certain fields of joint and
complementary potentials.

The weight of innovative activities can also be analysed from the point of concentration of employees
working in hi-tech sectors.Regarding the share of employees in hi -tech sectors similar conclusions
to the R&D expenditures can be drawn. None of the related statistical regions (NUTS2) are
concentrating a high share of highly skilled labour, which makes the formation of a prosperous
innovation ecosystem more difficult . The insuficient share of qualified labour force in the regional
economies is one of the major reasons of the backwardness of the reason. Southern Great Plain (2.4%
employed in hi-tech activities out of total employment) and Vojvodina (2.5%) have almost identically
unfavourable conditions compared to some other, more north -western and metropolis region in the
wider Danube Region as well. The only major difference in their situation is that Vojvodina stands
out from the othertwo non -capi t al ci ty r emgadijaaml Wesfern Sexbiab1i.180,
Southern and Eastern Serbia: 1.6%, excluding Kosovo) with significantly higher share, while Southern
Great Plain is among the regions struggling with deploying hi-tech industries and services. Economic
restructuring to a more technology and knowledge-intensive development pattern has been a long
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and sl ow process given that -Aéef ? hdepoissGchatidenorn

Vojvodina (0%-points) managed to increase the labour force working in hi-technology sectors, while
e.g. Belgrade (5.3% to 7.2%) or Western Trardanubia (from 3.5% to 3.9%) managed to increase the
share of suchlabour force at a notable pace between 2013 and 2018.

Figure 23: Spatial distribution of employment in high-technology sectors in the Danube Region

The share of ICT specialists in total employment is below the EU28 average in both countries, given
that the rate is 3.7% in Hungary and as low as2.4% in Serbia based on EUROSTAT data of 2018he
share of businesses that employed ICT specialists in 202 was 21% in Serbia, but reached 26% in

Hungary, both exceeding the EU28 average. This is a decrease compared to the data of 2014, when

the Serbian rate was 23% and the Hungarian was 27%. In Vojvodina22.2% of the enterprises employ
such specialists, whid is lower than of Belgrade Region (23.4%)For example,the gap is significantly
larger in manufacturing (28.2% to 23%) just like in the case of transportation and trade (12.3% to
1.0%). 67% of the enterprises in Vojvodina had vacancies for ICT specialistthat were difficult to fill
during 2018 which exceeded the national level (55.7%) and the figure of Belgrade Region (45%)>

53 gGatistical Office of the Republic of Serbia (2019). Usageof Information and Communication Technologies

in the Republic of Serbia. https://publikacije.stat.gov.rs/G2019/PdfHG201916014.pdf
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