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FOREWORD

Issue of publications for publishing is compiled by Department of Land Management
and Geodesy of Latvia University of Agriculture.
Address: Akademijas iela 19, Jelgava, LV-3001, phone +371 630 26152, e-mail: lifzige@Ilu.lv

In proceedings are included papers of international scientific conference ,,Baltic Surveying’11”.

Authors of the papers are teachers of agriculture Universities, researchers and practising
profesionals from Belorus, Estonia, Latvia, Lithuania, Moldova and Russia.

In research are studied problems of land administration, land management, real property
cadastre, rural development, geodesy and cartography, geoinformatics, other related fields and
education in land management and geodesy.

Editorial board has provided international review of papers. Each paper has been reviewed by
two reviewers having doctors of science or masters degree.

HNPEINC/TOBUE

COOpHHK Hay4HBIX cTaTell K me4yatu nmoarotoeieH Kadenpoll 3emieycTpolcTBa M Teoie3un
JIaTBUICKOTO CENBCKOXO34MCTBEHHOIO YHUBEPCUTETA.
Anpec: yn. Akagemusic 19, r. Enrasa, LV-3001, tex. +371 630 26152, e-mail: lifzige@llu.lv

B cOopHHMK BKIIIOYEHBI Hay4YHbIC CTaThH MEXKIYHApPOJHOW HaydyHO#l KoH(epeHimu ,,Baltic
Surveying’11”.

ABTOpaMu cTaTeil SBISIOTCS MpenoaBaTeld Kagenp 3eMIeyCTPONHCTBA U T€0Ie3UH, YICHbIE U
CIienMaaucThl TpousBoacTBa benapycun, JlatBuu, JInteel, Monnossl, Poccun n Octonum.

B cratesx 0000meHB! Hay4YHBIE H IPAKTHYECKHE BOMPOCHI 3€MEIbHOW IMOJIUTHKH,
3eMJICYCTPOMCTBA, KaJacTpa HEABMKUMOTO HUMYIIECTBA, CEIbCKOIO pPAa3BUTHSA, TEOAE3UH U
kaprorpaduu, TeOMH(GOPMALIMK U JAp. HANpaBICHHWN, a TaKXKe Hay4Hble MpPoOJeMbl 00pa3oBaHUs B
cdepe 3eMIICyCTPONCTBA U Te0/IE3UH.

Penxomnerueit cOopHuka oOeCIeUeHO MEKIYyHApOAHOE peleH3upoBaHue crared. Kaxmas
CTaTbhs PCUCH3UPOBAHA ABYMA pCUCH3CHTAMU, UMCIOIIMMHU CTCIICHb JOKTOPAa HAYK WJIM MarucTpa.
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PROBLEMS OF REAL PROPERTY TAXATION IN LITHUANIA

Audrius Aleknavicius
Lithuanian University of Agriculture

Abstract

There are three main real property taxes in Lithuania and all of them are applied to different persons and are
calculated using different methodology. The revenue from real property taxes in different countries varies from
0.1% to 3% of GDP but in Lithuania it is even less than 0.1%. This revenue is allocated to municipal budget.
Improvement of real property taxation system, changes in taxable value or introduction of new real property tax
can increase revenue from taxation and encourage municipalities to improve living surrounding and
infrastructure. Recent discussions in Lithuania about changes in real property taxation system show that new
property tax for natural persons and changes of land taxable value can be introduced.

The aim of this article is to analyze real property taxation trends in Lithuania and accuracy of mass appraisal.
Comparison of mass valuation and real market prices in two municipalities was accomplished. Real market price
and average market price of agricultural land were compared in Rokiskis municipality, apartments market prices
and average market prices were compared in Kaunas city.

The results of comparison in Rokiskis municipality show, that average market price calculated by mass appraisal
is much less than real market value, therefore shifting to average market price as a taxable value will not harm
land owners. Analysis of apartments average market price by mass appraisal and real market price in Kaunas city
showed, that difference of values fluctuates from 7% to 98%. In all cases average market value was lower than
real market value, so if the new real property tax was introduced, owners would not feel unjust because of wrong
evaluation of their property.

Key words: real property, taxation system, mass appraisal

Introduction

Taxes on real property exist everywhere in one or another form. Such taxes may have negative fiscal
effect on real property owners, but it also can be an efficient tool for economic stabilization, income
redistribution and development of new activities in certain municipalities. Historically taxes on real
property have made a great impact on development of all activities related with land and buildings,
e.g. development of land survey, valuations techniques, cadastre and land registration. Governors of
different countries understood land taxation as one of stabile income sources. For collecting these
revenues accurately land and real property cadastre had to be created. The first well organized cadastre
was created in France by Napoleon Bonaparte as a base for land taxation (Larsson G., 1996). Land
plots in different regions gradually were surveyed and evaluated. This cadastre was a base of
information who and how much had to pay to the state. Successful example of French experience
inspired other countries to create their own land and real property cadastres and develop land or legal
registers in other European countries.

Each country has its own different legal and taxation system, but in most European countries revenue
from real property taxation is allocated to municipal or local budget. This is a case of Lithuania as
well. Municipality can allocate these funds for most actual problems within its territory: development
and improvement of roads, sewage and water supply systems, planning of better living and working
environment, recreational spaces, land development for constructions, environment etc. This would
help to increase real property values, which again will raise revenue from real property tax.

(Rural property tax..., 2002).

The variety of property taxation systems in different countries is huge — determination of tax base,
assessment methods, tax rates are quite different (Eckert J.K., 1990). Some countries have only real
estate tax, some only taxation of land, the taxable value can be based on market price, quality of soil,
etc. (Land (Real Estate)..., 2001). There are three main real property taxes in Lithuania:

= Real estate tax of enterprises and organizations;

= Taxon inherited property;

= Land tax;

Property taxes are applied to different persons and are calculated using different methodology. Real
estate tax is paid by enterprises and organizations for buildings, which they have registered in Real
property register. Natural persons must also pay this tax if they use their real estate for business (The




BALTIC SURVEYING’11

tax on the immovable..., 1994). The annual tax rate varies from 0.3 to 1 percent of taxable real estate
value depending on municipality. Taxable value is an average market value of real estate which is
calculated by Center of registers using mass appraisal. The first market based mass appraisal was
introduced in 2006.
Natural persons, who have inherited property, also have to pay tax. The object of taxation can be land
and buildings on it (Law on taxation..., 1996). The taxable value of property is average land or real
estate market value, calculated using mass appraisal. However, there are some exceptions when
inherited property shall not be taxed - property or a part of it inherited by the children, parents,
grandparents, grandchildren, brothers and sisters shall not be taxed.
The object of land tax is private land (Law on land..., 1992). Taxpayers are legal and natural persons,
owners of this land. Comparing land and real estate tax we can find, that taxable object is different -
land taxpayers pay only for land and don’t have to pay for the buildings they built on the land plot.
The land tax is paid yearly and the annual rate of land tax is 1.5 percent. Taxable value is 50 — 35
percent of nominal land value (Decision of Lithuanian Government..., 1993). The nominal value is
calculated by specialists of Land Survey Institute when they are preparing documents for legal
registration of land plot. Real property register has nominal values for each registered land plot.
The nominal land value has no relationship with market value, because it is based on quality of soil
(Decision of Lithuanian Government..., 2002). Although there are coefficients for main use of land
(agricultural, commercial, etc.), distance from towns, land use conditions and cultivation restrictions
and so on, the difference of nominal and market value varies significantly in both directions
(Aleknavicius A., 2001). Near big towns or in recreation territories near water bodies agricultural land
nominal value is less as market value from 20 to 100 times (Aleknavicius M., 2004). Could it be that
even average market value, determined by mass appraisal technique would differ in so big amount?
First market oriented mass valuation of land was accomplished in 2003 and it was intended to change
nominal price of land with average market price for taxation purposes. There is a huge difference
comparing these two values, e.g. on average nominal price of land was 5 time less than mass appraisal
value in 2007 (Raslanas S. et al. 2010) and real market value can be higher than mass appraisal value.
Now the difference can be even higher due to increased land market prices. The changes of valuation
method and the use of mass appraisal for land taxation can considerably increase revenue from land
taxation (Raslanas S. et al. 2010). In the European context we can see similar situation — the revenue
from property taxation is low. Improving property taxation system and mass appraisal can lead to
improvement of property registration system (Joumard 1., 2001).
Revenue from land and real property taxation in Lithuania was 354 millions LTL in 2010 (Lithuanian
department of statistics..., 2011):

- Land tax —52.3 min LTL;

- Inherited property tax — 3.8 mIn LTL;

- Real property tax — 298.5 min LTL.
The revenue form real property taxes in OECD countries vary from 0.1% to 3% as a percentage of
total country GDP but in Lithuania it is even less than 0.1% (Organisation for Economic Co-
operation..., 2011). The improvement of real property taxation system, changes in taxable value or
introduction of new real property tax can increase revenue from taxation and encourage municipalities
improve living surrounding and infrastructure.
There are many speculations in Lithuania concerning changes in taxable value but the Government
still has not done any steps and politics probably want to earn political score discussing that issue
without accepting one or another solution.
From other hand — land owners will have to pay more and their dissatisfaction may not overcome
economical revenue from changed land taxation. Another problem — is mass appraisal accurate enough
—will it be fair to pay average market price determined by mass appraisal which does not correspond
to real market prices?
Discussions about changes in land taxable value were recently overridden by discussions about
taxation of natural persons real estate (buildings and apartments). The economy crises lead to ideas of
new financial sources and one of them can be introduction of new tax. The society disagrees about this
issue. Some researches have noted that real estate tax will widen inequality of taxes between natural
persons and enterprises (Maliene V. et al., 2005). In this case the poor people will loose even more,
some of them may have to sell their houses in good districts with higher market value and move to
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those with lower (Shan H., 2010). Other researches affirm, that property tax is an effective mean for
achievement of fiscal and non-fiscal goals if the tax base or taxable value has certain exemptions
(Sulija V., 2009).

The aim of this article is to analyze real property taxation trends in Lithuania and accuracy of mass
appraisal. Legal acts, literature, descriptive and statistical analysis was used in the article. Comparison
of mass valuation and real market prices in two municipalities was accomplished to achieve the
results. Real market price and average market price of agricultural land were compared in Rokiskis
municipality, where agricultural lands are of average fertility and corresponds to similar indicators of
Lithuania. Apartments market prices and average market prices were compared in Kaunas city, to
investigate the accuracy of possible natural persons taxation.

Discussions and results

The discussions about what kind of real property should be taxed and what should be the taxable value
have one aim — to achieve efficient real property tax system. The characteristics of efficient tax system
is unified, therefore we should analyze property taxation issues from their perspective.

First of all taxes must be economically efficient. The tax system should not confront too much with the
efficient allocation of resources or profit maximization. The effect of property tax can be different.
High taxes on commercial or industrial properties may give decrease in production. Difference of tax
level or exemptions in different municipalities or urban-rural areas may cause reallocation of services,
increased production in lower tax areas and decreased in high tax areas. High transaction stamp duties
may affect the way how deal is done: gift procedure or non-real prices will be instead. Right now in
Lithuania land and real property taxes have different tax rate which is decided by municipality.
Different owners must pay different taxes and even more — the taxable value is determined by different
methodology.

Administration of tax system must be simple and not costly. There are big costs in administering real
property tax: direct costs running tax authorities and indirect costs, which taxpayers must bear. The
indirect costs mostly associate with time consumption filling the tax forms or in more extreme cases
hiring a lawyer. The level of different costs also depends on the tax system chosen. Direct costs for
real property tax administration in Lithuania are higher than indirect costs. The direct costs include the
process of finding taxable properties, their assessment and collection of tax payments and record
keeping. Tax authorities distribute some of their duties to other organizations such as Centre of
Registers, which accomplished mass valuation. The real property tax administration should be simple
to avoid high costs and effective in the same time. Administration of land and real property tax is
encumbered because of different taxes and different assessment methods in Lithuania.

Changes in economic situation require changes in tax rates and certain flexibility of tax system. Legal
base of taxes should be constructed in such way, that government do not have to take specific
decisions or amendments in crisis. Real property tax system will be flexible if tax base is connected
with market value, because the market itself corresponds to changes in economy therefore changes in
real property prices will affect real property taxes. Land taxable value has not changed for many years
in Lithuania. That means that it is impossible to achieve certain goals connected to land tax —
improvement of infrastructure, roads, etc. Municipalities would be able to raise market value of land
within the territory and achieve positive effects only if improvements raise taxable value and taxes
will rise as well. Therefore the use of market oriented land taxable value should be introduced.

The decisions related to property tax must be politically responsible. Political system has to reflect the
preferences and choices of individuals. Each person have to understand what tax he is paying and why.
The real property owner in general can assume that he pays for some public goods, which gives higher
value to his property. So politicians in municipal level should establish some exemptions or reduce of
tax if they can not give to the property enough. Otherwise they do not reflect the needs and choices of
individuals and their decisions will punish them on next elections. The land and real property taxes are
allocated to municipal budget in Lithuania. Municipality may reduce tax rate and influence the
development of new real properties or agricultural structures in its locality. Recent discussions about
changes of land taxable value to market oriented or taxation of natural persons buildings and
apartments must be well discussed in society, economic and social aspects have to be presented.
Vision or thinking of fairness in society can determine efficiency of certain taxes. The tax system has
to be fair treating different individuals and properties. There are two concepts of fairness: horizontal
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equity and vertical equity. Horizontal equity says that equal-valued certain kind of properties must
have the same assessed value. Horizontal inequity means that the difference in the assessed value
based on some other criteria than market value of properties. Vertical equity occurs when property tax
rates are systematically different for properties with different value. Taking in mind that in Lithuania
exist three land and real property taxes with its own taxable base, assessment methods and tax rate we
can not agree that we achieved fairness in property tax system. Similar buildings can be appraised in
the same average market value, although they can be installed and equipped differently and its real
market value is different. This is a case of discussions in Lithuania — can we trust mass appraisal, how
is it accurate?
Raised problems and recent discussions in society show that property taxation system is not very
efficient in Lithuania. There are two sides and effects — one is introduction of new tax for natural
persons and changing the land taxable value, other is fairness and efficiency of tax system.
Analyzing these statements we can go deep into social and economical discussions. First of all — what
should be taxed? The proposals were:

- certain area of residential real property if it exceeds an established amount;

- the main living property should not be taxed, only additional if an owner has more than one;

- the property for which market value is more than determined amount;

- the sum which is above the determined amount of owners properties market values should be

taxed.

These proposals and ideas are dominating in discussions about establishing real estate tax for natural
persons. However, in this article | will not discuss the efficiency or justice of these choices. | will
rather investigate the accuracy of mass appraisal for residential real estate and land.

Mass appraisal technique
New market oriented mass appraisal technique for average land market value calculation was
introduced in 2003, for real estate (buildings and fixtures) — in 2006. Every year mass appraisal is
corrected taking into account market tendencies and transaction price changes (Aleknavicius A.,
2005).
Mass appraisal method consists of valuation models and land or building value maps. The system of
model creation is similar in both land and real estate mass appraisal. Valuation model is a formula for
average market value calculation created for certain value zone. Land or building value zones are
created on a map using market data on land sales. Main stages for preparation of the method are the
following:

- Market data checking;

- Model specification;

- Model calibration;

- Model verification.
The valuation models are based on market data using sales comparison, income value and cost
approach. The last two approaches are used for certain buildings; however in most cases sales
comparison approach is used according to mass appraisal reports. The sales data used for models
development must be checked because quite a large percent of transactions are registered with
incorrect price. The criteria for checking are the following:

- same commercial (market) conditions;

- same payment conditions;
absence of any movable property (buildings, other constructions);

- time factor.
An average unit prices (per ha, square meter or similar) are compared for the first three criteria.
Transaction which selling price is much more or less than average or median price is not taken into
account.
Sales date analysis is very important applying comparable sales approach. There are different methods
to determine the time adjustment:

1. Pair sales analysis. Similar objects sold at different time are compared and the adjustment
is calculated for certain period of time;
2. Re-sale analysis. Different transactions of the same object accomplished at different time
are analyzed;

10
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3. Sales price analysis using approximation curve. The sales data is put into the chart and
approximation curve is drawn automatically.

4. Using multiple regression analysis.
Each year more and more transactions are taken into consideration when preparing valuation models,
therefore their price must be corrected due to changes of market price.
Model specification is determination of factors influencing market value. First of all different
categories of real property or markets are separated according to its use. Different market or real
property use may be influenced by different factors, so this step is crucial for constructing valuation
models for each of them. Land mass appraisal models are divided by
Agricultural land;
Residential plots of multi — apartment buildings;
Residential plots;
Industrial use;
Commercial use;
Gardening association plots.
Building mass appraisal models are divided by:
Administrative use;
Dormitories;
Apartments;
Garages;
Culture, education and scientific use;
Additional structures;
Additional rooms;
Recreation and sport use;
. Constructions in gardening association;
10. Individual houses;
11. Hotels, shops, services, restaurants.

U wdPE

©CoNoO~WNE

For these different markets or uses of real property factors, influencing the value are determined. The
correlation is made among the pairs of factors and in those which correlation coefficient is big one
factor is rejected.

The location factor is expressed by drawing land value zones. It is recommended that new value zone
should be defined if the difference of real property market value is more than 15%.

The following stage is model calibration — determination of correlation coefficients in valuation
models. Multiple regression analysis is accomplished to determine these coefficients in different value
zones. Model verification is the last stage of the whole mass appraisal process. It is accomplished by
statistical (mean, median, dispersion, standard deviation, correlation coefficient, Student criteria, etc)
and graphical methods. The outputs are formulas for certain type of land in different value zones.

Each year a number of value zones are increasing, e.g. during 2003 — 2005 land value zones increased
more than twice (Bagdonavicius A., et al., 2006). The increase in value zones burden the whole mass
appraisal system, but it gives more accurate appraisal of average market value. More developed mass
appraisal system will not result in large growth of value zones but it may result in growing types of
valuation models and more factors affecting real property value included in to the models.

Analysis of different real property market prices and average market prices, which could be
used as taxable value

There is a possibility that land or real estate taxable value determined by mass appraisal is different
from real market value. Should we use market oriented approach for land taxation? What can be the
consequences of that? Should we introduce new property taxes for buildings, apartments and other real
estate for natural persons? Will these taxes be just in comparison with other taxes and will the average
real property market value (taxable value) correspond to real market value?

The comparison of real market prices and average market value were accomplished in order to get
answers to these questions. Agricultural land market prices in Rokiskis district and apartment market
prices in Kaunas city were compared with average market.

11
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The data on 70 agricultural land parcels market prices from transactions and advertisements were
collected during 2008 — 2010. Agricultural land soils quality and land market activity is similar to
average indicators of Lithuania. Land market activity due to real property crisis was lower in 2009 —
3% of all registered agricultural land plots, however it increased to 3.1% in 2010.

An average market value was calculated by mass appraisal formulas for the largest value zone, where
agricultural activity is predominating. The changes of average market value during analyzed years are
very different and vary from 29% to 3%. These fluctuations were the consequence of uncertain
situation in the whole Lithuanian real property market. The real market prices of agricultural land
during 2008 — 2010 shifted even more — 47% and 24%. But the level of market prices and average
market prices according to mass appraisal is different (fig.1).
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2120 O Real marketpriceq
1830

2000 1510

1000

2008 2009 2010

Fig.1. Comparison of agricultural land real market prices and average market prices

The biggest difference between real market price and average market prices can be noticed in 2008 —
more than 2.5 times, but gradually in 2009 and 2010 this difference is diminishing — 72% and 61%.
There is a reason to anticipate that improving mass appraisal models and technique determined
average market prices to come closer to real market prices. The results of comparison shows, that even
if land tax is calculated using average market price, agricultural land owners will not be discriminated
and pay more than their land is worth on the market.

Introduction of new real property tax for natural persons can bring much dissatisfaction from property
owners, but it can also significantly increase the revenue from taxes. There are many ways or models
how such tax can be introduced and who will be obliged to pay, but is average market price of
property correspond to real market value. There were appeals on more than 2000 mass appraised real
property objects in 2006 when mass appraisal of real property was introduced and enterprises had to
pay real property tax from average market value (Bagdonavicius A., et al., 2006). Therefore the
accuracy of mass appraisal would be very important if the new tax for natural persons was introduced.
70 apartments in different places of Kaunas which were sold in 2010 were analyzed in order to
evaluate the accuracy of residential real properties mass appraisal. Room number, area, location and
construction material were different; therefore different mass appraisal coefficients were applied.
Calculations of average market value by mass appraisal and real market value were compared (fig.2).
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Fig.2. Comparison of apartments real market prices and average market prices

Analysis showed that difference of mass appraised average values and real market values fluctuates
from 7% to 98% or 43% on average. In all cases average market value was lower than real market
value. It means that even if the new real property tax was introduced, owners would not feel unjust
because of wrong evaluation of their property.

Conclusions

1.

Real property tax system in Lithuania is not efficient, flexible and fair — there are three different
real property taxes with its own taxable base, assessment methods and tax rate. The revenue form
real property taxes are less than 0.1% of total country GDP. Improvement of real property taxation
system, changes in taxable value or introduction of new real property tax can increase revenue from
taxation and encourage municipalities improve living surrounding and infrastructure.

Recent discussions in Lithuania about changes in real property taxation system show that new
property tax for natural persons and changes of land taxable value can be introduced. The use of
market oriented land taxable value would help municipalities to raise market value of land within
its territory by developing infrastructure and creating more attractive conditions for living and
investments.

Shifting to average market price as a taxable value will not harm land owners. The results of
comparison in Rokiskis municipality show, that average market price calculated by mass appraisal
is less than real market value: in 2008 — more than 2.5 times, in 2009 and 2010 this difference is
diminishing — 72% and 61%. Improving mass appraisal models and technique average market
prices can come closer to real market prices.

The new property tax for natural persons can be introduced soon and its target would be mostly
residential properties. Analysis of apartments average market price by mass appraisal and real
market price in Kaunas city showed, that difference of mass appraised values and real market
values fluctuates from 7% to 98% or 43% on average. In all cases average market value was lower
than real market value. It means that even if the new real property tax was introduced, owners
would not feel unjust because of wrong evaluation of their property.
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Pe3iome
AJIEKHABNYIOC AYJIPIOC. TIPOBJIEMbBI HAJIOT'OOBJIOKEHHW S HEJABUKUMOCTHU B JIMTBE

B Jlute ecTh TpH INIaBHBIC HAJOTH Ha HEIBIDKUMOCTH, KOTOPBIE MIPUMEHSIOTCS K PAa3HBIM JIMIAM, & METOANKA WX BBIYUCICHHS TOXE
pasnasi. JloXoabl OT HAJIOTOB HA HEJBMXKMMOCTH B pasHbIX cTpaHax BapbupyeT oT 0.1% no 3% ot BBII, Ho B JIuTBe noxox aaxe MeHbLIe
0.1%. DtoT moxon pacmpenmensercss B MyHHIHIIANGHBIA OIODKET. YIIydIlleHHEe CHCTEMbI HaJIOTOOOJIOXKEHHST HEIBIDKHMOCTH, H3MEHEHHS B
HAJIOTOBOI CTOMMOCTH WJIM BHEJPEHHE HOBOI'O HAJIOTa HA HEABIDKMMOCTb MOXKET YBEIIMYHTH TOXOIBI OT HAJOTOOOTOXKEHHS M MOOIIPSTH
MYHULIUIAIATETH A YIYYIICHUs SKU3HM OKpYXKarolmux W MHOpacTpykTypsl. HemaBHue nuckyccuum B JIuTBe 00 HW3MEHEHUSX B
HaJIOTOOOJIOKEHHsI COOCTBEHHOCTH ITOKA3bIBACT, YTO MOXKET OBITh BBEJICH HOBBI HaloOr Ha HEIBIKUMOCTh JUIS (DH3HYECKHX JIHI[ H
HM3MEHEHHS HAaJIOroo0JIaraeMoi CTOMMOCTH 3€MITH.

Ilenpro maHHO# CTAaThH SBISETCSA aHAIM3 TCHACHIMH HAJIOTOOOJIO0XKEHUS HEIBM)KMUMOCTH B JINTBE M TOYHOCTH MAcCCOBOW OleHKH. J[is
9TOro OBUIN CPaBHEHBI Pe3yJIbTaThl MACCOBOH OLCHKH M PEAbHBIX PHIHOYHBIX IIEH B JABYX MYHHIMIAJINTETaX. PeanbHas ppIHOYHAS LIeHa
CpenHssl PHIHOYHAs [IEHa Ha CeNbCKOXO3SHCTBEHHBIC 3€MJIM OBUIM COMOCTABJICHBI B POKHIIKHC MyHHIHIIAJIWTETE, PHIHOYHBIC LIEHBI HA
KBapTUPBI M CPETHNE PHIHOYHBIE IIEHBI OBUIN COMOCTaBJIeHbI B KayHace.

PesynbraThl CcpaBHEHHMsS MOKa3bIBaIOT, YTO CPEAHSS PBIHOYHAS II€HA CEIIbCKOXO3AHCTBEHHBIE 3€MJIM pacCUUTaHa IyTeM MaccOBOIt
OLICHKH 3HAYUTEJIHHO MEHBIIEC PETBHON PHIHOYHOW CTOMMOCTH, HMO3TOMY IIEPEeXO] K CpeIHel PHIHOYHOH IIeHe, KaK HAJoroodiaraeMoit
CTOMMOCTH He Oy/eT BPEeOHUTh 3eMIICBIAACNbIEB. AHAIN3 CPEIHEH PHIHOYHOM LIEHBI PACCUMTAHHOW IYTEM MAacCCOBOH OIIEHKH U peajbHOU
PBIHOYHOI II€HbI KBapTHp B ropojae Kaynac mokasand, 4To pasHuIa 3HadeHHi Koiebmercst ot 7% mo 98%. Bo Bcex ciydasx cpemssis
PBIHOYHAsT CTOMMOCTh ObLIa HYDKE, YeM peajbHas PHIHOYHAs CTOMMOCTB, TaK YTO, €CIM HOBBIH HAlOr Ha MMYLIECTBO OBUI OBI BBEICH,
BJIaJIeNbLBI HE OYAyT 4yBCTBOBATH Ce0sl HECIIPABEIMBO U3-3a HEMIPABHIBHON OIIEHKH UX HMYIIIECTBA.

Kurouegvle c108a.: HEOBUNCUMOCHb, CUCEMA HAN02000JI0MHCEHUSL, MACCO8ASL OYECHKA.

Audrius ALEKNAVICIUS. Doctor of technology (technical) science, professor of Land Management
department, Water and Land Management faculty, Lithuanian University of Agriculture. Address: Universiteto
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INVESTIGATIONS ON THE STRUCTURE OF RURAL INHABITED
LOCALITIES

Pranas Aleknavicius, Jolanta Valciukiene, Marius Aleknavicius
Lithuanian University of Agriculture

Summary

The article analyses the dislocation and changes of rural inhabited localities in Lithuanian administrative
territories. 247 small towns and about 18 thousand villages are attributed to rural inhabited localities. During the
Soviet period, central settlements of collective farms (into which inhabitants from liquidated individual
farmsteads had been moved) were among the most rapidly growing ones. The formed large settlements can be
considered as the safeguard for the stability of the rural population system, because they serve other rural
inhabitants as well. There were 2374 settlements with more than 100 inhabitants in them in Lithuania in 2001.
However, rural inhabitants are distributed unevenly by administrative territories: the highest density of
inhabitants is measured in suburban regions as well as in southern and southeastern Lithuania, the lowest density
of inhabitants — in northern and north-eastern regions of Lithuania. Correspondingly, large settlements are
distributed unevenly by the area of agricultural land. In the identified problematic territories, it is necessary to
regulate the decrease of rural population with the help of economical and organizational measures while creating
better conditions for the work and life quality of people. Without the significant state support, the further
disappearance of villages and the decrease of the number of inhabitants in eight districts of our country can have
negative impact upon the land use, the growth of the agricultural production and the rural development on the
whole.

Keywords: rural inhabited locality, agricultural land, land use, inhabitants.

Introduction
The structure of the Lithuanian rural inhabited localities consists of historically arisen dislocation of
the villages (as territorial units with inhabited farmsteads) of various sizes. Villages have their own
historical boundaries — ,,borders*, the change of which in the interwar Lithuania was regulated by the
Law on Land management. At present, they are cartographed in the map of the Register of inhabited
localities of the Republic of Lithuania managed by the State Enterprise Centre of Registers and are
used for the determination of the addresses of land plots. According to the data of the population
census of 1923 villages and other rural inhabited localities were distributed into the following
categories: small town, village with a church, village, estate, palivarkas, steading, individual farm,
settlement. In the territorial planning documents prepared after the World War |1, Lithuanian rural
inhabited localities were distributed into settlements (subject to functions — central, subsidiary or non-
expanded), villages (categorizing in some places into scattered, stooky, street and steading villages)
and individual farms. In present laws (Lietuvos..., 1994), small towns and villages are attributed to the
rural inhabited localities. Small towns are called compactly built up inhabited localities with the
population ranging from 500 up to 3000 inhabitants, of which more than half work in industrial
enterprises, fields of business, production and social facilities. Villages are called other inhabited
localities having no features characteristic to towns and small towns.
There were 274 small towns in the territory of present Lithuania in 1923. At present, there are 247
small towns. In 2001, in 14 of these traditional small towns lived 80—200 people, in 88 lived 201-500
people and only in the rest 145 small towns lived more than 500 people. However, 110 former villages
(apart from suburban ones) have already grown into small towns with a population of 501-2000. The
total number of rural inhabited localities has decreased from 25143 to 18459 (26.6 percent) during the
period of 1959-2001 (inhabitants vanished or villages were incorporated into the boundaries of
towns). The number of rural inhabitants has decreased from 1674.6 to 1151.1 thousand (31.3 percent)
during the same period. Since 2001, about 100 of small villages on the average disappear in Lithuania
every year. These tendencies can have negative impact on the economic and social condition of our
country. The objective of the carried out analysis of the structure of rural inhabited localities is to
determine the changes of rural inhabited localities and demand for their regulation by state with the
help of legal, economical and organizational measures. The following tasks are raised for the
achievement of the objective:

- to carry out the zoning of the administrative territories of the country on the basis of analysis
according to the intensity of occurring demographic changes;
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- to determine the changes (and their reasons) of large settlements — attraction centres;

- to prepare suggestions over the rural development problems to be solved in separate regions of
the country.
The data of the Department of Statistics over the number of rural inhabitants, the data of the
population census (carried out in 1989 and 2001) according to the administrative localities and
villages, the data of the investigation on inhabited localities and the assessment of individual farms
(carried out by the State Land Management Institute in 1984-1985), statistical data over the
composition of the land fund declared by the State Enterprise Centre of Registers and the National
Land Service under the Ministry of Agriculture of the Republic of Lithuania, legal acts regulating the
construction of farmsteads in rural localities, measures of the Lithuanian rural development program
for 2007—-2013 connected with the support for the subjects of agricultural activity as well as their
implementation indices were used for the investigations. Investigations supplement conclusions of
earlier investigations carried out by the author (Aleknavicius, 2006; 2007; 2010).
Methods of investigations — literature analysis, cartographic material analysis and mathematical
statistical.

Results of investigations

Analysis of the dislocation of villages allows stating that the system of rural inhabited localities has
formed in Lithuania, in which the objects with higher hierarchy level, such as small towns and large,
compactly built up villages, cleared out as well as smaller villages included into the service zones of
small towns and large villages. It is the result of the rural settlement formation policy carried out in
soviet times. The new construction of dwelling houses (financed by farms or physical persons) was
possible only in perspective settlements of farms. The viability of settlements used to be determined
by the functions of the settlements in serving the activity of agricultural enterprises and production
objects which were determined on the basis of internal land management projects of farms in
agricultural planning schemes of districts. Every farm (the average area of which made up 3-4
thousand ha) and its territorial subdivision had to have one perspective settlement. Therefore, the
network of such settlements was rather even in the land designated for agricultural purposes. Smaller
villages started to disappear not only due to the restrictions over the construction of new structures in
them or due to the migration of younger generation to towns, but due to the moving of individual
farms (when carrying out large-scale land reclamation works) as well. However, during the moving of
individual farms, farmsteads with good quality constructions and plantations or those situated near
large settlements, production centres and recreational objects were preserved. Formation of the system
of stable rural settlements and the established enterprises providing services and cultural facilities for
inhabitants of these settlements had positive impact upon the migration of rural population. The
significant part of people (from the moved individual farms) moved not to towns, but to the
neighbourhood settlements, where they built their farmsteads. In turn, it stimulated the growth of large
settlements. Following the investigations® carried out as far back as 1987, it was defined that in central
and expanding farm settlements (the total number of which was 1475) the average number of
inhabitants has increased by 38-40 percent during the period of 1974-1985. At present, the
development of Lithuanian towns and rural inhabited localities is regulated by the general (master)
plan of the territory of the Republic of Lithuania (Lietuvos..., 2002) and general (master) plans of the
territories of municipalities, the order and the principles of the preparation of which are presented in
the instructions approved by the Minister of Environment (Aplinkos..., 2004).

This article analysis the system of rural inhabited localities from the viewpoint of the use of the
agricultural land. Assuming that the rational land use is possible only at a sufficient density of stable
rural settlements, the zoning of districts (municipalities) was carried out according to the density of
rural inhabitants and villages in the area of agricultural land. It was found that the most densely
populated areas are near large cities and in the southern and southeastern regions of the country (Fig.
1).

! p. Aleknaviius. Darbo istekliy teritorinio i§sidéstymo reguliavimas kaime // Article in ,,Lietuvos kaimas 2000-
aisiais metais“. Edited by A. Povilitinas, J. Pilypas, D. Jokuibaitiené. — Vilnius, 1987, 224 p. P. 93-97.
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Fig. 1. Number of inhabitants per 100 ha of agricultural land

According to the data of the population census, there were 18459 villages in Lithuania in 2001, in
which lived 1 or more inhabitants. Having compared this data with the one carried out in 1989 it was
defined that 1213 villages have disappeared during the period of 12 years. This decrease averagely
makes up 6.2 percent of the former number of the villages and is the highest in Rokiskis, Anyksciai,
Ukmerge, Svendionys and Zarasai districts (10.0-11.8 percent). It depends not only upon the
smallness of farms, but upon the common tendencies of the decrease of the number of the inhabitants
of villages in problematic regions as well.

Due to the historical and natural-geographical reasons, the average area of the land designated for
agricultural purposes (falling on one village) is of different sizes: from 114-118 ha (Molétai,
Svenéionys, Vilnius, Zarasai districts) up to 416-431 ha (Akmené, Mazeikiai, Skuodas districts). 5
zones are singled out in Lithuania according to the density of villages (Fig. 2). The most significant
differences are between districts situated in western and northern territories of our country (23-30
villages fall on 10 km?) and districts situated in the eastern territory of our country (77-87 villages,
correspondingly).
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Fig. 2. The number of villages per 10 km? of the agricultural land (2001)

Evaluating the dislocation of large settlements, solutions of the general plans for the territories of the
municipalities allowing to built farmsteads even in small villages and individual farms (if the
conditions to serve inhabitants from towns, small towns or large villages are guaranteed) were used. It
was assumed for the investigations, that the distance from these objects for the service of rural
inhabitants (up to the most remote farmsteads) as well as for the organization of agricultural
production (up to the fields used by the farmers living in settlements) should be not larger than 3 km.
So, an optimal service zone of the large settlement could be calculated using the following formula:
Py — 717k Ky, (1)
here:

Py — the area of the land used for agricultural purposes, serviced from the settlement;

r — the farthest calculated distance;
k; — coefficient of the road network complexity;
k, — coefficient of the land use structure.

Following the data of the analysis of the land management projects it was defined that the value k; is
1.2-1.3 in regions of flatlands, in the regions of hilly and wavy relief — 1.4-1.5. Following the
statistical land record data the values of the coefficient k, were defined as follows: in the regions of
flatlands — 0.85-0.9, in the regions of hilly and wavy relief — 0.7-0.8. Therefore, in the service zone of
large settlements there should be not more than 3.3-3.4 thousand ha of the land designated for
agricultural purposes both in the regions of hilly and wavy relief and in the regions of flatlands.
Calculating the number of large settlements for the territory of 10 km? it is admitted that 10-20
percent of these settlements are close to each other, i.e. their service zones intersect. Considering that
there should be not less than 3.6-4.1 large rural settlements in the area of 10 km? of the land
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designated for agricultural purposes. The data of the investigations show that in the majority of
districts this index is being reached: on the average in Lithuania it is equal to 6.0. The most suitable
dislocation of the settlements is near large towns. However, in separate districts only 3.5-3.7 large
settlements fall on the area of 10 km? of the land designated for agricultural purposes (Fig. 3). Such
situation should be improved by developing more large settlements (at present with less than 100
inhabitants in them) and by applying measures allowing avoiding the further decrease of the number
of rural inhabitants.

Acrbitrary signs
The number of villages with
more than 100 inhabitants in
the area of 10 000 ha of the
land designated for agricultural
purposes (averagely in
Lithuania — 6.0);

Zone groups

' | 1-80-115
B | 11-6,0-79
1 |I1lI-4,0-59

Fig. 3. The number of villages with more than 100 inhabitants in the area of 10 km? of the land
designated for agricultural purposes (2001)

During the analysis of large rural settlements they were classed according to their size, the tendencies
of the change of the number of citizens as well as their dislocation. In 2001, the total number of the
settlements with more than 100 inhabitants in them in the Lithuanian rural districts and municipalities
was 2374. According to their size they distributed in the following way: settlements with more than
1000 inhabitants (category A) — 103, 751-1000 inhabitants (B) — 82, 501-750 inhabitants (C) — 199,
301-500 inhabitants (D) — 501, 101-300 inhabitants (E) — 1488. The tendencies of the change of the
number of inhabitants show that 81.5 percent of larger settlements were relatively stable. In other
words, the number of inhabitants has even increased during the period of 1989-2001 (Table 1).
According to their dislocation large settlements were distributed into the following groups:

| — suburban settlements. They include settlements situated up to 5 km from the limits of Vilnius,
Kaunas, Klaipéda cities and 2-3 km from the centre of other towns-districts as well as within the
limits of Palanga and Druskininkai towns;

Il — settlements situated up to 1-2 km from other towns and large (>500 inhabitants) rural
settlements;
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11 — small towns;

IV — other settlements — central settlements of former collective (kolchozs) and state farms;

V — other settlements, central settlements of former agricultural enterprises (before the
enlargement of farms) or centres of their territorial production subdivisions, former subsidiary and
non-expanded settlements of some other character.

Table 1.
Distribution of large settlements according to their size and changes

The number Of. Of that number according to the changes during Growing and
settlements according X stable
o the period of 1989-2001
to their size settlements
No County 0L 0=
>300 >20 11-20 -11-20 | <-20 num- | per-
300 . total +10
; inh. percent | percent percent | percent | ber | cent
inh. percent
1. Alytus 137 52 189 16 14 116 30 13 146 | 77,2
2. Kaunas 216 139 | 355 55 49 192 38 21 296 | 83,4
3. Klaipéda 126 88 214 26 28 130 28 2 184 | 86,0
4. | Marijampolé | 134 89 223 12 36 144 19 12 192 | 86,1
5. | PanevéZys 148 98 246 21 29 155 28 13 205 | 83,3
6. Siauliai 181 127 | 308 32 58 165 40 13 255 | 82,8
7. Taurage 111 60 171 17 34 97 17 6 148 86,5
8. Telsiai 97 66 163 23 31 92 14 3 146 | 89,6
9. Utena 122 52 174 8 20 85 40 21 113 | 64,9
10. Vilnius 216 115 331 52 30 165 64 20 247 74,6
Total in Lithuania | 1488 | 886 | 2374 | 262 329 1341 318 124 1932 | 81,4
Percentage 62,7 37,3 | 100 11,0 13,9 56,5 13,4 5,2 81,5 X

The carried out grouping of large settlements showed that averagely in Lithuania they distribute in the
following way (in percent): | — 12,7, Il — 12,2, lll - 16,2, IV — 25,5, V — 33,5 (Table 2). It shows that
the functioning of agricultural enterprises had large impact upon the formation of the system of rural
settlements and strengthened stability of the whole system.

Table 2.
The structure of small towns and rural settlements (with more than 100 inhabitants in them) according to their
dislocation
No Indices Number of Of these according to groups, in percent
inhabitants | ] 1l v Vv

1. Vilnius and Kaunas districts 218 28,4 11,0 15,1 8,3 37,2
2. Remaining districts, situated:
2.1 | Innorthern Lithuania (3 counties) 548 10,8 14,0 18,6 19,7 36,9
2.2 | In middle Lithuania (4 counties) 1036 10,7 11,0 16,5 29,1 32,7
2.3 | In eastern Lithuania (3 counties) 572 11,9 13,1 13,8 30,9 30,3
3. On the average 2156 11,0 12,4 16,3 27,2 33,1
4, On the average in Lithuania 2374 12,6 12,2 16,2 25,5 33,5

The towns in Lithuania total 103, of which 51 are centres of rural municipalities. Nearby them there
are situated 300 settlements with more than 100 inhabitants in them (Group I). The remaining smaller
towns and small towns (Group Il1) remained the centres of attraction for inhabitants as well. The total
number of those inhabited localities — 437 (52 + 385), and there are 290 large settlements more
dislocated near them (Group Il). The denser network of large settlements was caused by the
establishment of the centres of agricultural enterprises; the number of these objects is 604 (Group 1V).
There are 795 large settlements attributed to Group V. They were established or developed from larger
villages as the centres of former smaller farms or territorial subdivision centres of farms or those
necessary for the service of production or other objects.

The main service centres for rural inhabitants — towns, small towns and central settlements of former
collective and state farms (their total number — 1144) are dislocated in the entire territory of the
country proportionally to the area of the land designated for agricultural purposes. About 1.9 thousand
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urban centres (the service area of each is about 2 thousand ha in average), including settlements
thickening the network of these settlements (with more than 100 inhabitants in them), service our
country’s rural inhabitants. The specialists of territorial planning recommend that new construction
works should be developed only in already existing settlements (Bucas, 2010). The dislocation of
these settlements should be as even as possible in the country and regions, and the settlements
themselves should be provided with facilities and should be compactly urbanized, thus creating living
conditions close to those in towns (Burinskiené, Lazauskaité, 2010).

Despite the stable network of large settlements, the number of inhabitants in them can decrease as well
due the attraction of cities, the shortage of suitable work and some other reasons. There are relatively
more large settlements in Utena and Vilnius districts (where agricultural farming lands are of less
economic value), where the number of inhabitants decreases. General tendencies of the decrease of
rural population are presented in Fig. 4.

Arbitrary signs
The decrease (increase) of the
number of rural inhabitants «* ‘
during the period of 2001-2009 §Marjampals
in percent (on the average ig -6.80
Lithuania — 4.5)
Zone groups

1--3,9-+16,2
I1--4,0-8,9
I11--9,0-13,9
IV —-14,0-16,7

lu(ufu

Fig. 4. The changes of the number of rural inhabitants in 2001-2009

In that case it is possible to predict that the further disappearance of rural settlements and the decrease
of inhabitants (including and large settlements) will create unfavourable conditions for agricultural
activity and will worsen service conditions for rural inhabitants in the eastern part of our country’s
territory, especially in Ignalina, Anyks¢iai, Zarasai, Molétai and Svencionys districts. Considering
that, it is necessary to beneficially use the measures of the Lithuanian rural development program for
20072013 (Lietuvos...; Nacionaliné...,) for the recreation of agriculture and to suitably prepare
provisions of the Common Agricultural Policy after the year 2013 under Lithuanian conditions.

The number of inhabitants increases only in suburban districts, where the demand for their growth is
connected with the urban sprawl into rural territories. After the more detailed analysis of the rural
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inhabited localities of Vilnius, Kaunas and Klaipéda districts one can see that the number of
inhabitants in them increases at equal speeds, independently from the size of the settlement (Table 3).

Table 3.
The indices of the growth of large settlements in Vilnius, Kaunas and Klaipéda districts
The average size of the Percentage of
The number of settlement growth
No Indices settlements in In In In During | During
1974 1974- 1974—
1974 1989 2001 1989 2001
1. Average-sized settlements (101- 104 181 280 317 155 175
300 inhabitents lived in 1974)
2. Large settlements (>300 46 836 1262 1406 151 168
inhabitants)
Total: 150 382 581 651 152 170

The dislocation of large settlements situated in Vilnius, Kaunas and Klaipéda districts is showed in
Figure 5.
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Fig. 5. Dependence of the size of rural settlements situated in Vilnius, Kaunas and Klaipéda
districts upon the distance to those cities

Having carried out the investigations, it was determined that near the cities large settlements
developed in the entire territory of the district. The correlation between the size of the settlement
and the distance from the town is weak (r = 0.256, R* = 0.066, t=-3.589). The development of
construction works in rural settlements of these districts was defined not by the distance to the
town, but by the dislocation of the settlements near the roads of local and state significance and by
the possibility to use nearby facilities as well as by the market value of land and interests of land
owners to receive as much incomes from the use of the territory for non-agricultural purpose as
possible. In works carried out by other authors it is stated that the redistribution of population goes
on from cities into suburban territories where land prices are lower, but territorial planning is not
coordinated and the dislocation of construction works is chaotic (Bardauskiené, Pakalnis, 2010).
When implementing territorial master plans of the municipalities of districts, it is tried to regulate
the growth of settlements by preparing special territorial planning documents.
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Conclusions

1. The indices of system of rural inhabited localities are not equal in the whole territory of
Lithuania. The density of villages in different municipalities differs up to 3.8 times; the number of
rural inhabitants differs up to 5.7 times (calculating for the area of the land designated for agricultural
purposes).

2. Large settlements ensure stability of rural inhabited localities. The majority of those
settlements have formed in the period when the works on moving of individual farms as well as the
building works of the settlements necessary for the activity of agricultural enterprises took place. The
number of settlements (with more than 100 inhabitants in them) is sufficient for the ensuring services
for rural inhabitants, and the difference between the densities of these settlements (comparing with the
average of our country) in different municipalities is not larger than 1.7-1.9 times.

3. During the period of 2001-2009, the number of rural inhabitants in Lithuania has decreased by
4.5 percent, however, this percentage makes up 10.1-16.7 in 13 districts, and in 9 municipalities
situated within the influence zones of the cities the number of inhabitants has increased or remains
relatively stable.

4. The further disappearance of villages and the decrease of inhabitants in rural areas can have
significant negative consequences upon agricultural activity and rural development in 8 problematic
districts, where the network of large settlements is thin (4.5 settlements or less calculating for the area
of 10 km? of the land designated for agricultural purposes). Additional organizational and state
economical support measures are necessary in these districts that would ensure better working
conditions and life quality, stabilize or even increase the number of inhabitants in large rural
settlements.
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Pe3iome
MPAHAC AJIEKHABHYIOC, MOJJAHTA BAJIBYIOKEHE, MAPIOC AJIEKHABUYIOC,MCCJEJOBAHUE CTPYKTYPHI
CEJbCKHUX HACEJIEHHBIX MECT

B crartbe npuBeEH aHAN3 Pa3MEINICHUS U PA3BUTHUSI CEBCKMX HACENEHHBIX ITyHKTOB B aIMHHUCTPATUBHBIX exuHMIAX JInTBbl. K cenpcknm
HACENIEHHBIM ITyHKTaM OTHECEeHBI 247 Topoikn M OKoJo 18 ThII. aepeBHel. B mepron comuammcTHdeckoro cTpos Hanbosiee HHTEHCHBHO
POCIH IIEHTpalIbHBIC MOCENKU XO3SHUCTB, B KOTOPBIX IePece/SUINCh CeMbH U3 JIHKBHIUPYEMBIX XyTOpoB. KpymHble cenbckue HacenéHHBIE
IYHKTBI SIBJISIOTCS FAPAHTOM CTAOMIIBHOCTH CHCTEMBI PACCENICHHs, OHO OOCITYKHBAIOT U APYTHE, NPOXKUBAIOIINE B MEJIKUX JICPEBHAX CEMbH.
Bcero B 2001 r. B JlutBe HacuuThiBasoch 2374 Hacen€HHbIE MyHKTHI ¢ HaceneHueMm Oonee 100 uenmoBek. OmHAKO CENbCKUE KUTEIH
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pa3MelleHbl B aJMUHHUCTPATUBHBIX TEPPHTOPUSIX HEPAaBHOMEPHO: HAHOOJIbIIAS IUIOTHOCTh B HMPUTOPOAHBIX PaiOHAX M B FOXKHOM M I0TO-
3anafgoil gactu JInTBEI, HamOonee HU3KAs IUIOTHOCTb — B CEBEPHBIX U CEBEPO-BOCTOUHBIX paiioHaX. COOTBETCTBEHHO HEPaBHOMEPHO
pa3MelleHbl ¥ KPYIHbIE MOCENKH, B pacuéTe Ha SAMHUILY ILUIOIIAN 3EMIIM CeIbCKOXO03AHCTBEHHOro Ha3HayeHus. Onpe/eneHbl IpooieMHbIe
apeaibl, rje HeoOX0IUMbl SKOHOMHYECKHE U OPraHU3alMOHHBIE MEPOIPHATHS, CIIOCOOCTBYIOIINE PEryIHPOBAHUIO CEIbCKOIO HACENICHMS,
YIYIEHUIO YCIOBUH TpyAa U XKU3HEHHOTO ypoBHS. [IpM OTCYTCTBHH roCylapcTBEHHON MOANEPIKKU NalbHEHIINE HeraTHBHEIE MPOIECCHl —
HCYE3HOBCHHE JIEPEBHEH U COKPAIUCHHUE CEIbCKOTO HACeleHHs — OydyT MMETh 3HAYHUTENIbHBIC IIOCICACTBHS U 3EMIICTIONb30BaHHS,
CeNIbCKOXO039HCTBEHHOE TIPOM3BOICTBO U Pa3BUTHIO cela B § palioHax JIUTBbI.

Knrouesvie cnosa: cenvckuil HACENEHHDBIIL NYHKIM, 3eMIIA CENbCKOXO3ANUCMBEHHO20 HA3HAYEHUS, 3eMNeN0b306aHIe, HACeNeHIe.
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THE ANALYSIS ON THE CHANGE OF FARMING LANDS IN THE
TERRITORY OF MIDDLE LITHUANIA

Virginia Atkoceviciene, Daiva Gudritiene, Vilma Sudoniene
Lithuanian University of Agriculture; National Land Service under the Ministry of
Agriculture, Lithuania

Summary

Land means the basic part of the natural environment, the basic instrument of human life, activity and
immovable property, which is being disposed of in the process of land relation. Land should be used when
coordinating private and public interests as well as environment protection requirements. At present this question
is especially topical for land management specialists, land users and institutions coordinating use of land and
land management works, because after the finishing of the land reform in rural areas it is very important to
properly use farming lands according to their principal specific purpose. The article aims to analyse if such
factors, as the land productivity point, processes of erosion, natural and climatic conditions as well as the
suitability of land to form large and competitive farmers’ farms, influence the change of farming lands. In order
to develop agricultural activity it is necessary to find measures able to stop the decrease of the number of rural
inhabitants and the loss of traditional farming ways.

Keywords: agrarian zoning, farming lands, rural development, alternative activity, agriculture.

Introduction

The change, use and structure of our country’s farming lands were conditioned by social, economic as
well as by ecological processes. Essential changes of farming lands occurred with the expansion of
forest areas (which spontaneously overgrew in abandoned and uncultivated farming lands), in other
unused lands and bogs. Due to the extensive agricultural production areas of arable land had
decreased. Large differences of the change of farming lands are seen when using different record data
as well. Different results are presented when evaluating declared land areas.

Due to natural and geographic peculiarities the territory of the Republic of Lithuania is characteristic
for its uneven natural and geographic features as well as for different economic and social historical
development of separate regions. Land designated for agricultural purposes is the main measure for
the activity of subjects (farms) producing agricultural production. The territorial dislocation of
cultivated lands, meadows and pastures used for this activity depends not only on natural
characteristics of soils but on the work done by humans (while reclaiming these areas from bogs,
bushes or forests, while regulating humidity regime and improving land productivity) as well.

In order to properly administrate the abandoned land it is very important to know situation on areas in
all regions. Land inventory works are rather expensive; therefore, the choosing of the proper method
can be only considering labour and time expenditures, objectivity of data determination and the
desirable periodicity of the data renewal. It is aimed to stimulate the activity of rural people through
the rural development measures while using land, creating new working places, managing and
beautifying landscape and improving environment protection requirements. In the Master plan of the
Republic of Lithuania, approved in 2002, 7 agricultural specialization zones were singled out
(Lietuvos Respublikos teritorijos..., 2002). Soil characteristics of agricultural farming lands, farming
traditions, dislocation of enterprises producing agricultural production should be taken into
consideration when specializing farms. This work was prepared following the statistical data of the
Land fund. The data is presented by the State Enterprise the Centre of Registers.

First of all, in the country’s agrarian use policy the master plan aims to coordinate main branches of
production of farms with the specialization of agrarian activity corresponding (best of all) to natural
conditions. The changes of the use of agrarian territories are foreseen when agricultural subjects
gradually specialise in the production of such agricultural products, which are the mostly demanding
in foreign countries. Soil characteristics of agricultural farming lands, farming traditions, dislocation
of enterprises producing agricultural production should be taken into consideration when specializing
farms. In the territories, where conditions for agricultural activity are not so good, the decrease of
agricultural production is being predicted when developing non-traditional agricultural branches,
alternative (not agricultural) activity as well as when transferring part of the land for afforestation
purposes.
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The novelty of the carried out investigation work is characteristic for the analysis of the change of
farming lands in the agro-economic territory of Middle Lithuania for the period of nine last years
(2001-20010). The chosen theme is a topical one, because the data on the land use are necessary for
the preparation of the country’s development strategies while foreseeing support measures, performing
territorial planning, and for farmers — while choosing the most efficient ways of land use.
The aim of the investigation: to analyse the change of farming lands in the territory of agro-economic
zoning of Middle Lithuania using statistical data.
Main tasks to be solved:

1) to characterize the change of farming lands in the Republic of Lithuania;

2) to analyse the change of farming lands in the agro-economic zone of Middle Lithuania
while choosing the territories of the municipalities of 6 districts;

3) to foresee measures for the rational and sustainable land use.
The change of main farming lands in Lithuania was going on relatively gradually during early ages:
farming land areas increased and forest areas decreased. Basic changes began with the start of the land
reform after the restoration of the Independence of Lithuania. Due to the restoration of ownership
rights the groups of land owners, land ownership forms as well as the use of land have changed during
the land reform. Basic political, economic and social changes occurring in the country influenced the
change of farming lands.
The problem of the use of land is very topical in Lithuania. In order to preserve natural resources and
give priority to general interests of society, the state regulates the use of land. It is especially important
how agricultural farming lands and other landed property will be used in the future. People should use
land not violating the established rights and duties of land users. People should preserve natural
resources, which can decrease and loose their value due to anthropogenic activity.
Laws regulating land relations are directly and indirectly connected with the majority of legal acts on
which basis the use of the territory is being planned, activities connected with land and forestry are
being carried on, structures are being constructed and earth entrails are being exploited. The general
rights on land are presented in the Civil Code and the Law on Land of the Republic of Lithuania,
which were prepared following the Constitution of the Republic of Lithuania.
The Law on Land establishes the relations of ownership, management and use of land in the Republic
of Lithuania. Land relations pertaining to land are being regulated in such a manner as to create
conditions for the satisfaction of the needs of the population, rational territorial distribution and
development, protection and improvement of the natural environment, rational land use (Zin., 1994,
Nr.34-620).
The basic social and economic changes that had occurred influenced the land use intensity: the number
of meadows and pastures arranged in the arable lands is unproportionally large in the country.
In order to ensure the sustainable rural development it is purposeful to regulate this process when
preparing and implementing territorial planning documents, differentially applying state support
measures as well as when improving legal acts regulating land use and territory management
(Aleknavicius P.).
The Law on the Territorial Planning regulates the territorial planning of the Republic of Lithuania, the
rights and duties of physical, juridical persons, institutions of states and municipalities in this process.
Territorial planning aims to form land parcels, to reserve territories for the development of the
infrastructure of inhabited areas and of the farming lands of different types (Zin., 2004, Nr. 21-617).
On May 9, 2002, the Government of the Republic of Lithuania had passed the decision “Over the
approval of the order on the change of the forestry land into other landed property” (Zin., 2002, Nr.
48-184). It states that the land designated for forestry purposes can be turned into other landed
property only in exceptional cases while coordinating interests of the state, forest owner and society.
Analysing the land use problems in rural areas P.Aleknav¢i¢ius wrote in his article that about 200-250
thousand hectares of agricultural farming lands existing in the private land can be used, however, they
are not declared due the reasons characteristic to the process of the land reform — unformed economic
structures, the unreadiness of farmers to cultivate land and low economic support. The possibilities of
the further returning of the remaining area (the difference between the recordable and probable area)
of agricultural farming lands reaching almost 300 thousand ha for agricultural activity are connected
with the evidence of the expediency of land reclamation works. The problem, on how much these
changing tendencies of agricultural farming lands are useful or harmful from the aspect of agriculture
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and rural development, is being analysed after the evaluation of the land privatisation process, the
degree of the formation of economic structures and the intensity of the land use. (Aleknavicius, P.)
According to the data of 2009 large agricultural farming land areas (500-600 thousand ha) are not used
for agricultural purposes in Lithuania. This problem occurred because of the attempts of land reform
and agricultural sectors to adapt to market conditions. The cultivation and afforestation of these areas
as well as the expansion of woody areas is an important factor when improving environmental, social
and economic situation of our country.

According to A.Petkevicius, during the appliance of various record method of the uncultivated land it
was defined that there were 150 thousand hectares of uncultivated land in Lithuania in 2003, in 2005 —
84 thousand hectares. Different results are achieved comparing crop and land areas. There were 3464
thousand hectares of farming lands in 2009, and 2642 thousand ha of crop were declared in them. So,
we can draw a precondition that 822 thousand hectares of the land are abandoned or are close to this
category. Consequently, we have no reliable recording of the abandoned land (Survila, Leimontaité,
2010).

Agriculture is one of the priority sectors with important economic, social and environment protection
significance. The majority of the territories with big economic value are situated in rural areas. 61
percent of the country’s land is used for agricultural activity. Small and semi-natural farms are
predominating. Irrational land use, small farms, the shortage of cooperation and farmers’ aging
tendencies are the main factors impeding the competitive development of agricultural sector.
Therefore, today we can see so many uncultivated and unused lands.

The ways for the land use optimisation in the Middle Lithuania were analysed by V.Gurskiené. After
the analysis of the situation of the land use in the Middle Lithuania, land use improvement measures
and the ways for the improvement of the land management designing works for farms were suggested
as well as recommendations for the rational farming in the field of plant-growing were presented
(Gurskiené, 2002).

National, social, economic, traditional and other circumstances had influenced the distribution of
Lithuanian regional differences. Amounts of plant-growing and animal-breeding production and the
corresponding level of incomes as well as the life quantity in different regions differ 3-4 times.
Therefore, 7 territories of agro-economic zoning, in which the reasons and change of farming lands
had been analysed, were chosen for this work.

In the article “The change of farming lands and forest areas in Lithuania” (Kavaliauskieng,
Tarvydiené, 2005) districts specific to different natural-economic zones of the country were chosen in
order to analyse, which factors influence the development of the areas of farming lands. The largest
areas of farming lands (among which and the areas of arable land) are situated in the middle and
northern districts of Lithuania, the smallest areas are situated in the landscape zone of the Middle
Lithuania and the Zemaitija Uplands.

Methods of investigation

The statistical data on the agricultural farming lands for the period of 2001-2010 are presented in the
analysis. Literature, statistical and comparative analysis methods were used in the work. The objects
of investigation — 6 districts falling into the Middle Lithuanian territory of agro-economic zoning were
chosen.

Investigation results and their discussion

1. The general survey of the change of farming lands in 2001-2010

Farming lands means areas of land differing from other areas by their characteristic natural properties
or character of economic use (Zin., 1994, Nr. 34-620). According to the statistical data of 2010,
farming lands cover 53 percent of our country’s territory. In order to clear out the fluctuations of the
change of farming lands statistical data of 2001-2010 were analysed. The structure of farming lands in
2001 is presented in Fig. 1.
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Fig.1. The land fund structure in the Republic of Lithuania according to farming lands for January 1,
2001 (The Land Fund of the Republic of Lithuania, 2001)

From the data of Fig. 1 we can see that agricultural farming lands covered the largest area — 54 percent
of the total area. Agricultural farming lands consist of arable lands, orchards, meadows and natural
pastures. Forests — one of the main Lithuania’s natural resources. Forests made up 30 percent of the
country’s territory.

There are many water resources in Lithuania. Open internal water reservoirs made up 4 percent of the
total country’s territory. Other (remaining) land made up 7 percent of the total area. The remaining
land consists of forest and bush plantations, bogs, damaged or unused lands.

4% 6%

O Agricultural farming lands O Forest
M Roads H Build up territory
O Water bodies B Other land

Fig. 2. The land fund structure in the Republic of Lithuania according to farming lands for January 1,
2010 (The Land Fund of the Republic of Lithuania, 2010)

Analysing the statistical data of 2010 we see that agricultural farming lands make up 52 percent of the
total country’s area.

Comparing the data on agricultural farming lands for the years 2001 and 2010 we see that the areas of
farming lands decreased by 2 percent. The largest changes in the record of agricultural farming lands
occurred in the areas of meadows and natural pastures. Forest areas increased by 3 percent. The areas
of other landed property decreased as well.

When analysing statistical data it is very important to pay attention to the principal specific purpose of
the land use. According to the data of January 1, 2010, the land designated for agricultural purposes
makes up 60.6 percent of the total country’s areas. The change of the farming lands in the land
designated for agricultural purposes is presented in Fig. 3.
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Fig. 3. The changing of the farming lands (of the Republic of Lithuania) in the land designated for
agricultural purposes during 2001-2010
(The Land Fund of the Republic of Lithuania, 2001; 2010)

When analysing the fluctuations of the change of farming lands we can see the marginal increase of
farming land areas and the increase of forest areas. Areas of other lands increased as well.

The changes of the farming land areas when planning agricultural activity are very important. The
change of the farming land areas in the land designated for agricultural purposes is presented in Fig. 4.
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3000000 -
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° T Agricutural fami dows and natural
Agricultural farming Arable land Gardens Meadows and natura
lands pastures
m 2001 m. 3371051 2882421 42698 445931
2010 m. 3361612 2876951 42585 442075

Fig. 4. The changing of the farming lands in the land designated for agricultural purposes during 2001-
2010
(The Land Fund of the Republic of Lithuania, 2001; 2010)

When analysing data one can state that arable land decreased by 5470 ha, areas of gardens changed
insignificantly. Meadows and natural pastures decreased by 3856 ha.

A. Aleknavicius analysed land use tendencies in the land designated for agricultural purposes as well
as the possibilities for the development of farmers’ farms in the districts of the Middle Lithuanian
zone. According to A. AleknaviCius, the small area of the state-owned land reflects the following
processes of the agricultural restructurisation: farms are created more rapidly in such districts where
the owners are interested in the expansion of their land-tenures. In the districts of the Middle
Lithuanian zones land is valued more, therefore, it is leased more often than it is being sold
(Aleknavicius A.).

In order to analyse the change of farming lands in the zone of Middle Lithuania the statistical data on
the farming lands from the territories of the municipalities of 6 districts were analysed. The variation
of the farming land areas in the territories of the municipalities of Joniskis, Kédainiai and Radviliskis
districts is presented in Table 1.
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Table 1.
The change of the farming lands in the zone of Middle Lithuania in 2001-2010
The zone of Middle Lithuania
Farming | Joniskis district | Keédainiai district R%c}zt‘ﬁzltﬂs Changes
lands municipality municipality municipality
2001 2010 2001 2010 2001 2010 2001 2010 +/ = %
Farming
lands 83951 | 83106 | 109275 | 109275 | 105250 | 103320 | 298476 | 295701 | - 2775 0,62
Forests 97178 | 107716 + 2,36
21046 | 22946 | 39612 | 42830 | 36520 | 41940 10538
Roads 1920 1913 3382 3605 3209 3347 8511 8865 +354 0,79
Built up
territory 2714 2617 4518 4294 3775 3823 11007 10734 - 273 0,61
Water 10483 10419 - 64 0,14
bodies 2349 2349 4224 4224 3910 3846
Other 20750 12970 - 7780 1,74
land 3245 2294 6689 3472 10816 7204
Total: 115225 | 115225 | 167700 | 167700 | 163480 | 163480 | 446405 | 446405 0 X

(The Land Fund of the Republic of Lithuania, 2001; 2010)

Analysing the data of Table 1 we saw that the largest changes occurred in forest areas. Forest areas
had increased by 10538 ha during the analysed period. The areas of other land decreased by 7780 ha.
The change of the forest areas occurred at the expense of agricultural and other land.
What kind of changes were defined in the territory of the municipalities of Jurbarkas, Kaunas and
Vilkaviskis districts we can see in Table 2

Table 2.
The change of the farming lands in the zone of Middle Lithuania in 2001-2010
The zone of Middle Lithuania
. - Kaunas Vilkaviskis
FT;nde:g Ju:ﬁﬁ:?ﬁ?pgﬁ:;'d di_st_rict_ di_st_rict_ Changes
municipality municipality
2001 2010 2001 2010 2001 2010 2001 2010 +/ = %
Farming
lands 83951 | 83106 | 109275 | 109275 | 97303 | 97303 | 290529 | 289684 | - 845 0,29
Forests 21046 | 22946 | 39612 | 42830 | 11122 | 13290 | 71780 | 79066 | +7286 | 10,15
Roads 1920 1913 3382 3605 2291 2437 7593 7955 +362 4,77
Built up
territory 2714 2617 4518 4294 3453 3107 10685 | 10018 | - 667 6,24
Water 8991 8991 0
bodies 2349 2349 4224 4224 2418 2418
Other 19245 | 13109 | -6136 | 31,88
land 3245 2294 6689 3472 9311 7343
Total: 115225 | 115225 | 167700 | 167700 | 125898 | 125898 | 408823 | 408823 0 X

(The Land Fund of the Republic of Lithuania, 2001; 2010)

Having analysed the changes of farming lands (from Table 2) we see that forests had increased by
7286 ha during the analysed period. The decrease of other lands is being noticed as well. Agricultural
farming lands changed insignificantly — they decreased by 845 ha. Though the analysed territories are
attributed to the zone of Middle Lithuania we see the general tendency of the change of farming lands
— forest areas increase and the areas of other landed property decrease. In this zone agricultural
farming lands should be used more rationally for the purpose of agricultural activity.
What influenced such changes of farming land? The main factors are as follows:

30




BALTIC SURVEYING’11

- the process of land reform, the ownership rights had been restored and land parcels had been
returned during this period of time. The unevenness of the land reform works had direct impact on the
formation of the structures of farms;

- the change of users — the majority of agricultural enterprises and companies were liquidated
and lands were returned to owners;

- human economic activity influences the change of farming lands, because with the change of
the purpose the structure of farming lands changes as well. This process is noticed near large towns.
This factor can have negative influence on the changes of farming lands — uncultivated lands overgrow
with bushes and the process of bog formation goes on;

- social processes, because human migration is noticed not only from villages but from the
territories of towns as well. Due to the further decrease of the number of rural inhabitants the areas of
productive lands can be abandoned or extensively used and the villages can simply disappear;

- the majority of meadows and pastures turned into bogs, overgrew with bushes and trees due
to the inadequate use;

- in many places abandoned arable land plots are small and it is not easy to work with large
agricultural machinery in them;

- preparation and implementation of the projects on the planting of forests in the land
designated not for forestry purposes;

- spontaneous overgrowth with forests, farming lands used not according their purpose

overgrow with trees and bushes.
In order to rationally use land, laws foresee that the change of the structure of farming lands is
possible when improving soil characteristics, forming cultural landscape and aiming to ensure
environment protection. When the land is used extensively economic features of the land worsen. In
some places the land naturally turns into the farming lands designated for non-agricultural purposes ,
i.e. into forest, trees and bushes plantations, bogs and other unused land (Aleknavi¢ius P.,
Aleknavicius A., 2010).

2. Zones of the agricultural specialization

Zones suitable for agricultural activity and agricultural activity recommended for the development in
these zones are foreseen following the solutions of master plans and land management schemes. The
direction of farm production has important significance on the structure of farming lands and crop
rotation (Miknius, 2008).

The direction of farm production is being determined after the analysis of many factors as well as after
the thorough evaluation of both inside and outside conditions.

In the article “The tendencies of the use of the land designated for agricultural purposes in Eastern
Lithuania” D.Matonien¢ and V.Sudoniené¢ (2004) analysed the use of the land designated for
agricultural purposes. It is the region, where many to-be-solved questions interlace and there is not
much territory suitable for farming in this region. The land is hilly and is affected by corrosion.

The land use system in the agrarian territories differ by the necessity to ensure proper social and
economic conditions in rural areas and the rational use of soil potential and other natural
characteristics, such as ecological stability, the change of agricultural farming lands, etc. Especially
big attention was paid to the impact of natural environment on people and natural productivity of soils.
In the master plan of the Republic of Lithuania approved by the Seimas of the Republic of Lithuania
on 29 October 2002 (Resolution No. IX 1154), 7 zones of agricultural specialisation were defined
(Lietuvos Respublikos bendrasis planas, 2002).

In his article “Peculiarities of the use of the land designated for agricultural purposes in Middle
Lithuania” A.Aleknavic¢ius (2003) wrote that in the territory of the zone of Middle Lithuania
agricultural activity is one of the main ones. Agricultural farming lands make up 90 per cent of the
total agricultural land area in these regions. In the districts of Middle Lithuania land reform works are
being carried out more faster than in other districts since they are affected by better natural conditions.
The development of agrarian territories in different zones was differentiated according to the land use
conditions, social and economic factors (Table 3).
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Table 3.
The zones of the agrarian differentiation established in the master plan of the territory of the Republic of
Lithuania
Number The name of zone Area The indices of land use conditions
of zones km? percent
I The Southeastern Lithuanian 772 11,8 T3 E3 D3 Us 772
zone
I The Baltic hill zone 1239 19,0 T,E, D, U, 1239
1l The Aukstaitija and Dzukija 692 10,6 T,E1 D, Us 692
plateau zone
v The Middle Lithuanian zone 2426 37,2 T,.E, D, U, 2426
V The Zemaitija plateau zone 647 9,9 T,E; D, Us 647
VI The Zemaitija hilly zone 242 3,7 T, E, D3 Us 242
VII The zone of the lower 512 7.8 T,.E, D, U, 512
reaches of the Nemunas
River and the Pajiiris
Lowlands
Total 6530 100 X 6530

Explanation of indices:

T —territory is used for the growing of agricultural production: T, — large (agricultural farming
lands make up more than 55% of the territory), T, — average (agricultural farming lands make up 40-
54% of the territory), Tz — small (agricultural farming lands make up to 40% of the territory);

E - soil sensitivity for the intense land cultivation: E; — less sensitive; E, — sensitive to water
erosion; E; — sensitive to wind erosion;

D — productivity of agricultural farming lands: D, — productive lands (when productivity is 40
points or more), D, — medium-productive lands (when productivity 33-39 points), Ds; — unproductive
lands (productivity up to 32 points).

U — conditions for the formation of perspective agricultural structures: U; — favourable
conditions to form large farms: U, — favourable conditions to form medium-sized and small farms; Us
— possibility to coordinate farms of various sizes and types.

These conditions were defined after the evaluation of the partition of farming lands, road network,
sizes of fields and demand for land reclamation works, dislocation of rural inhabitants in small towns,
compact villages (settlements) and individual farms.

Analysing the data of the table one can see that the Middle Lithuanian zone covers the largest area. It
makes up 37.2% of the total country’s territory. According to the land use conditions this zone is the
most suitable for agricultural activity. Conditions are favourable for the formation of large farms in
this zone. The worst conditions are in the Southeastern Lithuanian zone. These are areas affected by
corrosion, productivity is up to 32 points, conditions for the formation of large farms are unfavourable
as well.

Land cadastre indices of the analysed regions are presented in Table 4.

Table 4.
Main land cadastre indices of the analysed districts
Num- Names of district Total area | Agricultural farming Productivity Average
ber municipalities (ha) lands point farm size
ha %
1. Joniskis district municipality 115224,80 | 83106,26 72,12 48.9 40,70
2. Kédainiai district | 167700,30 | 109274,73 | 65,16 50.0 31,65
municipality
3. Radviliskis district | 163480,10 | 103320,13 | 63,20 46.9 38,78
municipality
4. Jurbarkas district | 150745,00 | 81226,56 53,88 43.2 21,70
municipality
5. Kaunas district municipality 149595,47 | 77584,61 51,86 49.8 15,71
6. Vilkaviskis district | 125897,97 | 97303,17 77,29 43.8 22,55
municipality
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Vilkaviskis district is characteristic for the largest area according to agricultural farming lands. Most
fertile soils are situated in Kédainiai district. According to the average size of the farm registered in
the Farmers’ Register — JosniSkis district tops the list. All analysed districts are characteristic for the
conditions for the development of agricultural activity. The change of farming lands in these districts
has the main tendency — forest areas are increasing. The increase of forest areas is noticed at the
expense of other land.

3. Measures for the rational land use.

For the avoidance of negative changes of agricultural farming lands, measures able to stop the
decrease of the number of rural inhabitants and the loss of the traditional farming ways should be
foreseen. It is necessary to restore agrarian land-ownership. The suggested measures are as follows:
support of young farmers, stimulation of business, craftsmanship and rural tourism, construction of
dwelling houses, development of the modern transport and communication system, economic activity
favourable for the formation and protection of cultural rural landscape. These measures should enable
to solve the main problems due to which the impendence of the total disappearance of villages in
thinly inhabited territories occurs. The main reasons of these problems — unequal living conditions,
industrial methods in agricultural production and amounts (which increased because of this reason) of
agricultural production, the loss of rural identity, negative rural attitude.

In the country’s agrarian use policy master plan aims to coordinate main production branches of farms
with the agricultural activity specialization corresponding to natural conditions. Characteristics of
soils, farming traditions, dislocation of enterprises processing agricultural production should be taken
into account when specializing farms.

The further change of the farming land areas will depend upon the land use intensity if intense
agricultural activity will be developed and the areas of agricultural farming lands will not decrease
(Kavaliauskiené, Tarvydiene, 2005).

The negative outcomes for agriculture are being calculated by the value of unused or not received
agricultural production from the abandoned agricultural farming lands. It was defined that about 300-
350 thousand hectares of non-declared agricultural farming lands are situated in relatively productive,
most often drained lands and it is economically efficient to use them for agricultural activity.
Calculating that the value of agricultural production grown during one year is 1.7 thousand Lt/ha, of
which the value of plant-growing production makes up 59%, the total losses from the negligent use of
land (in indicated areas) reach about 320 million Lt per year. Besides, a part of direct payments for
agricultural farming lands go to the land owners not cultivating lands and even not living in those
places. (Aleknavicius, P.)

Districts situated in the Middle Lithuania have the most perspective conditions for the formation of
large and medium-sized parcels. The main agricultural fields are plant-growing and cattle-breeding,
the rest part of farms are engaged in mixed farming activity, crop growing and pig-breeding. The
number of farms diversifying their farms by economic activity, when beside traditional farming people
are engaged in non-traditional activity or some other alternative activity, increases. The most popular
additional economic activity of farmers is the procession of agricultural mechanized works and
agricultural services, as well as the procession and marketing of agricultural products, timber
processing. Ecological farming is getting very popular as well. The speeds of farm specialization and
activity diversification basically are limited by the shortage of motivation, investments and
entrepreneurship. Besides, small farms cannot survive under the modern competition conditions. It
would be complicated to expand small farms because land market is not very intense. Modernization
of farms would enable to increase the total efficiency of agricultural production.

The following measures are foreseen in the territories, where the conditions for agricultural activity
are not so good: reduction of farm production, development of non-traditional agricultural branches,
alternative activity and afforestation of the part of the land.

One more important problem had occurred, i.e. the management of drainage systems. In Lithuania
80% of the total farming land area were drained. However, about 54% of all drainage systems are
functioning in a bad way, 15% of them are in bad technical state. Systems are not adjusted to modern
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farming; therefore, it is necessary to improve the quality of drainage systems in order to create suitable
conditions for farming as well as to ensure environment protection requirements.

The countryside should be an attractive and secure place to live in with good infrastructure, vital
sectors of agriculture, forestry, fishery and other activities, with healthy environment as well as with
the preserved and well-groomed landscape. All rural regions should be developed evenly while
coordinating social and economic policy.

The priority fields of the financing of the rural development fund for the years 2007-2013 are the
increase of the competitive ability of the forestry sector as well as the improvement of environment
and the landscape (Zin., 2004, Nr. 124-4490).

Problematic rural development questions should be solved only in a complex manner while
coordinating territory management works and state support measures. The preparation and gradual
implementation of the master plants of the municipality territories, land management schemes and
rural development land management projects are attributed to the works of the territory management
in rural areas. When determining land use priorities master plans should plan agricultural areas used
for agricultural activity, perform their territorial zoning according to soils and the recommended farm
specialization, ensure the formation of the system of rural inhabited localities as well as the
improvement of social conditions. The task of the land management planning documents — to define
valuable agricultural farming land areas (necessary to be preserved), to foresee their improvement
measures (road network, reconstruction of land reclamation systems, reclamation of virgin soil), to
choose areas allotted for the build up and the dislocation of the objects of infrastructure, to define
areas, in which afforestation is purposeful and supported one. The implementation of planned
solutions should be carried out by municipalities and rural communities.

The state support is the most necessary to families living or housing in rural areas. The ways and
volumes of their support depend upon the activity carried out by these persons as well as upon the
suitability of land for economic activity (productivity).

Considering that the use of the financial means from the European agricultural fund for rural
development as well as from the general financing should be more differentiated while the priorities of
the allocation and conditions should be related with the peculiarities of localities as well as with the
solutions of the territorial planning documents. It would correspond to the tasks of sustainable
development and would allow reduce regional differences. The measures of the Lithuanian Rural
Development Program for 2007-2013 should stimulate the more intense use of land (to the extent
environment protection restrictions allow), to renovate land reclamation systems and increase the area
of declared agricultural farming lands.

Land consolidation can be the only instrument able to implement such projects in rural areas. Without
the improvement of agricultural structures (substantiated by the voluntary principle), land
consolidation can join the ranks of the implementation of rural development measures and the
reconstruction of drainage systems, to create preconditions for the development of rural infrastructure,
to stimulate afforestation of lands and environment protection.

According to V.Daugaliené, the following possibilities occur when performing the land consolidation:
to implement projects of rural communities, to take into consideration peculiarities of the region,
environment protection and cultural heritage requirements, to prepare the complex reconstruction of
entire territory. According to the author, road network, to-be-reclaimed areas, electricity lines will be
designed, land areas suitable for recreation and tourism development will be afforested when
preparing the land consolidation project. The process of land consolidation is long lasting and rather
expensive (Daugaliené, 2006).

The rural tourism is being evaluated as one of the main directions of alternative trade, and the
development of handicrafts is being evaluated as part of Lithuanian ethnic culture.

Stimulation of ecological farming is useful to the environment as well — to soil, water bodies and
biodiversity. It is important to apply suitable farming methods, to sow damaged areas with perennial
grasses as well as to afforest these areas.

Conclusions and suggestions
1. Processes occurring in our country have influence on the development of rural areas and agriculture:
the changes of the number of rural inhabitants; the decrease of the agricultural farming land areas;
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transformation of economic structures. These processes occur unevenly in separate regions of our
country.

2. In Lithuania the land designated for agricultural purposes covers more than 60 percent of the
country’s territory, therefore it is very important to preserve and improve agricultural farming land
areas in suitable territories.

3. When analysing the change of the farming lands situated in the Middle Lithuania we have noticed
the uneven decrease of agricultural farming land areas and the increase of forest areas as well as the
decrease of the areas of other lands.

4. Productivity point of agricultural farming lands, sensitivity of soils to erosion processes and
favourable conditions for the development of large farms and agricultural farming land areas from the
general zone area — these are the factors having not much impact on the changing processes of farming
lands. Land users, human migration processes in rural areas, the origin of abandoned, uncultivated
land areas and economic factors have the largest impact on the change of farming lands at present.

5. 7 territories of agro-economic zoning are singled out in the country’s territory. They are unequally
suitable for agricultural activity. The Middle Lithuanian agro-economic zone has the best land use
indices. Agricultural activity should be developed in this zone.

6. State support measures should be more differentiated according to the country’s regions and
localities in order to equalize incomes falling on squire unit for the subjects of agricultural activity.

7. In order to regulate rural development processes, the following measures are necessary: territorial
planning documents, economic principle specific support and the improvement of normative legal acts
regulating land use and territory management.
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Resrome
BUPITMHUS ATKOLSIBUUEHE, JAMBA I'YAPUTEHE, BUJIMA CYJIOHEHE.
XO035¥CTB B CPEJHEN YACTH JINTBBI

AJIM3 UIBMEHEHUMI TEPPUTOPUI

Coyuanvhvle, IKOHOMUYECKUE U IKOIOSUYECKUE NPOYECCbl ONPedenuni COCMAs, UCNONb308AHUE U USMEHEHUS 3eMeNbHbIX Yeooutl JIumebi.
Cywecmeennvle usMeHeHUsl 3eMEIbHbIX Y20OUll NPOU30UWLIL NPU PACUUPEHUY NIOWAOEN Jlecd, KOMOPbIIl eCNeCmEeHHbIM 06pa30M 6bIpOC Ha
3abpoutenHbIX U Heobpabamuvleaemvix 3emasnx u 6onomax. OyYeHka UMEHeHUll 3eMeTbHBIX Y20OUll OCTOICHACMCS HeCOBNAOeHUEM OAHHbIX
yuema semau. HMueenmapusayus 3emiu - 00CMAmMOYHO OOPOLOCMOsyAs paboma, NOIMOMY HPAGUTLHBIL 8blO0P NOOX00sUWe20 Memood
603MOIICEH MOTLKO C YUEMOM PAGOYUX U 6PEMEHHBIX 3ampam, 06beKMUGHOCHU YCMAHOBIEHHBIX OAHHBIX U 603MOJICHOCU NEPUOOUYECKO20
ux 0OHOBNIeHUS.

Teppumopusi Jlumoeckoii PecnyOnuku 8 cuiy NpupooHbiX U 2eocpaguyeckux 0cobeHHocmell HeOOHOPOOHA, Kpome Mmo20 Onu4aemcs
UCTMOPUYECKU PA3TUYHBIM IKOHOMUYECKUM U COYUATbHBIM pa3eumuem omoenbHvlx pecuonos. Ha obuem nnane Jlumosckoi Pecny6nuku
sbloenenvl 7 30H  cenbckoxossticmeentou  cneyuamusayuu. OOveMbl npou3eoocmea  pacmeHuesoocmed, IHCUBOMHOB0OCMEA U
COOMBEMCMBEHHO YPOBeHb 00X0008, A MAKICE KAYeCMBO JICUZHU 8 PA3IUYHBIX PESUOHAX CYWeCmeeHHo pazaudaromca. [na ananusa
BbIOPAHBI  MEPPUMOPUL UWIECTU PATIOHHBIX CAMOYRPAGIeHUll u3 azpoxossiucmeennol 30nvl Cpeoneil Jlumevl, komopas naubonee npueoona
0n1s1 cenbekoxossticmeentou oesmenvocmuy. OCHOBHVIMU PaKmMopamu, onpedeTugUIUMY CebCKOXO3SUCMEEHHYIO 0esiMeTbHOCHb, SGUIUCH
BbICOKULL 6ANI NPOU3BOOUMENLHOCHIU  CENbCKOXO3ANUCMEEHHBIX Y200ull, OMCYMCcmeue sAPKO BbIPANCEHHO20 Npoyeccd 3SPo3ull NOYEGbI,
bnazonpusimuvle ycno6usi 0151 (POPMUPOBAHUsL KPYNHBIX XO3SICMG U GbICOKULL NPOYEHM 00U CeNbCKOXO3SUCMBEHHbIX Y2o0ull om obujeil
nIoWaou meppumopuu.

Llenv uccredoganus — npoaHaIU3UpOBAMb HA OCHOBE CMAMUCMUYECKUX OAHMbIX UBMEHEHUsl 3eMEeNbHbIX Y2oOull HA Mmeppumopuu
azpoxossticmeennozo sonuposarus Cpeoneil Jlumevt 6 2001-2010 22. u npedycmompento mepol, cnocobcmeayouue bonee payuoHaIbHOMY

UCNONL30BAHUIO 3EMIU.

Hosusna npodenantou uccaedo8amenbckoll pabomsl coCMoun 6 moMm, Ymo npoaHanu3upo8anbl USMEHeHUs CelbCKOXO03AUCTBEHHBIX Y200ull
azpoxossaticmeennou 30Hbl Cpeoneil JIumevl, Komopsle Npou3oULIU 3a NOCleOHUe 0essimy Jlem. Bvibpannas memvl akmyanvHa, maxk Kaxk
OaHHble 00 UCHONb308AHUU 3eMIU HEOOXO0UMbL NPU NOO20MOBKe CMpame2uu pasgumusi Cmpausl, 4moosl HaMemums mepvl N0OOep HCKu,
ocywjecmeums nIAHUPOBAHUe meppumopuil, a 01s pepmepos — gvlbpams Hauboee IPGexmusnuvitl cnocod UCNOTL306aHUA 3eMau. [JanHble
cmamucmuxu 2001-2010 2e. ompadscaiom obwy0 meHOeHYUuro yeeauyeHus J1eCHblX MACCUgo8 U YMeHblUeHUs NIoWaoell HeucnoIb3yemblx
semens.  [IposedenHbill cmamucmuyeckuti anaiu3s OAHHLIX UCCIeOYeMblX PAllOHO8 NOKA3A, YMO COKPAUjeHUe CelbCKOXO3AUCMBEHHbIX
YeoOuti npoucxooum HepagHOMEPHO, d YeenudeHue  JIeCHbIX naowaleil uodem 3a cuem ymeHbuleHus Opyeux 3emens. Dakmopui
azpoxossticmeennoll 30Hbl Cpeonetl Jlumevl Ha SmMu USMEHEHUs 8 SHAYUMENbHOU CIeneHU He GIUSION.

Bo usbescanue ompuyamenbHuix U3MeHeHUll CelbCKOX03AUCMEEHHBIX Y200Ull He0OX00UMO HAMeMmUms Mepbl, CHOCOOCMBYIouUe 0CMAHOBKe

COKpAWeHUsl CenbCKo20 HACEeNeHUs U YMmpamvl mpaouyuoHHo20 cnocoba xossicmeosanus. B nepsyio ouepeov obwuii naan azpaphoi
NOMUMUKU CIPAHbL UMEET Yellb CONACO8ANUsL 8eOYWUX OMpPAciell NPOU3800CMEa XO35UCME ¢ Hauboee coomeemcmeyiowell npUpoOHbIM
VCNOBUAM CREYUAnU3ayuell azpaphoil 0essmeibHoCmu. 3aKOHbl, pecyiupyioujie 3eMelbHble OMHOUEHUS], NPSIMO Ul KOCBEHHO COOMHOCIMCSL
€ MHOICECTBOM T0PUOUUECKUX AKMOB, HA OCHOBE KOMOPLIX NAAHUPYEMCs UCHOAb306aHUEe MEPPUMOPUL, OCYIECMEIAEeMC s 3eMeTbHAs UM
JIeCHasi 0esimenbHOCMb, CIPOUMENIbCME0, IKCNIYAmupyiomes Heopa 3emau. B yensax obecneuenuss cOAIaHCUPOBAHHO20 pa3eumus cend
YenecoodpazHo  pe2ynuposamv  dMom HPOYecc, NOO02OMAGIUBAs U GONIOWAsT OOKVMEHMbL  MEPPUMOPUATIBHO20 — NAAHUPOBAHUS,
oughpepenyuposano npumensia mepvl 20cyoapCmeeHHol noO0ePICKU, a MAKICe COBEPUIEHCEYs. NPABOGble AKMblL, pe2laMeHmupylouue
ucnoav3oeanue u oaazoycmpoiicmeo zemau. Koncoruoayus zemau mosicem 6vims eOUHCMBEHHLIM UHCTPYMEHNOM, CHOCOOHBIM GONIOMUNMb
npoexkmul 6 cenvckoll mecmuocmu. Cpeocmea I[Ipoepammel no pasgumuio aumosckozo ceaa 6 2007-2013 22. 00ndcHbI CMUMYIUPOBAMD
UHMENHCUBHOE UCNOTL30GAHUE 3eMU, NpugedeHue 6 NOpPSOOK MeTUOPAMUBHOU CUCEMbl U Yeeaudenue OeKiapupyemvix niowaoet
CeNbCKOXO3AUCTNBEHHBIX Y20OUlL.

Kniouesvie cnosa: azpapnoe 30nuposanue, ceibCKOXO3AUCMEEHHbIE Y200bs, PA3GUMUe Celd, bIMEPHAMUGHAsS OesimeIbHOCb, CelbCKoe
X0351CmB0.
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REAL PROPERTY MARKET DATA FOR CADASTRAL ASSESSMENT
IN LATVIA

Vivita Baumane
Latvia University of Agriculture

Abstract

Cadastral valuation needs of real property market data accumulated in the State Land Service real property
market information system. Therefore, the study examined data sources and presents proposals for the exchange
of information.

The study analyzed cadastral assessment needs of leading indicators. Assess the price level calculation.
Analyzed building land and agricultural land price trends.

The main conclusion of the study is that the cadastral assessment quality real property market data can be
obtained by promoting the exchange of data and normative documents.

Key words: real property, cadastral assessment, market data.

Introduction
The law "On Land Reform in the cities of Latvia Republic" actually gave the first impetus to the land,
and real property market components, including development. But the “Law on Land Privatization in
Rural Regions "became the basis for economic relations between the change of agricultural land
market and real property market development component and active operation is a sign of national
economic growth (Baumane, 2009), through its contribution to agriculture-related development of
economic sectors.
The real property market situation is directly related to financial and economic situation in the country.
Consequently, the real property market has an important role in the cadastral assessment.
The State Land Service shall register and analyse the prices of the real property market and lease
payments and determine the price level for real property (Noteikumi par kadastra informdcijas...,
2009). In order to accumulate and process information regarding the real estate transactions, the
Cadastre Information System shall maintain a database of the real property market.
The study hypothesis is, that the cadastral value of the calculation of the determining role in the
current data of real property market.
Consequently, the study aims is to evaluate the significance of the real property market data and their
acquisition opportunities. The study addressed the following objectives:

o toexplore real property opportunities for data acquisition;

e analysis of building land and agricultural land prices;

¢ to evaluate the price-level changes and its significance;

e Provide conclusions and recommendations.
Scientific literature, laws, the data of State Land Service and Central Statistic Base are used in this
research.
Monographic method, analysis method, statistics analysis method is used in the particular research.

Discussions and results
Cadastral valuation needs of real property market data accumulated in the State Land service Real
property market information system. Data are stored in Excel tables in administrative areas, grouping
transactions 4 modes: land and construction, construction, land, apartments.
The Real property market information system for each of the underlying transactions is entered into
the details of (Baumane, 2010):

e nature of transaction - whether it be a purchase or gift, or lease, or other type of transaction;

e the date;

e the value of influencing factors - or made arrangements surrounding amenities, or have

convenient access to the possibility of property, etc.;

e transaction amount - the amount of the transaction is a contract;

¢ method of payment - or is paid in one installment or more;

e property address;
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area;
cadastral number;
objectives of real property;

o cetc.
Cadastral assessment purposes the most important indicators is the property type, location, area, and
the amount of the transaction, but fully all of the data referred to are not accepted. Here stand a
number of cases. One problem is that making a deal, the buyer and seller mutually agreed purchase -
sale agreement states the amount that is lower than the actual amount of the transaction, for example,
100LVL, 10 LVL or at a close range to the cadastral value. The reason is the avoidance of the real
state fee charges, which account for 2% of the greater amount compared to the cadastral value of the
property to the amount indicated in the purchase - the sales contract, in most cases transactions are at a
price at a close range to market value.
By contrast, when the purchase - the sales contract the true amount, for which there is a transaction,
information from Land book of the SLS Real property market data base may come too late and the
market price of the asset rise or fall is not used.
The reason the situation above is that the Latvia no normative act, which does not regulate, where such
expropriation case is the Land book. One approach to the real property market the system to reach a
real transaction amount is based on the neighboring Lithuania and Estonia, the experience with local
fix deal before a notary, notaries and information to submit a Real property market information
system.
Another of the most common cases in which the Real property market information system records
cannot be used, is the land and construction or land property is sold share, the reason is to speed up the
progress of the transaction and thus bypassing, or municipal government to use pre-emption rights.
Dividing the land, for example, 1/ 3 and 2 / 3 of often, the transaction amount will be divided into two
equal parts, but analysis of these values for each transaction separately, shows a different price per
1m2 property.

Real Property
Company
Real property
market data
for cadastral
assessment

Information
Systems of Real
property Market

Real property
deals

Source: made by author
Figurel. Existing and prospective sources of real property market data for purposes of cadastral
assessment

In order to avoid the presence of such data in the database, it is necessary to improve legislation on
deals.

The current situation, where there is less activity in the property market, reduce the number of
transactions, certain administrative territories the value areas in the event of the year less than 5
transactions, or sometimes none at the Land book data. One way to obtain the missing data is to collect
bids, adjusting the market situation. Another objective data sources, should be an exchange of
information with real property companies (Drazdovska, 2003), engaged in business brokerage and
valuation of the individual, principally market value.

Cadastral assessment would get a quality real property market data normative document, as well as
promoting the exchange of data (Fig.1) in addition to the Real property market information system
with high-quality data not only from the Land book, but also from real property companies, notaries,
as well as the information on business offers.

To use the real property market data accumulated in the Real property market information system,
cadastral assessment purposes should be data evaluation, selection and analysis. Initially, it is
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important to assess the number of transactions during the period analyzed, as well as the number of
transactions compared with previous periods.

After the Real property market information to data from 2007 to 2010, obtained from the Land book,
can be observed that the first six months of 2007 the number of transactions per month was within the
range from 4000 to 5500, but the subsequent period there is a tendency to decrease the number of
transaction in the winter months, so one could argue that some number of months the number of
transactions affected by seasonality. However, the transaction tends to decrease the number of remains
in 2008 and 2009. July 2010 the Real property market information system is only 1633 transactions
with a number relative to July 2007 has decreased by more than 3%. So it can be difficult to market
data analysis in a municipality.
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Fig.2. Change of average price of building land

Used for sampling data that reflects the market situation in the country, dropping the true price data to
advance the case considered. Such data for the selection of easy to use SPSS box diagrams (Allan,
Gale, 1999).

To evaluate the real property market situation in the administrative territory, to find the overall picture
of the real property market trends in Latvia as a whole. In assessing these trends for building land and
rural land prices are used CSB and SLS data.

Describing the changes in building land of the polynomial equation, the period from 2004 to 2010
period (Fig.2.) show similar sharp rise and the fall, forming a close relationship, which is equal to
0.86.

Describing the changes in rural land of the polynomial equation, the period from 2004 to 2010 period
(Fig.3.) show similar sharp rise and the fall, forming a close relationship, which is equal to 0.75.
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Fig.3. Change of average price of rural land

To determine the average price in the reference period for the base period, can be used Laspeyre price
index. Laspeyre price index is the weighted average change in prices of each type of goods, where the
weights are their respective values. Real property prices are used as weights in the base year.
Mathematically Laspeyre price index can be expressed as follows:

npili iqi SN
Pm_géUWJ_;m%_zm%
01 -

Seigl Yplg, 2 Pe%
i=1 i=1l

were
POLla - Laspeyre price index;
p, - the average price during the reporting period,;
P, - the average price in the base year;

g, - the number of transactions in the base year;
i — each property type identifier.

Define Laspeyre price index so we can review and calculate the base period, the average price ratio,
multiplied by the base period for each type of trade transaction number of the base period total number
of transactions (Hilbers, Lei, Zacho, 2001).
Price levels using real property transactions of comparable data, first broken down by:

e purpose of real property;

e transaction object composition;

¢ the type of transaction.
Calculation the transaction data in a selected area selected for their value in influencing, physical

characteristics:
e deals with the ground data selection, the use of real property group in a certain area of the

target range;
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dealing in land and construction data are grouped according to certain physical characteristics
of objects;

if a particular territory, analyzing business data is found in other areas range within which land
transactions are comparable, and other land and buildings of comparable a group of physical
parameters, then this should be used - given in the particular area of the amplitude and the
land and building group-specific physical parameters, the analysis results on the ground.
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Figure 4. Real property price level (the base year to 2008)

Calculation of price level of 2009 and 2010, as the base year is use 2008 (Fig. 4.). Observations lows
and highs until 2009 August, but the rest period, only lows. Observation, that the final period the price
index shows a higher stability. Regression graphic for this change process is described as regular with
a very compact coherence 0.96.

Consequently, it can be concluded that real property prices in the market are stabilization, as reflected
in the last six months of 2010.

Conclusions and proposals

1. Cadastral valuation process is required for the realization of good quality and sufficient
amount of real property market data.

2. Price is the real property market indicator data, and the changes significantly affect the
cadastral value.

3. Cadastral assessment would get quality real property market data normative documents, as
well as promoting the exchange of data.
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Summary (in Russian) )

BAYMAHE B. IAHHBIE PBIHKA HE/[BHKUMOCTH JI/IA KATIACTPOBOU OLJEHKH B JIATBHH

Yr005I OTPCACIIUTh KaJaaCTpoBasd OLCHKY HeO6XOZ{I/IMLI JAaHHBIC PpbIHKAa HCEIABMXXMMOCTHU, HAKOIUICHHBLIC B
HH(bOpMaLIPIOHHOfI CUCTEME O PbIHKC HCIABUKHUMOCTH. HOBTOMy B UCCJICAOBAHUEC N3YYCHBI HCTOUHUKUN JAaHHBIX U
MPCACTABJICHBI MPCAJIOKECHUS 10 06MeHy PIH(l)OpMaHPIﬁ.
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CONTENT AND APPLICATION POSSIBILITIES OF EVALUATION
METHODS IN REAL PROPERTY CADASTRAL ASSESSMENT IN
LATVIA

Vivita Baumane
Latvia University of Agriculture

Abstract

Regulations require that real property cadastral assessment should be used internationally recognized real
property evaluation methods - the method of comparison, cost method and income capitalization method. The
study assessed content and nature of evaluation methods. The studied, which the evaluation methods today are
likely to use in the cadastral assessment and which depends on the database of stored information. The main
conclusion of the study is that the cadastral assessment using as many methods possible to obtain a more
objective cadastral value.

Key words: real property, cadastral assessment, evaluations methods.

Introduction
Real property ownership performance assessment is a comprehensive objective findings, expressed in
monetary terms, as far as possible reflect the ownership situation of economic, technical, legal and
social point of view (Tapacesuu, 1995; Tonman, 2002). Cadastral value of the common cadastral
assessment principles specified date according to cadastral data by the cadastral value of the object in
terms of money. Cadastral value excludes the value of forestry plantations (Nekustama ipasuma
valsts..., 2005). Cadastral value of the base - the cadastral value of the calculation of the required value
of the characteristic set of data - the basic value and weightings based on the real property market data
analysis, determined cadastral value of the object group in terms of a relatively homogeneous area -
zone. Cadastral value of the base the design of the country recognized real property assessment
standard method of valuation - business methods of comparison, income capitalization method and
cost method. Information about the real property market transactions, use at least the last two years
(Baumane, 2009). Each of these methods has its own specific approach to their own values and
criteria, so that each of these methods reflects the value of the property rather one-sided. Therefore, in
order to obtain the most probable value of the property in a particular case is a desirable property
evaluation by various methods. Comparing the results of each method and analysis of the reliability of
the results and impact on the final value will probably get fairly accurate results.
The study hypothesis is real property valuation methods research ensure better use of the cadastral
valuation.
Consequently, the study aims explore evaluation methods and their applications in the cadastral
evaluation. The study addressed the following objectives:
 explore evaluation methods and their contents;
« assess the valuation methods application process pert survey analysis;
+ to investigate valuation methods, applications in the cadastral valuation;
 provide conclusions and recommendations.

Scientific literature, laws, the data of State Land Service are used in this research.
Monographic method, analysis method, descriptive statistics analysis method is used in the particular
research.

Discusions and results

For all these evaluation methods are based on the comparison principle, differing only in a comparable
size. Joint is also the message that anyone that used for evaluating the size must be justified in any
area at that time and in the economic situation. The evaluator shall analyze their professionalism
within its possession to the property characteristics of the situation in the market and draw conclusions
(Baltruma, Freibergs, 1996). The result - the larger and more comprehensive analysis is carried out,
the more accurate conclusion is derived.
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Comparison of methods for the fundamental principle - a prudent buyer of real estate will pay no more

than about the quality and efficiency in terms of similar property. This method, also called the market

data method, a similar, recently sold the real estate analysis and comparison with the rated object

Approach consists of four phases (Fig. 1.):

¢ close the region's real property market research to find a suitable reference sites - they have
recently taken place with property transactions, which is equivalent to the maximum and position,
both applications and technical conditions and terms of volume;

[3TAGE
MMarket research for the selection of
appropriate comparable properties

m— I 3TAGE

Choice of comparable basic units

J L

Petformance comparison analysiz of ]

reference object and estimated object

R Il 3TAGE
Ifain characteristics adjustment of
impract of reference object and
estithated object
——— IV STAGE

Caleulation of propetty walue ]

Source: scheme created by the author

Figurel. Method of comparison

¢ comparison and analysis of the basic choice, the basic choice depends on the type of property, the
purposes and the information available, such as:
= ownership (shared ownership or disordered is lowering the value of factor),
= building or the total usable area,
= number of rooms in the apartment,
= conditions of sale (urgent sale, business partner relationship, a particular buyer's interest in
unusual financial circumstances, etc..)
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= location
= technical condition of the property,
= the use of options (choice of reference objects, whether, after the acquisition does not alter the
intended use)
= economic characteristics (the basic unit used to compare revenue generating facilities);
= value components that are not related to real property (such as hotels, restaurants, shops -
facilities, equipment, furniture, etc.);
¢ rated object and the reference property values of key factors influencing the determination and the
effects of the adjustment to reflect what would be the comparable price of the property, where the
basic units of each comparison would be closer, corecting assessed property.
In practice, this method is related to many conditions and the comparison of export difficulties. First of
all - no two the same property, each is somehow unique, even those adjacent properties are located
each on their own property, each with their own characteristic parameters and quality. Second - very
important factors of this method is time and the real estate market trends. Third - this methods the use
of market information affects the existence and availability. This method is applicable only in the asset
markets.
The main problems in the methods use a sales data collection and processing.
The estimators are able to subscribe to SLS real property market data for information or access the
Land Register, however, is a known fact that most of the transaction specified in the purchase amount
is not true. Using the information offered on the market, but not yet sold properties may not always
lead to actual results. Still as possible sources of information include the information of real property
firms or private contacts.
Cost method of application of the fundamental principle of real estate valuation is that a prudent buyer
of real property will pay no more than he paid for comparable property in a new erection. Usually cost
method is used in the following cases (Gloudeman , 1999; Bagdonavicius, Deveikis, 2005):
= to evaluate a new, recently built property value, in this case, the depreciation provided for
errors in the smallest possible;
= to evaluate the special use properties, which are not normally buy or rent (such as schools,
hospitals, train stations or churches) and are created for public purposes, not retention, so it
is not possible to use the comparison of revenue and methods. in this case, the cost method is
the only way to determine the value of the property;
= for comparison with other methods the results obtained, for example, the relatively high cost
methods result might suggest that the market has little competition and future market prices;
= assessing the property markets are inactive, ie, where it is sold very rare and unique objects
or in economic activity during periods when the number of sales has fallen sharply;
= to identify the property best and most effective use of - for example, to determine what type
of building would give the most profit on a particular piece of land or a small rental house
where the rent-recourse construction costs, or skyscraper, which would lead to large losses
not to lease space;
= to assess the property tax and insurance purposes,the cost method provides a separate
assessment of both the land and its improvements, which are important in insurance. In some
cases, by setting building depreciation, this method is useful in improving the company's
balance sheet.
Cost method of calculation time, included the following activities (Fig.2.):
= is calculated on the property market value, assuming it is free of any improvements that may
be used in accordance with the best and most effective use;
= calculated for land improvement repair or replacement costs;
= estimated physical wear and tear, functional obsolescence, or external factors caused by
depreciation;
= of improvement or replacement costs to be deducted the total depreciation (which consists of
physical depreciation, functional obsolescence and economic (external) depreciation) will
provide a plot of land improvements remaining substitution value;
= acquired at replacement value is added to the value of the land, thereby obtaining a value of
the property.
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Source: scheme created by the author
Figure 2. Cost method

This method is used rarely, because usually the customers are not interested in building the total
construction costs, but functionally equivalent to the building construction costs in order to decide
which is better - offer to purchase property or build a new one.
Since the principal value of real property leader for the utility of this property, the cost calculation
method is almost always down replacement value - land and building performance in terms of
equivalent amount value of construction. Costs resulting from the direct and indirect costs as well as
from the developer's profit.
Direct costs are directly related to the improvement and increase the value of: construction (design and
permits), construction materials, labor costs, equipment and tool costs, security system expenses,
material storage costs, energy costs (electricity, transport).
Indirect costs consist of: research and planning costs, valuation, consulting, accounting and tax
expenditures, cash resources, expenditures (loans), insurance expenses, marketing expenses,
administration expenses, property registration costs. In determining the facility construction costs,
reflect only the expenses that are useful and thanks to which the rated property serves the best and
most effective use. Calculated on the basic unit is generally assumed cost of building floor area of 1
square meter or 1 cubic meter of volume.

Today in Latvia is a relatively wide range of construction costs, which are mainly determined
by the location of the object - for example, in Riga workers are substantially more expensive than the
Latvian countryside.
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To determine whether the facility construction costs are used variety of methods. One unit of
comparison is comparing, by volume or area at object cost. For best results, choose a comparison of
recently built a similar application sites for which construction costs are reliably informed.
Establishing the unit construction costs, the evaluators can analyze the construction of catalogs, price
lists or business information collected.

| FPotentisl gross income caleulation IETAGE
'q_‘_‘_‘_ _._'_'? .
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revermae net of any possible damages

A
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| Met income caleulation ]
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transformation
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Caleulation of property walue

Direct Digeounited of
capitalization totey flow

Source: scheme created by the author
Figure3. Income capitalization method

In this case, it is important to know whether the price includes the construction companies for
profit. Although this method is apparently simple, the difficulties caused by adjustment costs and, in
the use of type, size and quality of identical objects can be different from the rated facility with a
different roof design, wall thickness or irregular perimeter. These differences can significantly affect
the per-unit costs. All in all, it can be concluded that the cost method of application includes 5 stages
(Fig.2). Cost method can be used in property valuation, which consists of land and buildings, but is not
used for residential property valuation.

The revenue method is based on the assumption that any value of the property can be expressed
as from the property acquired for the future benefit of the present value (Fig. 3) (@puoman, Opoyeii,
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1997). These benefits are understood in the right to all income from the property management at the
time, as well as the income from that property. Essence of the method is associated with a commercial
interest, which makes real property investments are made. This interest may be a desire to protect their
excess money from the depreciation over time, and profit from property. Revenues from real property
are characterized by the possibility of renting a property and making profit from rental income. It is
therefore important to distinguish between rental incomes from the income of the economic activity in
the property. However, there are such specific property types, whose rents are dependent on the
business in some locations, as well as the specific technical solution has already determined the best
and most effective uses. Often, to begin the cost analysis should first be entered into a lease agreement
analysis, in calculating the market value taken into account only those costs incurred by the owner of
the money you receive for your property rental.

Real-lease agreement, evidence also shows that the sharing of costs between the lessor and
lessee are different. For example, a lease agreement can be concluded on the condition that the
proprietor pays for utilities, with appropriate higher rents. Very often, to lease agreements, which
provide that the tenant bears all the property management expenses.

Direct capitalization method is used when assessing the property, which provides a stable
revenue stream constant over time. With this method, net income is divided by a capitalization rate
using the formula (Baumane, 2010):

py - NOI
RO

PV -rated current value of property;
NOI - the annual net income;
R, - overall capitalization rate.

More valuable the property, the longer the recovery time of capital and vice versa. So - more
income-producing property capitalization rate will be lower - the property will be more expensive, but
worse, or less profitable for the property capitalization rate will be higher and thus the lower value
(Yepémywrun, Kononomoscxuit, Maprosa,1962).

This is related to the weaker prospects for necessary property ready for market, a higher risk for
the profit-making and increased spending on property maintenance and management.

Land capitalization rate is lower than the capitalization rate construction, because land is not
expected to wear and a land transaction is targeted for a longer payback period. However, remember
that built up the land and buildings are common property and the land participating in income-making
process.

Net income, depending on forest type are based on information prepared by the Central
Statistical Bureau, in cooperation with the Ministry of Agriculture: a round timber in the average
prices in lats per cubic meter of the tree species and timber assortments, the average development cost
felling, the forest restoration and maintenance expenses, management expenses. Of the forest land
quality, grouping according to forest site types of land values are fixed at the average of the quality
group forest land value.

In assessing the valuation methods, content, it can be concluded that the screening methods in
the real property depends on the type, and also from the available data.
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Models of cadastral assessment
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Figure 4. Evaluation methods of cadastral valuation models

On the basis of the laws, evaluation methods should be applied in the cadastral assessment

models (Fig.4). The study showed that the comparison method is used in all cadastral assessment
models. Income capitalization method is applied only to agricultural land evaluation model. By
contrast, the cost method for lack of data is not used. It is therefore necessary to carry out research on
evaluation methods of application development, including both the data obtained, their accumulation.

Conclusions and proposals

1. Comparison method is related to many conditions and comparison of selection problems and
the sales data collection and processing.

2. Cost method of putting them into use objective data on construction costs and depreciation.

3. To apply the cadastral income capitalization valuation method, you need to accumulate,
mainly for the rental data.
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Summary (in Russian)
BAYMAHE B. COJEP)KAHHUE U IPUMEHEHHE METO/IOB OIIEHKH B KAJIACTPOBOM OLEHKEHE IBUKAMOCTH
B JIATBUHA

IIpaBuna TpeOyroT, YTOOBI ONpenenuTh KaZacTPOBOIO OIECHKY CJIEIyeT HCIIONb30BaTh MEKIYHApOIHO
IPU3HAaHHBIE METOABI OLUECHKHW HEABMXUMOCTH - METOJ CPaBHCHMA, BanaTHBIﬁ METOA U METOA KalluTaJIn3alnun
noxona. MccnenoBanue OLEHMBAJIO COIACPKAHUE M XapaKTep METONOB OLEHKH. M3ydeHbl METOAbl OLEHKH,
KOTOPBIE BO3MOXHO IIPUMEHUTH UISA HUCIIOJIB30BaHUS B KaﬂaCTPOBOﬁ OLECHKE W KOTOpas 3aBUCUT OT HAHHBIX B
H(bOpMaHHOHHOﬁ CUCTEME KadacTpa. OcHOBHOM BBIBOJ HMCCJICAOBAHUA SABJIACTCA TO, YTO B OHNPEACICHUC
Ka)IaCTpOBOﬁ OIICHKHN HCIIOJb3Yys IO BO3MOXKXHOCTH BCEX METOHOB, IMO3BOJISICT MNOJYYUTH Oonee 06’LCKTI/IBHyIO
KagacTpOBOKO CTOUMOCTD.
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DIDACTIC MODEL FOR THE STUDIES OF GEODESY

Inese Bimane
Latvia University of Agriculture,

Abstract:

The article deals with a brief overview of history of didactic models, the most popular models in Germany and
in Latvia, principles and structure of didactic model for studies of geodesy. The didactic models are very
different and each of them is based on definite concepts and theories. American, English, German, Russian and
local didactic theories are popular in Latvia. A didactic model is a tool for realization of the aims of a teacher or
a university reader. In the article, the main parts of the didactic model for geodesy studies are shown
schematically: studies methods, aims, tasks and learning settings of the geodesy studies course etc. A reader and
a student are conditionally in the centre of the model; forming of professional competence occurs as the result of
their constructive cooperation — the studying. The didactic model for geodesy studies is based on cognition and
constructivism ideas on processes of teaching and learning. The model includes also assessment of the
knowledge and self-assessment of the students on their acquired skills and competences. The studies of geodesy
are performed in different settings — in the university setting and in the setting outside the university. The
university setting is auditoria and laboratories; the setting outside the university is the Internet setting, city
setting, land surveying firms and other specialty related enterprises and departments. Studies results and their
necessary competences are assessed according to the descriptions of the Level 6 knowledge, skills and
competences of the European Qualifications Framework (EQF). Survey of the students of Land Management
specialty confirms efficiency of the developed and approved didactic model.

Key words: studies of geodesy, didactic model, the learning settings, the methods of the studies, competence
forming

Introduction

The current situation in the world and also in Latvia requires providing quality of the education in the
quickly changing circumstances. Corresponding didactic models have to be selected to achieve it.
Professor I. Zogla (2001b) points out that at the university it means not to teach but let study. Learning
is not just acquisition of notions and theories, but also social skills and values, as well as forming of
the attitude etc. New ideas are introduced continuously, attractive methods are being offered; but
Professor I. Zogla (2001c) stresses that Eastern and Western pedagogical ideas are based on different
conceptual approaches that sometimes are differing even within the same state. Didactic model is
determined by the paradigm and its basic theory: theory of cognitive, emotional, moral, physical
development, socialization, personality theory etc. (Zogla, 2001d, 28).

Analyzing the basic differences of the study theories, the identification of the basic concept or
paradigm of the theory and the didactic models are one of the problems. In daily pace, a teacher or a
reader does not have time to identify theories, very much is determined by the quality of the studies
programmes, individual features of the pupils, micro setting of the school and the will of the teacher to
acknowledge tendencies. All this ensures existence of different didactic models even within a single
theory.

Now, there are American, British, German, Russian and local didactic theories applied in Latvia; they
all have different essence, although all teaching-learning and studies theories declare themselves
being people oriented (Zogla, (2001c, 4). The American theories are based on the philosophy of
pragmatism and their main idea is that cognition is individual but teacher finds the right way to teach.
The German, the Russian and the Latvian understanding of the studies theories is based on the
classical pedagogy where the guiding idea is joining of pupils and their teaching in groups. Also in the
Great Britain, alike the USA, the most popular teaching-learning theories are centered towards the
students and development of their individuality; interaction between student and teacher is also
emphasized.

The didactic model concretizes contents of the pedagogical notions and their interaction: learning,
teaching, aims, contents and methods of the studies, etc. To comply with modern university
professional education requirements, the didactic model has to provide acquisition of the necessary
knowledge and skills and the forming of the professional competence of the students. The model has
to be like a learning setting where students are studying independently and in groups, gaining
knowledge through cognition (observations, experiments, conversations, etc.), are following their
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success (performing self-evaluation, participating in the process of knowledge assessment). This kind
of model gives equal opportunities for students of different levels securing individual approach on
demand and forms studies links between setting of university and other learning settings outside the
university. The above features of the model can be related also to the developed didactic model for
geodesy that is analyzed in details in the article.

The aim of the research is to assess promotion of the Professional competence by the developed
didactic model for the studies of geodesy to the Land Surveying specialty students of the Latvia
University of Agriculture. To achieve the aim, tasks were set as follows: 1) to observe briefly the
history of the didactic models, 2) to develop the didactic model for the geodesy studies, 3) to
characterise it s elements, 4) to make conclusions on how the developed model benefits to the forming
of Professional competence by the results of the student survey based on self-assessment
questionnaire. Analysis of scientific pedagogical literature, pedagogical experiment and survey
(questioning) are used as the research methods.

At the Latvia University of Agriculture, the studies of the Land Surveying specialty are performed
within Land Management professional higher studies programme of the Faculty of Rural Engineering.
Within this programme, the study course “Geodesy” has 8 CP scope that compounds about 35% of the
amount of all the theoretical part of the geodesy subjects; it is followed by two weeks (2 CP) studies
training after the term II. It is approximately one third of the geodesy field subjects; therefore the
above study course is of great importance in forming of understanding because the subjects of the
following courses are based on it.

To clarify if and how the didactic model for the geodesy studies promotes forming of the Professional
competence of the Land Surveying specialty students, the survey was carried out by the questionnaire
by the author. There are 25 students questionned after completing their geodesy study practice. They
were required to reply to 21 questions regarding competence indicators and criteria. The selection for
replies was ,,yes”, ,,rather yes than no”, ,,rather no than yes” and ,,no”.

Results and Discussion

1. Theoretical aspects of the didactic models
A didactic model is understood as theoretical basis of the pedagogical process, including educating,
that helps to plan didactic activities of the school or university (Maslo, 2001,15). H. Gudjons (1998)
gives more extended explanation of a didactic model: a didactic model is a construction of scientific
theory of pedagogy that analyses and models generally, e. i., helps to plan didactic processes at a
school/a university and outside. A model claims comprehensive theoretical information on
preconditions, opportunities and limits of the pedagogical process including studies process.
Sometimes these models can be subordinated to a scientific theory (Gudjons, 1998, 255). As the
scientist Gudjons remarks (1998, 256), studies is too big process to explain it properly by a single
didactic model. The models can be based on a definite paradigm; also mid-paradigm models can be
formed. A model is like an intermediary between theory and practice (Zogla, 2001a). Features of a
modern didactic model result from the learning aim and tasks; the most important of them are as
follows: unity of teaching and learning, unity and comprehensiveness of didactic and education means,
solving of comprehensive didactic tasks.
Within the theoretical literature and practice, two types of the models can be observed:

1. The ones based on a mechanic conception, narrow technological, oriented towards detailed
knowledge and neat skills... in this sense, the models of detailed contents are especially
“comfortable” in mathematics.

2. The holistic ones, based on problem oriented, research, cooperative studies, the contents of
the studies is organized in large logical units... Already since the middle of the last century,
orientation towards the models of this group has been characteristic in Europe, although
some subjects are still considered to be practical and keep previous orientation (Zogla,
20014, 135-136).

The choice of the didactic model is one of the most important aspects of productive activity of a
pedagogue. J. Babanskis, selecting the didactic model, suggests following the main parameters which
involve different factors: studies principles, regularities, aims, tasks, learning abilities of the students,
peculiarities of external circumstances and abilities of the teachers. The choice of the model is being
carried out taking into consideration all the above structural elements (Babanskij, J. 1985).
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Looking back into the history of the didactic models forming, the basis for the first important model
was developed by Volfgang Klafki (Gudjons 1998, 257) basing on the principles of the critical
pedagogy. Nowadays it is well known as critically constructive didactic model. The theory of
critically constructive didactics by Klafki and the corresponding model are still important and comply
with modern scientific pedagogy stances even after the process of several decades (Gudjons, 1998).
V. Jank and H. Meyer (Jank, Meyer, 2002) mark that many didactic theories and models are developed
in Germany since the twenties of the last century. As the most important of them, the authors mention
as follows:

e Theoretical didactics of the contents of education (Bildungstheoretische Didaktik);

e Teaching-learning theoretical didactics (Lehr-Lerntheoretische Didaktik);

¢ the didactics oriented towards tasks/activities (Aufgabenorientierte-/ handlungsorientierte

Didaktik) un citas.

I. Maslo considering the situation in Latvia writes that, during recent.. years, development of the
didactic theories in Latvia, international cooperation and studies work experience at the schools give
opportunity to classify the didactic models: the cognitive, the pragmatic, the communicative, the task
oriented and the process oriented didactic models (Maslo, 2001, 15).
By the analyses of the scientific literature, the features of a modern didactic model can be concluded
as follows:

e unity of teaching and learning;
unity of didactic and education means;
comprehensiveness, solving of wide range didactic tasks;
individuality of the studies process;
methodological and organization flexibility.
It is impossible to adopt any didactic model in its original outfit; just the essential, dominant features
and integrity of other didactic models within them could be considered. Any model is more productive
at the culture of its origin and straight adoption is not desirable. A tutor has to select or develop the
didactic model corresponding the best to his/her concept on a productive didactic process and actual
opportunities; besides, the choice of the didactic model is determined by the dominant model of the
study programs and the aim of the university — if academic or professional study programmes are
carried out.

2.The structure and analysis of the didactic model for the geodesy studies

The didactic model for the studies of geodesy was developed (Fig. 1) basing on the experience of other
pedagogues-scientists and on the practice of the author of the article. The model represents the
approach that student, teacher and forming of professional competence are in the centre. The studies is
a process of constructive cooperation of a teacher and a student therefore there is a mutual link
between them. The studies results are one of the elements of professional competence forming. The
process of forming of professional competences in the field of geodesy is one of the most important
study results, therefore it is of important role within the didactic model. So the developed and proven
model can be considered as instrument promoting the forming of professional competences of the
further land surveying specialists. As far as the professional competence of the Land Management
specialty students is being formed since acquisition of Geodesy in the first studies year, the aim of the
developed didactic model is to succeed forming of the professional competence in the above sphere.

The studies of geodesy for the students of the Land Management of the LUA by the didactic model by
the author are being performed already since the study year 2008/2009. Development and correction
of the model took place during the study years 2008/2009 and 2009/2010 but, in the study year
2010/2011, the approving of the model was performed. Ideally, the didactic model for the geodesy
study course has to apply as follows. The didactic model is based on the cognition ideas of the study
process (activation and harmonization of perception, comprehension, memorization, understanding
and using of information). Within the study process, constructivism ideas are being applied — the
knowledge is built by the students and developed through their experience. So the basis of successful
learning is active participation of the students in the organizing of the study process and knowledge
building. Developing the didactic model for geodesy, the critically constructive didactic model by the
German pedagogue V. Klafki was taken as the basis. It says that teaching and learning is the
interaction process between a pedagogue and a student. The model is concretized and supplemented
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by the ideas of the scientists on learning of the exact subjects and the specifics of the study course
“Geodesy”.
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Fig. 1. The didactic model for the study course “Geodesy”.

The geodesy studies are performed within the university and also in the setting outside the university.
The forming of the professional competence for geodesy takes place both in the contact classes and
during study and professional trainings. The study practices in geodesy, in recent years, are organized
in the territories owned by the LUA and by the Jelgava municipality. Different learning settings are of
great importance in the study process: the Internet setting, municipalities, other specialty related
institutions and future employers — surveying firms, the State Land Service and others. The Internet
setting as an information source is essential to get ready for the tests and exams and to develop
research papers and diploma projects. During the professional practices (trainings), the students have
to cooperate with different specialists of municipalities and other establishments and institutions. As
far as the trainings take place at surveying firms or other surveying related enterprises, the students
meet their officials and managers, thus getting acquainted with their future work places.

The Figure 2 shows links among different learning settings and genetic learning principles because, as
mentioned above, the learning settings outside the university are of great importance in forming of
knowledge, skills and the professional competence.

In the didactic models for geodesy and other sciences, the contextual approach is of great importance
that is directly connected with different study settings. As Professor J. Bruner points out, it is
unprofitably to teach specific knowledge without appropriate context of this knowledge because
teaching apart of any context makes it difficult for students to incorporate the newly acquired
knowledge in the system of the previous knowledge and to see its practical importance (Bruner, 1960).
Therefore, study, professional and production practices at surveying firms and enterprises, as well as
the Internet in the study process are of great importance in the practical preparation of the students for
their specialty.
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Fig. 2. Genetic learning principles in the course of geodesy in various settings at LUA.

The results of the studies are determined by, firstly, aims and tasks of the geodesy study course that
are set in the geodesy study course programme:

1)  to get knowledge and practical skills in land surveying, making and using plans, maps

and profiles necessary for a land surveyor;

2)  togain the professional and social competences necessary for the job and cooperation.
Studies results and the needed competences are determined also by the European Qualifications
Framework — EQF (Noteikumi par Latvijas...., 2008). The 2" level higher professional education is
regulated by the Level 6 EQF with its descriptions of knowledge, skills and competences of the
graduates. The studies methods can be divided into teaching methods and learning methods. The
teaching methods are based on genitive learning principles, ideas of cognition and constructivism.
Record of the theory of the study course of geodesy and sequence of its laboratory works are chosen
according to principles of genetic learning and exemplarity. One of several reasons of this choice is
that it is too difficult to follow the sequence of the course book of the study course, especially at
laboratory works, because of the peculiarities of the class planning. The problem can be solved by the
selection of the most characteristic examples. Working with them in depth, students repeat the
previous knowledge and learn new skills and patterns. By the principle of exemplarity, the historical
relationship of geodesy to other sciences is established. At the University, lectures and laboratory
works are conducted in parallel during the study process and it makes it possible to use inductive and
deductive teaching and learning methods combined. Within the study of geodesy, the genetic learning
with inductive — deductive approach secures the most complete acquisition of knowledge and skills.
The groups of the students are forming as heterogeneous groups. Speaking about learning styles, the
study process has to be organized with the students of the corresponding specialty. To clarify the
situation within the field, at the beginning of the first year (during one of the first geodesy classes), the
students perform diagnostics of their learning style by Kolb tasks (Kolb, 1984). Thus, we get to know
belonging of each student to one of the four learning styles. Then the students are informed about their
learning style peculiarities. It is conducted by the reader, discussing the plusses and possible minuses
of the concrete situation. The teacher considers the results and plans both concrete tasks and the study
organization in general. It is desirable also for the reader to do the Kolb task of learning style
acknowledgement (Kolb, 1984) and determine his/her teaching/learning style. If it matches with the
majority of the students, it can remarkably relief both the teacher’s job and the students’ studies. But it
is compulsory for the reader to take into consideration also the other students, their requirements and
learning peculiarities. It means that the reader has to be very flexible and many-sided at studies tasks
and teaching methods. At the same time, the students also have to develop their cognitive style to
achieve maximum learning efficiency.

Teacher has to use all the available technical study means, surveying tools and other electrical, etc.
visual aids. Normally, the theoretical classes of geodesy are organized as lectures and laboratory
works; lectures compound about 25% of the total amount of the contact classes. Besides, the students
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need also time for the independent work to get ready for tests and exams and to do graphically
analytical tasks. The study practice (training) of geodesy takes place after the 1% study year and its
scope is 2 CP; it is training time conducted by the teacher. If it is necessary, the students training
group works longer period to perform all the training tasks in appropriate quality.

One of the aspects of the model is learning in groups because the personality features reveal working
together with others, as well. Several laboratory works and study practices (trainings) are organized
this way. The group work study form has its peculiarities and regularities that each reader should
know. One of the peculiarities is, for instance, the interaction of the group members that can be
positive or negative. The groups for the laboratory works and the study practices are organized by the
students themselves on their own choice and intuitively. Therefore, it is possible that students of
different learning styles will have to cooperate in these groups. In the group work and geodesy classes,
it has positive meaning because the qualitatively total information of problem and task solving appears
and several plans and levels are used in their solution.

Success at the studies of geodesy is closely related to the knowledge level of the students at the exact
subjects: mathematics, physics and geography. To assess the initial level of the students’ knowledge in
the above subjects at the beginning of the geodesy studies, the author had prepared a test of
mathematics, physics and geography tasks. The results of this test indicate the issues and tasks for
more attention in the study process. Mid-term evaluation at each semester is tests on theoretical issues
after acquisition of each theme. The tests can involve also analytical tasks related to the theme. The
final knowledge assessment is compound of two exams of theory after first and second semester. The
results both of the tests and the exams are evaluated by the common 10 balls scale.

Acquisition of the geodesy basics at the university is concluded with the study practice in the summer
after the first year. In the end of the study practice, the students group has test assessed with mark by
the 10 balls scale. The reader evaluates work of the students during the practice by the precision and
quality of the performance of the practical measurements, calculations and the graphical works.
During the test, debate is carried out on the work during the practice thus strengthening the
understanding of the students. In the assessment process, the students take part, as well.

3.Self-evaluation of the students of forming of their professional competence

After the study practice, the students perform self-evaluation by the questionnaire by the author.
Questions are set up regarding the forming of the professional competence in the specialty, factors
determining the choice of the profession, how their attitude towards the chosen specialty has changed
etc. and it is also required to assess the teaching methods of geodesy and propose their improvement.
Figure 3 shows the distribution in percentage of the students’ replies per one of the questions: Has the
acquisition of the study course Geodesy benefitted to your understanding on your carrier in the Land
Surveying specialty?
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Fig. 3. Distribution (in per cents) of replies by the students of the Land Surveying specialty to
the question on their carrier in the specialty.
The results reveal clearly (Fig. 4.) that, by the self-assessment of the students, the studies in geodesy
contributes to professional competence, because positive responses are received from 95% - students’
answers were "yes" and "rather yes than no " to the 12 questions that derive directly from the
competence indicators.
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Fig. 4. Distribution (in per cents) of responds of the students to the main indicators of the
competence forming.

After the acquisition of the Geodesy study course, the students are ready for further geodesy related
subjects in the second year and for the professional practice after the second year. The successfully
acquired geodesy basics during the first year are a stabile ground for further forming of
professional competence during the studies.

Conclusions and Suggestions

1.

By the scientific literature on the didactic theories and their corresponding didactic models, it
can be concluded that there is no common approach to this issue by different authors.
Different classifications of the didactic models exist. The German didactic theories and
models are the most popular in Europe.

The didactic model for the studies of geodesy is a mean for achieving possibly better studies
results that are precondition for acquiring the essential knowledge, skills and professional
competence for the Land Management specialists. The basic elements of the didactic model
for geodesy are as follows: setting of study aims and issues, analysis of the initial situation,
thematic structuring, using of different didactic means, self-evaluation, control of knowledge
and elements of the cognitive models — selection and organization of the study contents,
problem solving and experience of independent work.

The students survey of the study year 2009/2010 approves that the developed didactic model
for the geodesy studies promotes forming of the professional competence. Therefore the
author can recommend to use this model for the studies of geodesy and other exact subjects.
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Pesrome:

HNnece bumane. Jlunakrudeckas mojesib 00y4yeHHsl reoje3uu. B naHHOW cTaThbe KOPOTKO PaccMOTpeHa
ucropus 00pa3oBaHUsI JUIAKTHIECKUX MOJENEH, camMble Moy isipHble Mojenu B ['epmanuu u B JlaTBum, a Takxe
NPUHLMUIBI U CTPYKTypa 00pa3oBaHMs IUIAKTHYECKOH Mojaenu oOydeHusi reone3uu. JIunakTHieckue MOAEIH
ObIBalOT pa3Hble, W KaXIas M3 HHUX ONHMPAaeTCs Ha OINpENeNICHHYI0 KOHIENIMI0 M Teopuu. B JlatBum
pacpoCTpaHEHbl aMEPUKAHCKUE, aHTIMKHCKHAE, HEMELKHE, PYCCKHE M MECTHBIE IOUIAKTHYECKHE TeopHH. I3
EBpomnelickux cTpaH TeopHH IUIAKTHYECKHUX MoJeNell OONbIIe BCEro CHCTEMaTH3HpPOBaHH B [epmaHWU.
JunakTudeckass MOJENb OTpaXkaeT XOf ydeOHOTo IpoIecca B €ro AWHAMHUKE, MOATOMY MOJEIHPOBAaHHE H
MOJIETIb SIBIISTIOTCS HEOTHEMJIEMOH YacThIO IEAAarOTHYECKOr0 MHCTPYMEHTA JUIS JOCTHKEHHS yIEOHBIX LENCH.
OHM HCHONB3YIOTCSI KaK MHCTPYMEHT, C MOMOIIBI0 KOTOPOTO YYMTEIb MM mIpenonaBarens BY3A peammsyer
CBOM HJIEU U IieIH. B cTaThe cXeMaTHYECKH MOKa3aHbI INIABHBIE COCTABHBIC DJIEMEHTHI TUAAKTHYECKON MOJIEIN
Te0/Ie3UH: METOJIbl O0YUeHHMS, LIENIU U 337a41 y4eOHOro Kypca, yueOHbIe cpe/ibl U 1p. B 1ieHTpe Mojienu ycioBHO
HaxonuTcs npenoaasatens BY3A u cTyneHt, u B pe3yibrare UX KOHCTPYKTUBHOTO COTPYJHHMYECTBA, TO €CTh
yueOHOTro Mpoliecca NPOUCXOUT 00pa3zoBaHue NMPOPECcCCHOHATBHON KOMIIETEHTHOCTH.

JunakTuueckast MOJIeNb TE€OJIE3UH OMHPAETCS HA 3aKIIOYCHUSIX KOTHUTHBH3MA ¥ KOHCTPYKTHBU3MA 00 yueOHbBIX
mporeccax. Mogenb BKIIOYAeT OLEHKY 3HAHUM, TakKe CaMOOIICHKY CTYICHTOB O IPHOOPETEHHBIX HABBIKAX,
YMEHHAX U KOMIICTCHIUAX. M3ydeHHe reofe3suu MPOUCXOTUT B Pa3IHUYHBIX CpelJaxX: YHUBEPCUTETCKOM U
BHEYHHBEPCUTETCKOH. YHHBEPCHUTETCKAsI Cpeia — 3TO ayJUTOPHH U J1a00paTOpHH, a BHCYHUBEPCUTETCKAs Cpela
- MHTEGPHET, 3eMJEeMepHbIC (UPMBI, OPyrHe NPEANPUATHS U CIIyOBI, CBSI3aHHBIC HY)XHOW crenuduxoil. B
OTIpEZICTICHNN YYCOHBIX PE3YJIbTaTOB M HEOOXOAMMOW KOMIICTEHIIMM YYTEHBI COOTBETCTBYIOIIHE OIHMCaHMS
HAaBBIKOB, YMEHHMU M KOMIIETCHIUH corigacHo 6 ypoBHs Espomeiickoit cucrembr kBamudukamuii (ECK) -
European Qualifications Framework (EQF). IIpou3BenéHHblii ompoc CTYACHTOB IO CHEIHATLHOCTH
«3eMIIeyCcTpOUCTBOY OATBEPANT 3PPEKTUBHOCTH COCTABICHHON M allpOOMPOBAHHON TUIAKTHIECKOW MOJIEIH.
KaroueBble cioBa: oOydeHHe TeOJe3MH, AWJAKTHYECKas MOJETb, Cpelbl OOy4YEHHs, METOAbl OOy4eHWUs,
obpa3zoBaHNe KOMITETEHITHH.
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PRECISE LEVELING IN VIDZEME

Armands Celms, Maigonis Kronbergs, Vita Cintina
Latvia University of Agriculture

Abstract

The paper analyzes National leveling network measurement errors along the leveling lines in Vidzeme region,
forming the V, VI and VII polygon. Leveling along the lines performed in the time period from year 2001 to
year 2009. For accuracy characterizing of the leveling lines, are determined random standard deviation n,
systematic standard deviation ¢ and the station’s average elevation determination standard deviation ny, There is
analyzed measuring accuracy influencing external factors, as well as is concluded how to avoid them.

Key words: precise leveling, level, leveling line, standard deviation, polygon

Introduction
Precise leveling for leveling network renewal in the Republic of Latvia performed from year 2000 to
year 2010 (Fig. 1). The height network linkage also completed with Lithuania network in three and
with Estonia network in four line points. If necessary, like in international border surveying, is carried
out the elaboration forerun of first order leveling linking with Belarus and Russia network (Takalo M.,
Kuznertsov Y., 2006). In process of carrying out measurements along the Latvian border, sea coast,
leveling are performed with attraction to sea level observation stations. Currently in Latvia is used the
Baltic 1977th normal height system. Renewable leveling network main tasks are:

— define the height system’s output level in the country;

— determine the country height system’s exit point;

— ensure and provide justification for the height data synchronization with the closest Baltic Sea
region data models (height data models) (Celms A., Helfri¢a B., Kronbergs M., 2002);

— ensure and provide justification for the height data synchronization with the Amsterdam
output level (Schmidt K., 2000);

— determine the ground’s vertical movement speed with stationary (permanent) global
positioning points, in common system (Celms A., Kronbergs M., 2008);

— specify geoid model with the Global Positioning System and gravimetrical measurements
(Proceedings from Seminar ....., 2001.; Celms A., Kaminskis J., 2005.).

Maisukiiln ESTONIA
A 0
'/ e uum L \_. \
Baltic sen LY SN i
o Salae

; .P"")&./‘,i ~" \(\ wlgn

< NuRu

7 : / / v - 2 \\ Moniste |
[;'/ , (I A" o ey
5 .' entpils PIPIS I8 IS IT et ™
- ulte S /A PP I IIPI ‘_
: n P LT SISy [
4 / S GO T XSS S AL, ,’) RUSSIA
== In:m- ’, g ——\ ’ = ¢
. Kullig
B RIGA A \, Vil o ; =3
m ~S< > 5 Madonn ~ j
I ey \ 7 ¢ \
! G / \Al;.ﬂuuld \\\
Sinlduy v ~_{- fm i s
' rvlumu Vjaviy ———— —--\ \\-\
lepijn " [ \( —-“ 1 <\
—~ al \P:u.m.‘ : A- Elelo \—-’" /»\.',. .,' lckulll)llt\ ~ Rozekne Zilup
st e ORI |
it \ Nerets ~
LITHUANIA 11\ \ ’ N
weava . AN <,§ \ ' ..[
N

\\ ‘l)u Iy ;I',.h""-‘

Legend § }"’J
BELARUS

B Tide ; auge station

—— — l' l llb i lines of

|0

A VIDZEAE
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Leveling core network reconstruction in Latvia basically is based on the 1929 — 1939 years created
and 1967 — 1974 years renewed leveling network. Only in two lines fulfilled leveling, where have not
been previously done Class | and Class Il leveling (Latvia SSR precise ....., 1941).

In relation with Latvia membership of the EU and NATO, as one of the priorities was determined the
country east border arranging. For this reason, leveling core network reconstruction was also activated
in this region.

Materials and methodology of research

Considering the leveling instructions, in the last season before leveling, the lines were surveyed and
condition of remaining ground and wall signs were assessed, the designed leveling lines were
specified. Leveling lines included all marks, leveled in previous epochs. In places where the distance
between existing marks were more than 2 km, were installed new wall and ground leveling marks. For
example, in the fifth polygon where the perimeter is 371 km, additionally were installed 83 ground and
32 wall marks.

For leveling rod support were used 30 cm long and 3 cm thick steel pins. In urban areas into asphalt
were driven steel nails with a spherical head. In some cases, for fragile soil were used screw pins. The
length of sight was limited to 40 m. Distances between pins were measured with a thin labeled steel
cable. The difference of the length of sight at the station was set no larger than 0.5 m.

Years when the leveling is fulfilled and applied precise leveler sets are showed in Table 2. Most
notable is executed leveling in line Ainazi — Riga. In the leveling performance year, into this line’s
section from Skulte to Salacrgiva were performed extensive road repairs according to Via Baltica
program. Simultaneously in several places the carriageway widening works where performed, in
which were used the excavators, trucks and other heavy machinery. In view of the circumstances
invoked and analyzing the potential impact of external factors to the leveling process, it was decided
in leveling use the ZEISS company optical level Ni 002.

Each leveling line section (interval between marks) was leveled "forward" and "backward" directions,
each direction — in the morning and in the evening. In the measuring course had been observed so-
called “Eight” principle, when, for example, leveling in one direction is performed in morning and
leveled two sections, then the next two sections in the same direction is leveled in the day’s other side.
Measurements were started half an hour after sunrise and ended one hour before sunset. In every
second station the air temperature was measured. Since the thermal impact on the used levelers were
not studied, in sunny weather the sunshade was used to protect instruments from direct rays of sun.
The maximum difference between the "forward" and "backward" directions measured elevations in
section has been allowed 1.5 mm+/L, where L — length of the section, km.

Leveling was performed from mid May to November. From May to July was the sunny weather, also
the rainy weather with stormy winds. The best weather for leveling was observed from mid-September
till the first half of November.

In all lines the leveling were carried by roads, mostly with asphalt cover. As an exception should be
mentioned a separate section lines between Aliksne — Gulbene, where leveling were directed along
the narrow gauge railway. Besides the already mentioned line Ainazi — Riga, difficult leveling
conditions were in leveling lines Plavinas — Salaspils and Beérzkrogs — Riga, because there the leveling
were performed along the highway with intense road traffic.

In the leveling lines also were carried out gravimetric measurements with SCINTREX company's
gravity meter. Gravimetric measurements were used for calculating the elevation correction for the
transition to the normal height system.

Ending the field measurements, after each season the leveling rods calibration was performed in the
Finnish Institute of Geodesy.

In measured elevations the corrections were given by leveling rods meter length and temperature
differences during the leveling and calibration.

Results
First order leveling lines in VVidzeme region with overall length of 959 km is forming 3 (V, VI, VII)
closed polygons. Polygons description is given in Table 1.
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Table 1
Leveling polygons description
Polygon Unbound in | Allowable unbound
Polygon No. . .
perimeter, km | polygon, mm in polygon, mm
\% 371 +24,2 38
VI 422 -2,3 41
VII 426 +9,9 41

As can be seen, the calculated unbound of the elevation sum in separate polygon is within acceptable
limits. The largest unbound occurred in southern (V) polygon, which could be partly explained by the
fact, that two of the polygon lines Riga — Plavinas and Riga — B&érzkrogs were leveled along highways
with intensive road traffic, which adversely affects the accuracy of measurement. In addition, certain
effects could also create the line orientation.

To describe the leveling quality, the kilometric elevation determination standard deviation was
calculated by the forward and backward elevation differences in the sections (Zvonovs V., 1952):

Szl{dz]where 1)
an| r

n — number of sections in the line;

d — difference of elevations in the section, mm;

r — length of section, km.

Similarly in all the lines, was determined "forward" and "backward" line average elevation kilometric
random standard deviation m, excluded the systematic (formula 2). For this purpose for all leveling
lines were constructed the height difference accumulation graphs (Figure 2) (Entin 1., 1956).

SREoE AR @
Aa-N || r L |

n — number of sections in the line;

N — number of span with same nature of systematic error accumulation;

d — difference of elevations in the section, determined in fore and back ways, mm;

r — length of section, km;

S — difference of extreme point ordinates of straight line drawn in the graph symmetrically against d
symmetrical accumulation line in a traverse span, mm;

L — length of span with the accumulation of symmetric elevation differences, km.

Kilometric systematic standard deviation, excluded random, were calculated by the formula:

o_ 1 J11S | | 2|, where (3)
> Li{n[L} : “}

L — length of span with the accumulation of symmetric elevation differences, km.

n — number of sections in the line;

S — difference of extreme point ordinates of straight line drawn in the graph symmetrically against d
symmetrical accumulation line in a traverse span, mm;

N — number of span with same nature of systematic error accumulation;

n — elevation kilometric random standard deviation
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Leveling accuracy also can be assessed by one-way travel elevation arithmetic mean systematic error —
oa.

Figure 2. Graphs of accumulation of heights differences
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The accuracy indicators are given in the Table 2. These data indicate that the leveling performed with
sufficiently high accuracy

Table 2
Leveling lines accuracy indicators
. . Elevation kilometric
Le\{ellng Leveling System of Len_gth of standard deviation, mm
line year levels the line, km
S g, n 9
Ainazi — Riga .
(Krusta baznica) 2001 Ni 002 114 0,29 | 0,05 | 0,29 | 0,04
Aliiksne — Plavinas 2003 DiNi 12 177 0,28 | 0,00 | 0,26 | 0,08
Plavinas — Salaspils 2004 DiNi 12 118 0,23 | 0,04 | 0,22 | 0,05
Ainazi — Valka - 2007 DiNi 12 269 027 | 0,03 | 026 | 0,08
Aliuiksne
Mado“_""[if;fkmgs 2008 DiNi 12 100 0,26 | 0,06 | 024 | 0,08
Valka — Liepa 2008 DiNi 0,3 68 0,22 | 0,06 | 0,18 | 0,09
Berzkrogs ~ Riga 2009 DiNi 0,3 88 028 | 0,10 | 0,26 | 0,09
(Bergi)
Salaspils — Riga .-
(Krusta bazica) 2009 DiNi 0,3 24 0,27 | 0,12 | 0,18 | 0,10

For characterization of the leveling quality, the leveling line sections were also divided by forward and
backward line elevation difference values. These differences divided into 3 groups: < 0.5smmJL
0.6...1.0mm-+/L and 1.1...1.5 mm-/L (Table 3)

Table 3
Leveling line section dividing by elevation differences in sections
. . Section dividing by elevation diff
Levellng Levellng Length, Nug}ber ection divi II’](?5 Yy elevation I1 irences
. . S |, do. |,
line year km sections 0.5/L Yo 1.0VL Yo 150 %
AinaZi - Riga 2001 114 107 76 | 71| 26 |24 5 5
(Krusta baznica)
Altksne — 2003 177 139 89 |64 | 35 |25| 15 |11
Plavinas
Plavinas —
Salaspils 2004 118 94 60 64 26 28 8 8
Ainazi — Valka 2007 269 186 120 | 64 57 30 9 6
— Aluksne
Madona —
Bérzkrogs — 2008 100 61 41 67 15 24 5 9
Liepa
Valka — Liepa 2008 68 43 30 69 12 28 1 3
Berzkrogs 2009 88 70 45 64 18 25 7 11
Riga (Bergi)
Salaspils — Riga
(Krusta bazica) 2009 24 30 20 66 6 20 4 14

The table data shows that average 66% the section elevation difference is less than 0.5/ , 26% —is in
the range from 0.5 to 1.0+/L , but only 8% section differences is larger than 1.0./L .

To analyze the measurement conditions on the obtained elevation difference in a section, were
evaluated measurement accuracy in station. For analysis were chosen three separate sections on lines
Madona — Liepa and Valka — Liepa, where forward and backward measured elevation difference was
close to allowable. By the two elevations value difference were calculated the average elevation
determination standard deviation in the section’s station, by the formula:
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2
S, = l —ds -, where (4)
2 \/ ng

d, — difference between the two elevations values in station, mm
ns — number of stations in section

The calculated elevation standard deviations are given in the Table 4.
As can be seen by the results of the measurements in sections (Table 4), the mean elevation error in
the station are small, and it is not a conclusive source of error in leveling.

Table 4
Elevation standard deviation in the section’s station
Valka — sm 0895 — grl364 — sr 824 — grl423— | pp3021 - | gr 1417 -
Liepa grl364 sm0895 gri423 srg824 grl41v pp3021
Ss (mm) 0,039 0,044 0,029 0,036 0,049 0,052
Madona — Sr 774 — trLautere— | grl542—- | gr1831- | gri1831- | grl337-
Liepa trLautere sr774 gril83l gris42 gril337 gril831
Ss (mm) 0,046 0,027 0,013 0,018 0,024 0,030

Conclusions
Assessing the results of precise leveling in Vidzeme region, the following conclusions can be given:

— the unbound of measured elevation sums in all three polygons are within acceptable limits,
although in the southern polygon, which forming lines are leveled along highways with intensive road
traffic, unbound is significantly higher;

— elevation determination kilometric random standard deviation in the leveling lines are close
to used instruments precision;

— elevated systematic standard deviations is directly related to the line’s leveling external
conditions;

— whereas, the leveling rod’s reading error is excluded in leveling with digital levelers,
elevation determination accuracy in station depends only on the line of sight position changes in
external conditions impact;

—in forward and backward walk measured elevation difference accumulation graphs show that
generally through all leveling lines the differences builds up with a plus sign, which would be
explained by the pins vertical movement — sinking during measurement. However, in order to
determine these systematic effect real sources, there should be studied leveling rod reading changes in
separate leveling line stations, in relation with external circumstances.
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Summary (in Russian)

APMAHJIC IIEJIMC, MATOHUC KPOHBEPI'C, BATA IMHTHHS BBICOKOTOYHBIE HUBEJIMPOBKH B BUJI3EME

B cmamve ananuzuposanvl oumbKy HUSEIUPOBAHUA 20CYOAPCMEEHHOU OCHOBHOU HUBEIUPHOU cemu O TUHUAM, 00pasyiouwux 3 NoaueoHa 6
Buoszemckom pecuone. Husenuposku evinonnens 6 nepuode gpemenu ¢ 2001 no 2009 200.

s oyenku moynocmu HUBeIUPOBAHUsL ONPedeleHbl CyYAliHble U CUCTeMamuyecKie CIaHoapmusle OmKIoHeHus Ha 1 km 080iiHo20 x00a u
CMano0apmuoe OMKIOHeHUe CPeOH020 NPeEblUleHUs], ONPeOeNeHHO20 HaA OMOeNbHOU CIAHYUL.

Coenan 661600, 4MO NPUYUHOU NOBLIUEHHBIX 3HAYEHUL CUCMEMAMUYECKUX CMAHOAPMHLIX OMKIOHEHUU S6NAEMCs HebNazonpusmmble
BHewlHe YCI06Us Husenuposanus. Beickaszano maxoice npeononodicenue, uUmo RNOAOiCUMENbHOE — HOKONICHUE PA3HOCMel NpaMozo u
00paAmMHO20 X0008 ABNIAEMCS CIeOCMBUEM 0CeOaHUll KOCMbLIell.
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Abstract

The article provides with a description of sectorial and regional planning in the Republic of Belarus which
consists of a hierarchically organized system of socio-economic development programs of the republic, its
regions and districts as well as the complex of documents of regional planning. Being under development the
land tenure schemes for administrative districts should be most closely linked to the Programs of socio-economic
development of the districts. For the next five-year plan it’s proposed the standard structure of the document.
The article also discloses the basic approaches and techniques to take the envisaged measures on human
development, modernization and competitive recovery of the real economy, fostering the development of small
and medium enterprises, innovation activities, investment policy and job creation.

Key words: land management scheme, social and economic development, administrative district, land tenure.

Introduction

The Republic of Belarus pays much attention to the development of sectorial and regional programs
and schemes to substantiate the growth prospects of both individual political subdivisions, ministries
and affiliate groups of corporations. Territorial schemes and projects can be exemplified as land
management schemes of administrative districts, schemes of a complex territorial organization of
districts, projects of forest management of state forestry-based institutions, schemes and projects of
land improvement, regional schemes of rational distribution of vicinal natural areas of preferential
protection (Chyzh, 2011). On specific occasions they elaborate comprehensive programs and schemes of
territories possessing particular economic and natural properties (“The State Plan of development of
the resort area of Naroch region for 2011 - 2015, “The Government program of socio - economic
development and integration in the use of natural resources of Pripiat Polesye for 2011 — 2015 etc.).
Fair quantity of forecasting and program documents is elaborated for several branches of economy to
solve acute socio-economic problems. There is “The government development program of the
automobile transport of the Republic of Belarus for 2011-2015”, “The Government investment
program for 20117 and many others among the documents. Dealing with particular problems of
territorial or sectorial character there very often takes place the duplication, contradiction between
documents, wandering from the general development strategy of districts in the forecasting and
program documents. Therefore it is necessary to have a close associativity between the points of land-
use planning specifically land tenure schemes and the programs of social and economic development
of administrative districts. The objective of the research is to identify ways to improve the content and
methods for the development of land management schemes and programs of socio-economic
development of the administrative districts and the coordination of their joint development.

Discussion and results

In the Republic of Belarus in accordance with the “Action Plan of the Government of the Republic of
Belarus for 2011-2015" and the draft of the "Program of socio-economic development of the Republic
of Belarus for 2011-2015" 75 land management schemes for administrative districts must be
developed during the five-year period. The schemes will obviously have to consider the proposals laid
into the programs of socio-economic development of the administrative districts.

The program of socio-economic development of the administrative districts is drawn up as specified in
the law of the Republic of Belarus of 5™ May, 1998 "On State Forecasting and programs of socio-
economic development of the Republic of Belarus» (O gosudarstvennom ..., 1998). Structurally and
ideologically it corresponds to the fundamentals laid into the Program of socio-economic development
of regions and the country for the next five year plan. Its main sections are as follows:

- the results of implementation of the program of socio-economic development of the administrative
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district for the previous five-year plan. Key problems and constraints of economic growth;

- local resources and socio-economic potential of the district;

- objectives, tasks and directions of socio-economic development of the district;

- development of human potential;

- modernization and competitive recovery of the real sector;

- intensification in the development of small and medium enterprises;

- innovative activities;

- investment policy and work relief;

- foreign economic activities;

- development of small and medium towns, rural areas and territories affected by the disaster at
Chernobyl atomic power station;

- availability of natural resources and environmental policy;

- implementation measures and arrangements for the Program of socio-economic development of the
administrative district.

To ensure the sustainable development of districts it is essential to solve in complex social, economic
and environmental problems the most important of which are: the development of effective lines of
economy specialization in the districts, the lines which would promote competitive advantages of the
districts at both domestic and foreign markets of goods and services; ensuring sustainable reproduction
and effective use of local natural resources in the districts; increasing economic competitiveness
through the development of export-oriented sectors and fields of activities as well as import
substitution and other industries; achieving science-based parameters of quality of life of people in all
the settlements; improving the living environment, preservation and restoration of natural ecosystems,
reduction of discharges and emissions of harmful substances into water and atmosphere; increasing
initiative and responsibility of local authorities to solve the problems of socio-economic development.

Essential requirement for the above are: the innovative development of industries related to
competitive recovery of products as well as reduction of dependence on imported raw materials;
efficient use of local raw materials and fuel; business development; establishment of innovation
infrastructure including technological parks, innovative business incubators, networks of technologies
transfer, specialized consulting organizations; improvement of the territorial organization in
agriculture, development of specialized output areas for the products of the limited area of cultivation;

organization of interbranch enterprises as well as cooperative and integrated structures; further
development of free economic zones; enhancement of efficiency of large and vital enterprises at small
and medium towns along with stimulation of establishment of new enterprises and organizations there;
countrywide introduction of state social standards to public service; approximation of social services
to consumer needs and locating them nearby; optimization of the network of social service institutions,
strengthening their material and technical base; development of social infrastructure in rural areas,
small and medium towns; building-up local multifunction socio-cultural centers; providing regular
services to remote populated areas with mobile teams of specialists in different services.

Substantiation of objectives, tasks and directions of socio-economic development must be done with
regard to geographic, socio-economic, environmental, demographic and other peculiarities.

Each administrative district has to solve above all things the two major interrelated tasks:

- provide a high level and quality of life of people on its territory;

- enhance its contribution to the solution of region- and nationwide problems.

The implementation of objectives, tasks and priorities of socio-economic development will ensure
economic growth and restructuring of the economy, reduction of inter-regional and intra-regional
differentiation in terms of life activities and the level and quality of life. It is done at the expense of
more effective use of local resources, production and personnel potential, faster growth in services
sector.

Working out the programs of socio-economic development of administrative districts for 2011-2015
one should follow the Program of socio-economic development of Belarus for 2011-2015 taking into
account the introduction of the National Classifier of Economic Activities (NCEA). Account must also
be taken of basic parameters of the Program of socio-economic development of the region. Special
attention should be paid to the effective use of demographic, social, natural, productive and innovative
potential, to the provision of coherence and balance in the development of primary and ancillary
economic activities and services sector.
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In the section of the Program of socio-economic development of the administrative district "The
outcomes of the implementation of the program of socio-economic development of the administrative
district for the previous five year plan. Key problems and constraints of economic growth " one should
reflect the results of the district performance for the period of 2006-2010 by major branches and fields
of activity, starting conditions and existing challenges of regional economy.

Assessment of current state of socio-economic development of the district is made by way of
comparison of basic components characterizing the district socio-economic system and its capacity to
provide reproductive process.

The analysis is carried out on the basis of both the statistical information available and a number of
calculation indexes reflecting individual features of district’s potential. In this regard the indexes used
have to determine the capacities of districts to ensure steadfast rates of socio-economic development
aimed at addressing the main function of government - raising living standards under the conditions of
open market competition among producers of goods and services.

They designate unresolved problems and existing imbalances in the socio-economic development of
the administrative district, internal and external constraints of economic growth, adversely affecting
the competitive recovery of the district.

The section of "Local resources and socio-economic potential of the district" assesses the local
resources and socio-economic potential of the district on the following components: economic and
geographic location; stock availability and the rate of utilization of mineral, fuel-and-power, forest,
water and land resources; state-of-the-art of production and social infrastructure; the number of
enterprises and organizations engaged in the manufacture of goods and services (by types of economic
activities) and the level of capacity utilization; innovative, scientific and technological potential, the
technological level of output; manufacture resource intensity; efficiency of economic activity; foreign
economic potential; state of environment and environmental activities. Most of the materials, chiefly
the data on land resources in the Program of socio-economic development, are taken from the
elaborated land management scheme. These are the explication of land, materials of cadastral
valuation of agricultural lands and the lands of buildup areas, the history of area changes on the main
types and categories of land, etc. As the estimated figures there can be used: the output of agricultural
products by 1 point-hectare, meat and milk production by 100 ha of agricultural land, the gross value
added in agriculture per a person employed in the industry.

The "Human Development" section reveals the ways to solve the main task of the social policy of the
district which is the growth of wealth and improvement of living conditions through the following
measures: the enhancement of employment efficiency and job creation; growth of real incomes of the
population and prevention from their excessive inter-district disparities; promotion of health and
increase of life expectancy; raising educational and cultural potential of citizens; improvement of
quality and accessibility of social services regardless the place of residence.

In the section of "Modernization and competitive recovery of the real economy" there must be
substantiated the direction of achieving the main macroeconomic indicators such as: capital
investment, the number of jobs created, gross value added and labor efficiency by industries. One
should identify specific measures to use the most important factors of economic growth - the
introduction of new technologies and development of labor productivity and justify the choice of
sources and amounts of resources needed for the competitive recovery of the real economy. One
should provide for measures aimed at retooling of production, maximum utilization of local resources,
output competitive recovery and restructuring of inefficient enterprises, establishment of new
industries. It is also necessary to outline a set of measures to create high-tech and knowledge-intensive
productions as well as import substitution industries. An important role here should be played by
project proposals incorporated in land tenure schemes. First of all it concerns the newly created plots
of land destined for prospective location of sites for industrial and social facilities. The proposed plots
of land are usually incorporated into the projects implemented under the department investment
programs such as the construction of plazas, tourist facilities, the development of cellular mobile
telecommunication network.

In the sections of the Program of socio-economic development of the district "Revitalization of small
and medium business development”" and “Investment policy and job creation” it is also necessary to
consider the proposals from the land tenure scheme. Certain opportunities to use various categories of
land will create preconditions for strengthening land rotation in the district and shaping investment
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attractiveness of the area. This is first of all the use of materials of perspective allocation of farming
enterprises and households, the use of database on the unoccupied state real estate put up for a tender
(auction).

The use of materials from the land management schemes provides increased competitive advantage for
the administrative district which implicates reduced administrative barriers to land plots acquisition.
Allocation of these plots in the land management scheme is of great importance for the intensification
of the investment activity in the district since it is permitted to put up various facilities on the claimed
plots of land without preliminary approvals of the location for the land plot. One can therefore
considerably save time on approvals, development of the preliminary land tenure documentation.

In the section of "The Development of small and medium towns, rural areas and the areas affected by
the accident at Chernobyl atomic power station” it is necessary to define the objectives, tasks and
priorities for the development of small and medium towns for 2011-2015 with regard to the conditions
and peculiarities of their development.

One should use the following target indicators for small and medium towns: volume of employment in
the economy, nominal average monthly wages accrual, rate of unemployment, the number of jobs
created, the number of micro and small organizations.

In small and medium towns one should continue to work on restructuring the urban economy, creating
jobs, housing development, the development of private enterprise, manufactures on agriproduct
processing, turning out the products of local raw materials, realizing services to the residents.

The system of actions on the development of small and medium towns should envisage measures
aimed at creating additional economic incentives for business development, primarily in
manufacturing and services sector, creating conditions to attract private domestic and foreign investors
to country’s economy. Specific actions should be as follows: local level control for the implementation
of the approved government programs and regulatory documents on business support, reduction of
local authorities interference into business activities, the removal of legal, administrative and
institutional obstacles for the development of small and medium business, the development of
financial support and organization of the appropriate infrastructure.

Main attention should be given to increasing the attractiveness of work and living standards of rural
population, improving infrastructure of rural settlements, the development of housing, municipal
services, electrification, provision of gas supply, water supply, telecommunication, upgrading of roads
and transport service, improving education, public health service, culture, physical training, sports and
tourism, trade and consumer services.

In the Programs of socio-economic development of the administrative districts of Gomel, Mogilev and
Brest regions there should be emphasized the sub-sections on the development of the areas affected by
the accident at Chernobyl atomic power station. The development of these districts should be realized
with regard to the implementation of the State Program on overcoming the consequences of the
Chernobyl accident for 2011-2015 and for the period up to 2020.

In the section of "Use of natural resources and environmental policy" it is necessary to envisage the
maximum demands of district’s economy in mineral raw materials at the expense of the internal
resources providing minimization of negative impacts on the environment during mining operations.
One should also envisage increase in the exports of traditional and new types of mineral resources,
reduction of economic dependence on the imports of mineral raw materials.

In the section of "Environmental policy" one should determine the directions and scale of impact of
economic activities on the natural-resources potential of the district and its individual elements. It is
necessary to develop measures on the active transfer of production activities to low-waste and waste-
free manufacturing methods at all levels of economic activity.

Conclusions and proposals

The schemes of land management for administrative districts are the most important background
information for programming socio-economic development of the districts. They identify key forecast
indicators of land resources consumption for the given administrative-territorial unit for the long
perspective. At the same time to develop land management schemes one should use the materials on
the economic development of the district, main trends in social sphere, which predetermine the
perspective of land use in various sectors. This complementarity of the two long-range plans of
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territorial planning and socio-economic forecast enables to improve the efficiency of management
decisions and develop a well-balanced administrative-territorial unit.
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Pe3ome

JA.Yuk, U.CronkoBa, C.UepsikoBa, /[.bBepe3oBckuii. O cCOBEpUIEHCTBOBAHUM CXE€M 3eMJIEYCTPOHCTBA M NMPOrPaMM COLHUAJIBHO-
IKOHOMHYECKOI0 Pa3BUTHS aIMUHMCTPATHBHBIX paiionoB B Pecnydsmuke Benapyeb. B cmamve oana xapakmepucmuxa ompacnegozo u
meppumopuanbHo2o niaHuposanus 6 Pecnybnuke Benapycv, komopas cocmoum u3 uepapxuiecku OpeaHu308aHHOU CUCTEMbl NPOSPAMM
COYUATILHO-IKOHOMUYECKO20 PA3GUIMUA  PeCHyOnuKy, o0aacmy, patioHa, a makdce KOMNIEKCA OOKYMEHMO8 MeppumopuaibHo2o
nnanuposanust. Paspabamvléaemvie cxemuvl 3eMIEYCMPOUCMEA AOMUHUCTIPAMUGHBIX PAIOHO8 OONIJICHbI ObIMb MECHLIM 06PA30M Y6SI3aHbL C
Ipocpammamu  coyuanrbHo-3KOHOMUYECKO20 pazeumusi pationos. Ha npedcmoswee nsamunemue npedideaemcs munoedasi CMpyKmypa
Ooannozo O0oKymenma. B cmamve maxoice packpvlmvl OCHOSHblE NOOX00bl U Npuembvl OA Pearu3ayull HamMedyaemvlX Meponpusimuil no
DPA3BUMUIO  4e/I08e4eCKO20 NOMEHYUAaNd, MOOePHU3AYUU U NOBbIUEHUI0 KOHKYPEHMOCNOCOOHOCMU peanbHO20 CeKMopd SKOHOMUKU,
aKmueU3ayuY passumusi Maioeo0 U cpeoHe20 NpeonpUHUMAmenscmed, UHHOBAYUOHHOU OesimeNbHOCMU, UHBECMUYUOHHOU NOAUMUKU U
CO30aHUI0 paboyux mecm.

Omu mamepuanvl HeobX00umMvl 018 paspaboOmMKu cxem 3eMAeyCmpolcmed, 8 YacmHocmu ungopmayus 006 IKOHOMUUECKOM pPA36UmMUl
PAlioHa, OCHOBHBIX MEHOCHYUSX 8 COYUATbHOU chepe, Komopbie Npedonpedensiiom Nepcnekmugbl UCNONb306AHUs 3eMelb 6 PA3IUUHBIX
ompacnax. Bszaumoodononnenue 08YX NPOCHO3HLIX OOKYMEHMOS MEPPUMOPUATbHO0 NAAHUPOBAHUS U  COYUATLHO-IKOHOMUYECKO20
NPOCHO3UPOBAHUS NO360JSIEM  NOBLICUMYb  IPDEKMUSHOCI NPUHAMUS  YNPAGIEHYECKUX peuleHull U COanancUpo8aHHO pa3eUEamvcs
AOMUHUCTIPAMUSHO-MEPPUMOPUATILHOU eOUuHUYe.
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FLOATING HOUSES AS REAL PROPERTY IN LATVIA - LEGAL
ASPECTS

Daiga Dambite
Latvia University of Agriculture

Abstract

The paper analysis the problems based on the fact that development of the real estate market make it possible for
people to choose the most suitable accommodation not only in winter, but also in summer vacation. People
interest of the floating house construction are increasing; therefore it is a time to evaluate and analysis the legal
framework of the floating house construction, placement issues and the legal status of these houses in Latvia.
The acquirers of the floating houses are raising questions if ownership of such houses will be able to enter in the
Land Register, what kind of waters will be possible to place floating houses and what requirements are met to
accommodate the floating houses on the water, the issues related to environmental protection and conservation,
water treatment and waste management. There is an absence of floating houses construction, formation and
registering regulation in Latvia, therefore the paper is a theoretical overview and analysis of the existing legal
framework. The results of the research indicates the necessity of developing specific rules for the construction of
floating houses, its formation process and determining the legal status of floating houses.

Keywords: floating house, property, structure

Introduction
Floating houses is unpopular idea in Latvia, but this idea had discussed in some mass media where
describes the different floating tea houses, tents or summer home on the raft are drifting in rivers of
Latvia. Looking to the directions of development of the urban areas in foreign countries we also have
to star a discussion in Latvia about the topic - the floating house.
Floating houses, as seen, for example, in the Sweden’s are linked to the city utilities networks. To
create a floating house means complete solution: first, the project developer at the edge of the
reservoir should be built and established infrastructure to provide a floating house connections to the
city main communications. Foreign countries are usually built special floating home stations with a
certain number of access points. This is very labour-consuming process, which requires significant
investments. And the second, the domestic house production technologies should be safe and certified.
The idea of floating houses in Riga yet it is only a suggestion, but the demand has not been
determined. It is necessary to take the initiative to encourage amendments in laws, to change
legislative, to determine the protective zones of water - in both for the private and public industrial
purposes. It is necessary to determine procedures for the construction of floating houses, how to attach
it’s to the shore and connected to infrastructure and communication, to ensure fire safety, and also to
define and enter property rights, if the floating house is situated at the edge on public waters not on
private waters.
The aim of the research is to review and analysis the formation and construction of legal framework of
floating houses in Latvia.
The following objectives have been set to achieve the aim:

1) to describe the floating houses construction process;

2) toanalyse the legal framework of immovable and movable property;

3) to identify the floating houses construction problems, formation and legal registration process.

Methods of the research

The paper is based on analysis and generalization of scientific literature, analyse of legal acts Civil
Law, Construction Law, National Real Estate Cadastre Law, Land Register Law, monographic,
comparative, descriptive, and logical generalization.

Results and discussion

To identify and assess the legal status of the floating houses (movable or immovable property), if the
floating house is a structure or navigable and to find out other issues of floating house, therefore it is
necessary to explore and analysis the legislation of Latvia, which defines the general issues of
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construction branch, as well as issues for the navigable resources, and how the existing legal
framework could be applied the legal status of the floating house. There are several questions have to
be answer:
- does the location of the floating house present a hazard to navigation, or other danger to
vessels and/or individuals using the waterway?
- is the floating house docked or moored legally, if the needs for the mooring permit? Is the
floating home is docked only in places where the station have been established?
- are there any pollution issues (sewage, garbage, etc.)? Are there any health/safety issues
(clean fresh water supply, heat, fire escape, etc.)?
In view of the abovementioned problems, it is necessary to carried out the analysis of the existing legal
framework. The legal definition of structure is given in Article 1 of the Construction Law, which states
that the structure is a formation connected to the ground, which has emerged during the construction
process that has a specific function. A parcel of land may be built on if the building thereof is in
accordance with the territorial local government spatial plan, detailed plan and the building regulations
contained within these plans and, upon entering into a contract it is co-ordinated with the owner of the
parcel of land (if the building is not carried out by the owner of the parcel of land). (Construction law,
1995). It is concluded that the law governing the construction of building facilities that are built only
on land not in waters.
According to the classification of structures, building is defined as a separate, long-term use, a covered
building that is open for people and that is useful or intended for human or animal shelter or housing
items (Fig.1).

The buildings

Residential homes Non-residential buildings

The building construction is based are not used
The area for at least half is used for living or not for residential purposes, if residential
uses less than half the buildings total area

Fig.1. Break-down of the buildings in Latvia

The buildings are divided into residential homes and non-residential buildings. Residential homes are
buildings, from which the area for at least half is used for living. If residential uses less than half the
buildings total area, it is classified as non-residential building. Non-residential building construction is
based are not used or not for residential purposes. If at least half of the building's total area is used for
residential purposes, it is classified as a dwelling house. It is concluded that the floating home, of
which at least half the area used for residential purposes, it could be considered for housing.
Specification of an object of real estate govern National Real Estate Cadastre Law, which states that a
structure can not be specified as an object of real estate if it is movable from one place to another
without disassembling thereof or otherwise not damaging it externally. (National Real Estate Cadastre
Law, 2005).

According to the Civil law tangible property is either moveable or immovable, depending on whether
it may or may not be moved without external damage from one location to another. (The Civil law,
1937). According to Land Register Law immovable property shall be entered in Land Registers and
the rights related there to shall be corroborated therein. (Land Register Law, 1993).

As pointed out by professor Janis Rozenfelds a practical difference between immovable and movable
property is the opportunity to make an entry in the Land Register or in the absence of such
opportunity. (Rozenfelds J., 2004). For buildings, professor Janis Rozenfelds points out that separated
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building from the ground practically it becomes a material, movable property. Separating the building
physically from the ground as the building is not possible. Separating the building from the ground it
becomes a "materials package" or ruins. In assessing the problem from the point of view of legal
aspect, then, of course, right to the building may sell, pledge or otherwise dispose of them in the real
estate market traded building separately from the land. (Rozenfelds J., 2004).
According to the Civil law a building erected on land and firmly attached to it shall be recognised as
part thereof. (The Civil law, 1937). Andris Griitups indicate that a building erected on land means that
the building can not be separated from the land without damaging or affecting its nature or its
separation is associated with disproportionate costs. That connection must be with a (more or less)
long-term nature. (Griitups A., 2002). Due to the fact that the floating houses in the substance can be
separated from the land without damaging it externally and without affecting its nature, as well as the
separation is not associated with disproportionate costs, it is concluded that the floating houses can not
be attributed to the Civil law and floating houses can not therefore be regarded as real estate. In
addition to Andris Griitups point out that the intention of the parties is an important parameter for an
object to be recognized as movable structure — builder intention to establish the structure pro tempore
and later separated. However, until the parties' intention as the determining parameter should take into
account the building and land external links. Structure is regarded as part of parcel and owned by the
property owner, even if the parties or builder intention was the building of movable object.
(Gratups A., 2002). Thus, it is definable, if the floating house is recognized as movable structure, then
if a building erected on land that the floating house will be considered as a part of the land and will
own the property owner. It follows that, if the floating house is considered a building and the building
closely matches the land (the coast), then the building may become the land component of property,
then, which owns part of the land along the coast, to which is closely connected to the building.
Base on the abovementioned, be concluded that National Real Estate Cadastre Law currently does not
allows the floating house to specified as an object of real estate, because the floating house is movable
from one place to another with disassembling thereof or otherwise damaging it externally. The
information about floating houses is not possible to register in the National Real Estate Cadastre
Information System. Given that the National Real Estate Cadastre Law currently prevents the
formation of an object, then it also means that floating houses are not enter in the Land Register.
On Recording of Immovable Property in the Land Registers buildings (structures) shall be recorded in
the Land Registers concurrently with the land. But there are defining what kind of buildings
(structures) shall not be recorded in the Land Register:

1)  buildings (structures), in the technical building inventory file of which the signs of

unauthorised construction work are indicated,

2)  small buildings;

3)  temporary structures;

4)  surface and underground utilities, pipeline routes;

5)  roads, streets, parking lots;

6)  and other similar buildings. (On Recording of Immovable...., 1997).

It is concluded that the ‘other similar buildings’ can be applied to floating house without
entering it’s in the Land Register.
An exception might be the Law on Recording of Immovable Property in the Land Registers that
establishes the principle the building must be recorded in the Land Register concurrently with the land.
If the water and land owner wants to record in the Land Register the floating house located on owner
land and in private waters, then the floating house could be entered in the Land Register. But if the
floating houses are situated on public waters, then it is necessary to get a permission of public waters
owner to record in the Land Register the floating house.
In the document published in the Official Journal of the European Union are define the minimum
technical requirements applicable to vessels on inland waterways of zones. There are defining three
concepts: floating equipment, floating establishment and floating object. Floating equipment is a
floating installation carrying working gear such as cranes, dredging equipment, pile drivers or
elevators. Floating establishment - any floating installation not normally intended to be moved, such
as a swimming bath, dock, jetty or boathouse. Floating object - a raft or other structure, object or
assembly capable of navigation, not being a vessel or floating equipment or establishment. (http://eur-
lex.europa.eu”
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But the Maritime Code of Latvia ships are

defining as a vessel - engineering technical device,

structurally intended for utilisation on water. There is a similar public recording process for ships like
the real estate in Latvia — the Shipping Register and Road Traffic Safety Department. Ships shall be

registered in the Shipping Register (Fig.2).

The Shipping Register

ships intended for commercial activity, which at the moment of
registration are not older than 23 years, and fixed installations

ships, which at the moment of registration are not older than 23 years,
intended for the carriage of passengers, as well as ships intended for

leducational and scientific research purposes

fishing vessels and boats

State service (for the performance of such functions as border|
guarding, environmental protection, prevention of accidents etc.) ships

the following pleasure craft: sailing yachts and motorised yachts

Fig. 2. The kinds of recorded ships in the Shipping Register

The registration of vessels in the State Register of Vehicles and Drivers depends on the type of vessel,

Code, 2003).

its size and other parameters (Fig.3). (Maritime

Road Traffic Safety Department
(the State Register of Vehicles and Drivers)

vessels th
ships that

e maximum length of which is less than 12 metres, except for
are used for commercial activity at the sea and in ports

the following pleasure craft: vessels intended for water sports and
recreation (also jet-skis), the maximum length of which is less than 12
metres, except for yachts

Fig. 3. The kinds of recorded ships in the State Register of Vehicles and Drivers
In Road Traffic Safety Department be recorded a craft, such as watercrafts, jet skis, motorboats and
rowing boats (vessel intended for travel, using oars (rowing) or engine with a power of 3.7 kW),

regardless of length. (Registration procedures
established that the rowing boats definition a

of vessel..., 2008). So according to this definition, it is
Iso applies to floating houses. In addition, these rules
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permit the registration of rowing boats on a voluntary basis. Personal watercraft, motorboats and
rowing boats in accordance with these rules are regarded as small-size vessel. Registering a small-size
vessel, Road Traffic Safety Department will grant the registration number and small-size vessel owner
(possessor) issue a registration certificate. Based on the above assessment, it is concluded that the
floating houses should be registered in the Road Traffic Safety Department as a navigable feature.
Besides the floating houses could be a place of residence. According to the Civil law place of
residence (domicile) is that place where a person is voluntarily dwelling with the express or implied
intent to permanently live or work there. (The Civil law, 1937).

Declaration of Place of Residence Law stated a place of residence is any place (with an address)
connected with immovable property freely selected by a person, in which the person has voluntarily
settled with an intention to reside there expressed directly or implicitly, in which he or she has a lawful
basis to reside and which has been recognised by him or her as a place where he or she is reachable in
terms of legal relations with the State or local government. (Declaration of Place of Residence Law,
2002).

Ship may eventually become unsuitable for navigation, but it can be moored to the shore and become a
floating house, which could be used as a residence. However, the floating houses become a place of
residence, to be necessary to follow the same rule as apply to residential homes. It is necessary to
define the requirements for discharge of waste water, water supply, health and safety.

The Floating Home Association Pacific of Canada defines the floating home, means a floating
structure which is all of the following:

- it is designed and built to be used, or is modified to be used, as a stationary waterborne residential
dwelling;

- it has no mode of power of its own;

- it is dependent for utilities upon a continuous utility linkage to a source originating on shore.

- it has a permanent continuous hook-up to a shore side sewage system.
(http://www.housing.gov.bc.ca)

National Association of State Boating Law of the United States of America floating houses define
“Floating Domicile” means any vessel, home, craft or other structure, that is in or upon any waterway,
wetland, marsh or floodplain, within the jurisdiction of (your state), whether such craft is moored,
grounded, adrift, floating, sunk, or otherwise made fast to, or attached to the bottom, the shoreline, or
any other structure, the craft having been designed, used, or intended to be used, whether as originally
constructed or by retrofit, as a temporary or permanent residence, business, social club, and for
whatever reason, is unsuitable for navigation on the waterways. (http://nasbla.org)

Conclusions and proposals

1. It is necessary to develop specific rules for the construction of floating houses, should be
determined the status of floating houses and formation procedures, to reduce conflicts between people
who use waterways and public water.

2. Residential homes are buildings, from which the area for at least half is used for habitation, the
building is defined as a separate, long-term use, a covered building that is open to people and that is
useful or intended for human or animal shelter or housing items, so floating houses may be classified
as residential homes, so that such buildings would hold for the Construction Law and General
Construction framework.

3. In reviewing the rules together, it can be concluded that if the floating house is a movable
structure, then linking it to the parcel, it will be recognized as part of the land and will own the
property owner.

4. National Real Estate Cadastre Law currently does not allow the floating house to specified as an
object of real estate, because the floating house is movable from one place to another with
disassembling thereof or otherwise damaging it externally. The information about floating houses is
not possible to register in the National Real Estate Cadastre Information System.

5. Floating house could be described as a dwelling house, so it should be seen as the building and
declared the component of land, thus may be specified as an object of real estate and enter to Land
Register.

6. If the floating houses in view of the movable structure, then it would be possible to record in Road
Traffic Safety Department as a navigable feature, but if the floating houses close links with the land,
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then it will be recognized as part of the land, owns the land owner and to be able to enter the Land
Register.
7. The floating house is a building whose construction process should address several issues: the
edge of the reservoir should be built and established infrastructure to provide floating house
connections to main road networks, floating home production technologies should be safe and
certified.
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Pe3iome

JIAWITA TAMBUTE, IVIABYUYHME CTPOEHUS KAK HEJIBUKUMOE UMYIIIECTBO B JIATBHUH - IPABOBBIE ACITEKTHI

Lenvto 0annoli cmambi A615emcsl UCCIe008aHUe 0OUUX 60NPOCOE CINPOUMENbCBA U NPAGOBLIX OCHOE (HOPMUPOBAHUSA NAABAIOWUX IHCUTBIX
domos. Hcxoos uz nocmasnenHoll yenu, 6 ucciedo8anuu peutersvl ciredyowue 3adaqu: 1) ucciedosanue 60npocos cmpoumenscmad niagyyux
0oM08 2) npoeecmu aHAIU3 NPABOBLIX ACHEKMO8 HEOBUNMCUMO20 U OBUNCUMO20 umyujecmsea 3) udenmugpuyuposams npodiemvl
cmpoumenscmea, (POPMUPOBAHUA NAABYHUX JICUTLIX OOMO8 U UX pecucmpayuio 6 3eMenvHylo KHuzy. Jaunas cmamvs Aensemcs
meopemuyeckum Uccie008anueM 6 KOMopom PacMOMPeHHO UMeluuecs 6a3a HOPMAMUGHBIX AKIMOE OMHOCAUUEXCA K CHIPOUMENbCMEY
NNABAOWUX HCUNLIX OOMO8, K CO30AHUI0 CHPOUMENbHBIX Naoujadell 6000éMax O 8036e0eHUs MAKUX NIABAIOWUX OOMOB U BO3MOJICHOE
onpedenenue cmamyca Smux cmpoenuti. B pabome ucciredosan npagogoii 6onpoc: AeAeMcs AU NAASAIOWUL HCUTOU OOM HEOBUICUMBIM
UMYLYeCBOM, UL OHO ABTACMCI OBUNCUMBIM UMYUECHIBOM, KOMOPOe mpebyemcs unu Hempebyemes 3aHocums 6 nyoauunvix peecmpax. Ha
ce200HAwUL OeHb HOPMAMUEHbIe aKMbl 8 Jlameuu Heno3eoaem niasyyux HCUnblx 00Mo8 Onpedesimy KaK HeOBUNCUMOEe UMYUJeCMBO, YMO
00YCNIO6NIEHHO MeM YMO MOKOe UMYWeCmeo 603MOJICHO nepemewyantv ¢ 00HO20 Mecmo 6 opyzoe 6e3 pazbopku u 0e3 nospedlcoenuil.
Hckniouenuem sgnaemcs cayuuil Ko20a naasaiuyuy HCunol 00M NPUBA3aH K 3eMelbHOMY Y4acmKy npunaonedxcaujeco cobCmeenuKy 3emi,
U M020a OHO CMAHOBUMCS YACHBIO OAHHO20 HEOBUNICUMO20 UMYUeCMEd, OAHHOE YCI08Ue NO360Jsem MAKO 00beKm 3aHOCUMb 3eMenbHYI0
knuey. Ilnasyuuil ocunoti 0om aeasemcs cmpoenuem 8 npoyecce Co30aHus KONMOPO20 He0OXOOUMO peuianb pso 60HPOCOS: HEOOXOOUMO
co30amb na bepezy un@pacmpykmypy obecneuusauyio noOKI0ueHue K KOMyHUKayuam, ouucmusim coopyscenuam. Cozoanue niasarouwux
JHCUTIBIX OOMO8, UX CIPOUMENLCMEO O0INHCHO COOMBECMEOBAMb CHIPOUMEbHbIM HOPMAMUBAM U OMEeYanb npebosaHuem 6e30nacnHoCmu.
B uccnedosanuu ucnonvsoeana nayunas aumepamypa, 3akonooamensiwie akmol Jlameuu. Hexomopeie 66160061 cOenamnsl na meopemuiecKux
U abcmpaxkmuulX 0CHOSAHUI.
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USE OF ANALYTIC HIERARCHY PROCESS IN EVALUATION OF
LAND SURVEY PROJECTS: CASE OF LATVIA

Alise Giluca, Velta Parsova, Martins Zgirskis
Latvia University of Agriculture

Abstract

Legislative acts of Republic of Latvia define the requirements for development of land survey projects but there
are no unified methodology and criteria for applying of these requirements. It is also not determined how to
evaluate the priorities of land survey projects in cases when the project is developed in several versions. In
legislative acts there are eight criteria nominated for designing of land parcels in land survey projects that is an
object of instant research. The task of research is to develop the methodology for comparison of versions of land
survey project. As the most appropriate method for this purpose was chosen the Analytic Hierarchy Process
because for comparison of versions of land survey project it is necessary to obtain numerically comparable
values. Using the Analytic Hierarchy Process the global priorities (numerically comparable values) were
calculated, and higher global priority allows make a choice of prior version of land survey project.

Key words: Land survey project, the Analytic Hierarchy Process, importance of criterion, pairwise comparison
matrice, global priority

Introduction

The purpose of land survey projects is to improve land use conditions for sustainable use of the land

resources and better organization of agriculture production. Because agriculture production is changed

to new technologies, importance of rational organization of household territory and proper

configuration of land parcel boundaries has increased (Locmers, Jankava, 2002). Rational approach to

location of land parcel boundaries in development of land survey projects has vital importance because

every concept can be implemented in many ways, and it is required to be able to evaluate them for

choosing the prior version.

In frame of land reform the acreage of land parcels, pattern of their mutual placement and location of

external boundaries (geometry) was regulated by laws of land reform and special regulations (Law On

Land Use and Land Survey, 1991). As a result of the land privatization state owned land gradually has

been granted into private ownership. New real properties were established on the base of decisions

made by Land Commissions, which approved acreage and external boundary of land parcel, designed

in the graphical material —land survey project of local municipality or town. The task of land survey

project was:

e to create a preconditions for a sustainable use of the land and other natural resources, to preserve
priority agriculture and forestry to suitable land for their requirements;

e to establish a favourable managerial and territorial preconditions for successful agriculture
production;

e to allocate boundaries of land parcels as much as possible synchronized to features of constant
natural elements of locality (rivers, brooks, ditches, edges of roads, etc.).

The latest legislative acts regulating design of land parcels in Latvia are Land Survey Law, adopted in

2006 and Cabinet Regulations No 867 “Regulations for the development of a land survey project”

adopted December 11, 2007. In the land survey projects have to be considered main requirements as

follows:

e land parcels have to be designed with a compact configuration (with the shortest perimeter);

e inter-areas have to be eliminated, if possible;

e by subdivision of the common property in real parts is not allowed to create new inter-areas.

The boundaries of land parcels have to be designed as broken lines with turning angle near to 90° but

individual boundary sections are straight virtual lines without breaches and agree with features of

constant natural elements of locality.

Legislative acts of Latvia define the requirements for development of land survey projects but there is

no unified methodology for determination of the best version of land survey project fulfils the

appropriate requirements. Therefore the criteria for designing of the land survey projects were chosen

as research object. The goal of research is to chose the criteria that can serve as basis for

development of methodology for comparison of land survey projects versions. The task of research is
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to select the criteria for designing of land parcels boundaries and evaluate these criteria using the

Analytic Hierarchy Process.

In the research have been used laws and other legislative acts. For comparing of land survey project

versions has been used the Analytic Hierarchy Process, created by American mathematician

T.L.Saaty. The Analytic Hierarchy Process (AHP) is a theory of measurement through comparisons

and relies on the judgements of experts to derive priority scales. The comparisons are made using a

scale of absolute judgements that represents, how much more one element dominates another with

respect to given attribute (Saaty, 2008).

Discussion and results

For comparing of land survey project versions have been chosen eight criteria defined for designing of

land parcels:

e existing inter-areas are eliminated,

¢ by subdivision of the common property in real parts new inter-areas haven’t been created;

¢ boundaries have been designed taking into account existing buildings;

e in case of subdivision of the building distributive line of land parcel coincides with the distributive

line of the building;

land parcels have been designed with a compact configuration (with the shortest perimeter);

e boundaries of land parcel have been synchronized to features of constant natural linear elements of
locality;

e individual boundary sections have been designed as straight virtual lines without breaches;

e turning angles of broken lines are near to 90°.

The Analytic Hierarchy Process provides that mutual importance of criteria have to be estimated by

experts according nine-point scale. In the research were chosen 5 experts — professionals in land

survey. Using T.L.Saaty scale of absolute judgements experts compared the criteria in pairs, that

allows the textual information convert to figures (Saaty, 1980). This scale indicates how many times

one criterion is more important or dominant over another criteria.

After fulfilment of the matrices of hierarchical comparison was obtained an assessment given by each

expert and was calculated the importance of criterion. The importance of specific criterion was

calculated as average of assessments given by all experts. Assessments given by experts are

summarized in Table 1 where criteria are adjusted in rows according their importance. Experts are

indicated with letters A, B, C, D, and E.

Table 1
Results of calculation of importance of criteria
Expert | ) f
Criteria A | B | C | D | E mportance o
T criterion
Components of priority vector

D_|str_|but_|ve !me of land par_cel coincides with the 0298 | 0308 | 0362 | 0.385 | 0329 0336
distributive line of the building
Boundaries have been designed taking into | 358 | o076 | 0298 | 0.261 | 0.236 0.236
account existing buildings
In subdivision of the common property new | ¢ 16 | ¢ o73 | 0119 | 0.079 | 0.109 0.108
inter-areas haven’t been created
Boundaries of land parcel have been
synchronized to features of constant natural | 0.090 | 0.100 | 0.067 | 0.039 | 0.197 0.098
linear elements of locality
Existing inter-areas have been eliminated 0.032 | 0.103 | 0.102 | 0.135 | 0.043 0.083
Lanq parcgls have been designed with a compact 0036 | 0192 | 0025 | 0.077 | 0.058 0.078
configuration
Turning angles are near to 90° 0.035 | 0.109 | 0.012 | 0.011 | 0.012 0.036
IndeuaI b_oundar_y sections have been designed 0042 | 0040 | 0016 | 0014 | 0015 0.025
as straight virtual lines without breaches

Total 1.000
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As the most important criterion experts have evaluated "distributive line of land parcel coincides with
the distributive line of the building" (importance of criteria is 0.336) and "boundaries have been
designed taking into account existing buildings" (importance of criterion is 0.236). Quite similar
importance is given to the criterion "in subdivision of the common property new inter-areas haven’t
been created” (0.108) and "boundaries of land parcel have been synchronized to features of constant
natural linear elements of locality" (0.098). Almost all experts for criteria "distributive line of land
parcel coincides with the distributive line of the building” have given the highest priority. Criterion
“turning angles of broken lines are near to 90 and “individual boundary sections have been designed
as straight virtual lines without breaches” with importance of criterion 0.036 and 0.025 is of secondary
importance.

Calculated importance of criterion (Table 1) for comparison of versions of land survey projects is used
as weight, and these values are constant. Using The Analytic Hierarchy Process it is possible to
compare the versions of land survey projects according criteria and the best version of the project can
be determined.

The Analytic Hierarchy Process includes hierarchy pyramid divided into three levels. The hierarchy is
created from the top: 1™ level is general target, 2™ level is intermediate level - criteria, and 3 - lowest
level includes alternatives. General target is determination of the best version of land survey project.
The 2™ level includes eight criteria that specify the general target. The 3™ level includes possible
versions of land survey projects that have to be evaluated taken into account the criteria of 2™ level
(Figure 1).

™M level |Tha bast varsion of land survey projecil

IComp{Jct configuration ]——[Existing inter-areas have been eliminated I

| Turning angles are near to 9P I——I New inter-areas haven't been created |

2™ gyl
Individual boundary sections have Boundaries have been designed
E’:g;‘ Sﬁﬁ'{}gﬂt‘*grggcﬁgsu'ght wirtual taking into account existing buildings
Boundaries of land parcelhave been Distributive Ine of land SRt
3 i : line o 1d parcel coincides
:g?jﬁgﬁﬂggﬁ etlgn-feer?ttsl:‘rg? Igéc?]?}rjstqnt with the distributive line of the building
3 evel |1thversion of land survey projectl |2ndvers'lon of land survey preojact I

Fig. 1. Hierarchy pyramid for evaluation of versions of project

Making of decision according The Analytic Hierarchy Process involves many criteria used to rank the

alternatives of a decision. In evaluation of versions of land survey project is necessary to determine

how many times one of the versions of project is pre-eminent in comparison with another version

(Saaty, 2008). The versions of project are compared eight times according to each criterion using the

scale of relative importance (Table 2).

In legislative acts two of eight criteria are determined as compulsory requirements. They are:

e insubdivision of the common property new inter-areas haven’t been created;

e in case of subdivision of the building distributive line of land parcel coincides with the distributive
line of the building.

If the author of land survey project has observed these compulsory requirements, intensity of

importance of versions of land survey project is 1 (equal importance). If in one of the versions of land

survey project these compulsory requirements aren’t observed, intensity of importance of versions of

land survey project is 9 - extreme. These two requirements are included in criteria so that compulsory

requirements of law would be observed.

Six of eight criteria for designing of land parcels in legislative acts are observed as advisable

requirements.
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Table 2
T.L.Saaty scale of absolute judgements
_Inten5|ty of Definition Explanation
importance
1 Equal importance of criteria Two activities contribute equally to the objective
3 Moderate one criteria importance | Experience and judgement slightly favour one activity
over other over another
5 Strong one criteria importance | Experience and judgement strongly favour one activity
over other over another
7 Very strong one  criteria | An activity is favoured very strongly over another; its
importance over other dominance demonstrated in practice
9 Extreme one criteria importance | The evidence favouring one activity over another is of the
over other highest possible order of affirmation
2,468 !ntermediate values of intensity of Used in cases of compromise
importance
Source:

http://inderscience.metapress.com/media/p3pnvvmytjxc7cvkybrl/contributions/0/2/t/6/02t637305v6965n8. pdf

Land parcels have to be designed with a compact configuration, i.e. with the shortest perimeter. That

means that the purpose is to obtain designed land parcels with minimal amount of the length of

external boundaries. Wherewith the land parcel which length of external boundaries is the shortest is

designed with the most compact configuration. The compactness of land parcels have been

investigated by M.Locmers and other researchers, using coefficient of external compactness,

extendness, inter-areativity and location of external boundaries. These coefficients were used for the

characterization of external compactness of household (Zemes iericibas projektéSana, 1978). Using

this criterion the versions of land survey projects are compared concerning perimeter of external

boundaries. Best is version of project with shorter perimeter.

Concerning criterion “individual boundary sections have been designed as straight virtual lines

without breaches” the versions of land survey project are compared concerning length of artificial

boundaries. Best is version of project with shorter length of artificial boundaries.

Inter-areativity in Latvia is one of the most common disadvantages of territorial location. It is possible

to eliminate or reduce these disadvantages by developing the land survey projects for land

consolidation, the reorganization of land parcel boundaries or the exchange of land parcels. These

problems have been investigated by researchers M.Locmers, A.Jankava, D.Platonova etc. Legislative

acts define that in designing of land survey projects, if possible, existing inter-areas shall been

eliminated. Evaluating the versions of project by elimination of inter-areas or reduction of the number

of inter-areas the best is that version of project where more inter-areas are eliminated.

For evaluation whether boundaries of land parcels are designed taking into account existing buildings,

it is necessary to analyze requirements defined in legislative acts:

e hbuildings belonged to landowner fully shall be located within each new developed boundaries of
land parcel;

e the minimal area of developed land parcel in particular building site shall be observed considering
spatial utilisation and building conditions;

¢ boundaries shall be designed considering:

- minimal distance to the building, owned by neighbour, according physical plans or binding

regulations;

- minimal distance of fire security from the building to adjacent boundaries of land parcel;

- minimal distance from outhouse or barn to lateral or back boundary of land parcel;

e area of open area, indices of building intesity and building density of designed land parcels shall
not exceed minimal indices defined in physical plans or binding regulations.

Evaluating the versions of land survey project by criteria mentioned above best is version of project

with a larger amount of positive responses.

For evaluation whether boundaries of land parcels are determined by the situation on the natural linear

elements, versions of project was compared by amount of positive responses to these questions:

e boundaries of land parcel are synchronized to middle line of rivers, brooks, ditches;
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¢ boundaries of land parcel are determined by the margin or middle line of the road.

For comparing of versions of land survey project by the criterion “turning angles of broken lines are
near to 90% shall be determined in which version of project turning angles are more close to 90°.

After filling in of eight pairwise comparison matrices as geometrical mean are calculated specific
vector components. Thereafter is calculated component "x" dividing every number (special vector
component) by the sum of all numbers priority vector. As an example in Table 3 is shown the
calculation of priority of vector component "x6" of criteria "land parcels have been designed with a
compact configuration”. Intensity of importance of the second version of land survey project is
evaluated as 5 (strong importance of second version of the project over the first version).

Table 3
Pairwise comparison matrice for calculation of priority of vector component “x6”

Land parcels have been designed 1st 2nd Special vector Priority vector

with a compact configuration version version components component x6
1st version 1 1/5 0.45 0.17
2nd version 5 1 2.24 0.83
Total 6.00 1.50 2.69 1.00

The data in the Table 3 show that evaluating criterion “land parcels have been designed with a
compact configuration” the second version of project has higher priority vector component
(0.83>0.17). This means that concerning this criterion the second version of project is better.

Filling in of eight pairwise comparison matrices, in each matrice are calculated two priority vector
components "x". It describes mutual importance of versions of project by the respective criteria.

As a final step for comparison of versions of land survey project is calculation of global priorities that
includes intensities of importance of criteria, determined by experts and comparison of versions of
land survey project by these criteria (priority vector components x1-x8). For this purpose it is
necessary to obtain numerically comparable values.

Global priorities of versions of project can be calculated using formula 1.

G =(0.336 - 1) + (0.236 - X2) +...+ (0.025 - X8)

1)
where x1 - X8 - priority vector components.
An example for determination of the best version of land survey project by importance of criteria is
shown in Table 4.

Table 4
Example of evaluation of versions of land survey project
I Importance of 1st 2nd
Criteria L . .
criterion version version
Distributive line of land parcel coincides with the distributive line
o 0.336 x1 x1
of the building
Bo_un_darles have been designed taking into account existing 0.236 2 2
buildings
In subdivision of the common property new inter-areas haven’t 0108 3 3
been created
Boundaries of land parcel have been synchronized to features of
- ? 0.098 x4 x4
constant natural linear elements of locality
Existing inter-areas have been eliminated 0.083 x5 x5
Land parcels have been designed with a compact configuration 0.078 X6 X6
Turning angles are near to 90° 0.036 X7 X7
|I’_1dIVIdL!a| bo_undary sections have been designed as straight 0.025 8 8
virtual lines without breaches
Global priorities G, G,
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After calculation of global priorities (G; and G,) two numerically comparable values using formula (1)
are obtained and higher global priority allows to judge about the best version of land survey project.

Conclusions and proposals

1. Requirements of development of land survey projects defined in legislative acts aren’t enough
detailed; they cannot be used for determination of the best version of land survey project.

2. Analytic hierarchy process provides a proven, effective means to deal with complex decision
making involving multiple criteria and can assist with identifying and weighting selection criteria.

3. The results of research prove that the Analytic hierarchy process is appropriate for evaluation of
land survey projects and comparison of versions of land survey project.
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Pesrome

AJIMCE TWJIYYA, BEJTA TAPIIOBA, MAPTHUHBII 3rMPCKHUC. MPUMEHEHUE METOJA AHAJMTHYECKOM
HEPAPXWH ITPH OLIEHKE ITPOEKTOB 3EMJIEYCTPOMCTBA B JIATBUH

3akonodamenvuvie akmul Jlamsuu onpedenaom mpebo6anus K paspabomxe npoeKmos 3eMieyCmpoicmead, Ho Hem YCMAaHOB8IeHHOU eOUHOU
MemoOuKu u Kpumepues npuMeHeHUs JMux mpedoeaHuil O OYeHKU 6apUarmos NPOeKMos 3eMaeyCMpoLCMeEa, eciil NPOeKm paspadomar 6
HecKonbKux eapuanmax. B ucciedosanuu paspabomana memoouxa 05t CpagHeHUs npoekmos semieycmpoiicmea. Ha ocrnose oyenxu nsamu
9IKCNEpmMos — CReyuanicmos 3emieycmpoucmea Oblia NpoeedeHa OYeHKA BOCbMU KDUMepUues, u, NPUMEHss Memoo aHAIUMUYecKou
uepapxuu, Ovlia YCMAHOGNEHA UX 63AUMHASA 3HAYUMOCHb. [Ipumenennvili Memoo nosgonsem pacuumanmv CpAeHAEMble 6 HUCTIEHHOM
UsMepeHuU eIuUHbl, HeobXooumble Ol CPAGHEHUs BAPUAHMOE npoekma 3emieycmpoicmea. Ha ocnoee memoda ananumuueckou
uepapxuu OvlIU pacyumamansl 2100a1bHblEe NPUOPUMEMb] - CPABHAEMble 8 HUCIEHHOM USMEPEeHUU BeNUdUuHbl, 20€ NOJYYeHHblll Oolee
BbICOKULL NPUOPUMEN NO360.15eN NPUHAMb PeleHue 0 60ee ONMUMATLHOM 6apUaHme npoeKma.

Ki1roueBbie cj10Ba METOJT aHATUTUYECKOH UePapXHH, IIIO0ATBHBIN IPUOPUTET, KPUTEPUI OLIEHKH
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DEVELOPING LAND CONSOLIDATION CONCEPT AND STRATEGY
IN THE REPUBLIC OF MOLDOVA

Oleg Horjan
State Agrarian University of Moldova

Abstract

In the paper short data on the results of implementation of pilot land consolidation projects in 6 villages of the
Republic of Moldova in 2007-2009 are presented. As a result it became possible to accumulate the experience
necessary for extension of these works in scales of all country. Simultaneously a number of difficulties and
problems have been identified. It will be difficult to realize these works without elimination of them. In Moldova
in 2008 the Government has accepted the Program of land consolidation that was premature step because pilot
projects haven't been still implemented, the Concept hasn't been confirmed and Strategy of land consolidation
hasn't been developed. Therefore at the present stage it is necessary to concentrate efforts on developing the land
consolidation Concept and Strategy and on improvement of actual legal framework in this field.

In the paper the author who participated in implementation of these 6 pilot projects offers some ideas concerning
this problem. The factors constraining implementation of land consolidation are considered and some measures
on their elimination are recommended. A number of theoretical and practical problems demanding examination
and solution in the future are considered.

First of all, it is necessary to answer to the question: what we want to realize-land consolidation or land
reparcelling. Then in Strategy it is necessary to define: either land consolidation should be completely voluntary
or particularly or comprehensive compulsory and how in this case one may apply economic levers to accelerate
this process; what are the limits of the state intervention in regulation of land relations in modern conditions;
whether it is necessary to limit the sizes of land ownerships, etc. Also it is necessary to establish Land Bank and
united state entity responsible for land consolidation, to identify the demand of land consolidation specialists and
to organize their training by launching education courses, to develop land market, to amend legal provisions on
land consolidation, to determine sources and to develop administrative rules for financing land consolidation
projects.

Key words: land reform, land consolidation strategy, land consolidation concept.

Introduction

In 2007-2009 in the Republic of Moldova the land reparcelling pilot project in 6 villages has been
implemented. In 2009-2010 it has been extended on 40 other settlements. These works were financed
by the World Bank and the Swedish Agency for the International Development. Besides, even more
20 projects on land consolidation have been executed from the sources of state budget by the State
Enterprise “Planning Institute of Land Management”. All these projects were implemented in
conformity with methodology developed by FAO, with observance of voluntary and participative
principles of all interested persons, but all land transactions were carried out with application of
market mechanisms. Basically, they have been directed on development of middle and small peasant
farms. This land consolidation project became the greatest one implemented in the post socialist
countries from the Central and Eastern Europe (Horjan O, 2010).

The implemented projects have allowed accumulating necessary experience in this field, to identify
certain problems and difficulties of an organizational, institutional and legal order. Their analysis will
allow to beguine developing of the land consolidation Concept and Strategy as integrated part of the
sustainable rural development programs, to start mass land consolidation in the country.

The object of this article was to investigate the results of the pilot land consolidation projects
implementation and on this basis to offer the decisions of some problems which have to be considered
by developing land consolidation Concept and Strategy.

For research work the following methods were used: monographic, statistical, analogical, logic
analysis, induction and deduction, analysis and synthesis.
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Discussion and results

In context of the accumulated experience on land reparcelling in the Republic of Moldova developing
the land consolidation Concept and Strategy it is necessary to answer on variety of very serious and, at
times, difficult to resolve questions which yet don't find the answer in practice of land consolidation.
First of all, we should determine what will be realized in the country: land reparcelling or land
consolidation. The FAO organization as, practically, all countries of the world in their official
documents and instructions use term ,,land consolidation”. The term ,land reparcelling” has been
introduced into use by World Bank during implementation of pilot projects in Moldova. Between
these two definitions there is a cardinal distinction. Land reparcelling assumes, first of all, a
readjustment of land parcels with their partial consolidation. Land consolidation includes not only
reduction of number of plots of separate land ownerships and increase in their area, but, what is the
most important, developing sustainable rural development plans also, i.e. realization of integrated land
management. Though in the projects realized in Moldova formally these plans were developed,
actually they have not been realized in the absence of financial means.
The developing of Concept assumes the answer to two main questions (Adri van den Brink, 2005;
Stoyanov K, 2007; Marosan S et all, 2008, Eberlin R, 2008):

« what for and for what purpose land consolidation is necessary?

« according to this, what it is necessary to do for achievement of this object?
Further Strategy should concretize the Concept, how it should be done, what ways are to attain the
objects in view, what levers are necessary to use for this. Basically, the Concept and Strategy can be
united in one document, but thus one should find the answers on these three questions.
It is necessary to underline that the Concept and Strategy should be real, based on the financial
possibilities of the country, realizable in immediate future, should represent the clear and well thought
imagination about the future scenario of actions. Without this accentuation on a reality of the set plans
and purposes it simply can to turn to beautiful dream (Adri van den Brink, 2005).
Answering the first of the put questions, it is necessary to give reason absolutely firmly for urgency
and actuality of land consolidation. In public consciousness of the largest part of the Moldavian
society this idea has already taken roots. Just it will be the first driving power which will allow solving
this object in view. Healthy ambitions, desire, as of all branches of the power of various levels so of
landowners, should become the second driving power and the guarantor of success in practice.
Therefore from this point of view developing the Concept and Strategy shouldn't meet any problems.
Answers to the second question, what purposes should be attained in the course of land consolidation,
can be formulated as follows:

« creation of competitive agriculture and process industry;

* protection of natural resources and environment in countryside;

« develop new activities and raise standard of life quality in rural areas.
Each of these three overall objectives can be detailed and concretized in the Concept and Strategy.
Unfortunately, the results of implementation of the pilot projects and the projects designed on the
same methodology by Planning Institute of Land Management have shown it was not possible to
realize consolidation compactly anywhere. Even on those areas where the majority of the parcels have
passed to the hands of one landholder, there were some parcels which for whatever reasons remained
in the property of old owners (Fig.1).
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~ Partof Plan Il

Fig.1. Land ownership in part of Baimaclia village in Nisporeni county before (part of Plan I) and after the
project (part of Plan 1)
From this example it is difficult to say that land consolidation was finished on this area. The main
reasons of the creation of this situation were: unwillingness of a part of landowners to participate in
the project or they have not found the decision to the desires and intentions; a considerable number of
problems with inheritance registration; rather a considerable number of the abandont lands and
absence of their owners, etc (Table 1).

Table 1
Reasons and its numbers which complicated participation in the land reparcelling pilot project
Reasons Busauca Sadova Bolduresti Calmatui Opaci Baimaclia

Identified No of 708 1319 1786 635 | 1762 1048
landowners
Ne of land owners
of retired age 183 620 690 160 600 183
Ne of land owners
who work abroad 32 30 80 5 200 32
Ne of inheritance
broblems 63 60 400 140 400 63
Ne of abandoned
land parcels 0 20 50 0 100 0

For this reason in 6 pilot villages from 3578 land owners, or 49 % from their total, only 2908 of them,
or 40 %, could participate in the project Therefore without decision of these problems it will be
impossible to realize the compact land consolidation. That is why it is very important to determine
accurately in the Concept and Strategy if land consolidation will be absolutely voluntary and last tens
or hundreds years or nevertheless it should carry the elements of influence and economic compulsion
i.e. to find real legal, financial, economic and other market instruments for regulation of land
relations and acceleration of land consolidation implementation. Answering this question we should
recognize that on the one hand, we want to enjoy individual freedom, and on the other, we recognize
the need for government action and regulation.

Thus, one of the keystones taken as a principle of the Concept and Strategy should become a measure
from which the state can and should interfere in the matters of regulation of land property rights and
land relations. What in this case should be the levers and the limits of state intervention in regulation
of land market? It is clear that these levers of influence should be especially market, as, for example,
the mechanism of financing and crediting, a subvention, taxes, payments, etc., without any
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noneconomic violence or administrative influence. In this respect it is possible to combine the various
investment projects implemented in rural areas (on water supply, construction of roads, land
reclamation and others) with land consolidation, as they do it, for example, in Germany (Weiss E,
2005). The problem is: what of these instruments, how and when it is necessary to apply for attainning
the object in view (Morosan V, et al, 2008). So, three most appropriate for Moldova consolidation
models may be considered within Strategy:

* Absolutely voluntary consolidation.

* Partly compulsory consolidation.

* Consolidation as part of investment project.
Experience of land consolidation in Moldova has revealed one more negative phenomenon-
concentration of land in some villages in hands of a close circle of landowners that actually transforms
them into modern landlords. If this process will occur uncontrolled further and become mass, for the
country it threatens in the near future with social explosion because for the majority of rural
population land continues to remain the main and unique source of existence. Created situation
demands conceptual reflection in Strategy by introduction of restriction on the area of one
landownership. Similar restrictions are entered in some countries already: in Bulgaria-30 hectare, in
Czech Republic and Slovenia-150 hectare, in Hungary-600 hectare for physical and 200 hectares for
legal bodies, in Romania-10 hectare, in Lithuania-50 hectare. (Ginju V, 2007). Such restrictions have
been introduced in Bessarabia, as well as in other parts of Romania, within agrarian reform from
1918r when the big landlord’s property has been liquidated, and the area of one landownership was
limited with 100 hectares of the land.
Land consolidation is long, continuous process which should be realized by natural way in process of
maturing of corresponding conditions. Even after finishing of the first stage of consolidation in any
village, immediately there can appear a necessity for its continuation since there may appear new
conditions and people who wish to join this process. But here can appear and an opposite tendency.
On certain motives any stakeholders may want to get rid of a part of already consolidated land. This is
their natural right. But how to be in this case with financial resources already spent for consolidation?
How to prevent process of new land fragmentation? This moment should find the reflection in
Strategy as it was made, for example, in Lithuania where it is forbidden to introduce this kind of
changes in the land tenure within the next 5 years after implementation of land consolidation.
Last years there were identified other tendency of buying up the land by different legal and physical
persons for the purpose of its subsequent resale in the speculative purposes. As a rule, this land isn't
processed and is transformed in a category of virgin and long-fallow land. Land received by their
owners as share-equivalents and which for various reasons isn't processed transforms here also. The
summary data on dynamics of change of the area of this kind of land is presented in Table 2.

Table 2.
Dynamics of the virgin and long-fallow land area on years, thousand hectares
Categories of land 2000 | 2002 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
destination
Land ~ of —agricultural | 5o | 49 | 67 | 120 | 207 | 178 | 190 | 251 | 302
destination
Land of total destinations 6.4 8.3 10.1 15.9 25.7 21.7 23.0 29.0 34.2

Apparently, over the last 10 years the area of this land has grown in 9 times and continues to grow by
fast rates. Though in the general structure of the category of agricultural land their share isn't great yet
(an order of 1.5 %), in Strategy it is necessary to develop legal instruments of counteraction to this
phenomenon, of introducing this land in an agricultural use and process of land consolidation. In many
countries Land Banks are used as effective instrument for the decision of the given problem. They
play an important role in acceleration of process of land consolidation and regulation of land relations
in society. By means of Land Bank in the course of land consolidation can be solved and other
problems: taking out from agricultural use of low-productive land (with the grade of fertility less than
40 points) or sale at auctions the land withdrawn legally for debts, non-payment of taxes or for other
reasons. Institution of Land Bank would promote development of land market also without which it is
impossible to realize land consolidation effectively. As statistical data shows (Bannicov A, 2007,
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Statistica, 2010), in years of land consolidation pilot projects implementation number of land
transactions and, first of all, land purchase and sale has sharply increased (Table 3).

Table 3
Types of land transactions
Year Total transactions Surchase-sale inclusive orgaging
2000 27158 (%E’Z) (1670%
2006 139261 ?3};‘;3 ?50%
2007 157614 ?f(‘)‘f% ?29;:)1
2008 265279 1(}12‘0‘2)3 1(%?)1
2009 287937 1(‘;%%2)2 1(335;1
2010 249690 1(%/2)8 1(;3/3)0

The analysis of the land property turnover by kinds of transactions shows that operations on purchase
and sale of agricultural land (36-50 %) or on the average 41 % prevail for these years. It is a positive
tendency since prevalence of the given transaction in operations on agricultural land alienation
represents the surest way of their consolidation that in its turn promotes development of agriculture
and the land market.

The previous problem is closely connected with the problem of access to farmlands. Who should have
the right to implement land consolidation, to be engaged in agricultural production: all interested
persons or only those who have special training in the field of agriculture, as, for example, in the
Netherlands and Hungary (Flachner Z, 2007, Pivcova I, 2007).

Considering that consolidation is complicated, complex and long process, only experts having special
knowledge and training should be engaged, probably, even ones should be licensed. As practice has
shown, participation in this business of casual, without special training persons, can not do harm only,
but even to discredit idea. Therefore in Strategy it is necessary to specify ways of such experts training
with their subsequent licensing. In this sense, in the country it ought to constitute the uniform central
body responsible for land consolidation implementation (Morosan V, et al, 2008).

However the most difficult is the problem of land consolidation financing. Without its decision there
are senseless all discussions on it, and especially all efforts on Concept and Strategy developing. As
the results of the first land consolidation projects have shown, only direct expenses on land
transactions registration at the cadastral offices are estimated in average near 31000$ USA on each
village. But, if to add here the expenses connected with rural development that is an integral part of
consolidation this sum will grow on an order and their realization only at the expense of the state
budget becomes unreal. Experience of the European countries shows that some thousand Euro are
spent for these purposes on lhectar of the consolidated land that means tens and hundreds millions
Euro annually in each of them (Cihal L, 2007, Dima A, 2007).

Here there is one more hidden reef. If to plan, as some experts recommend, to consolidate annually
land in 15-20 villages, then concerning that there are more then 900 primaries in Moldova, it will need
45-60 years for implementation of land consolidation only one time in each of them. Such terms are
inadmissible. Therefore in the Concept should be established end of the first stage of consolidation in
all villages within 10 years that will cause increase in expenses in 5-6 time else.

For the decision of this of extremely complicated problem, besides use of already available credits,
grants, projects from the international bodies, it is necessary to involve private investments. Taking
into consideration that majority peasant’s farms have not such financial resources, for these purposes it
would be possible to attract investments of the processing enterprises, technological machine stations,
and various corporate agricultural enterprises. But for this purpose in the Strategy it is necessary to
establish that the state guarantees to all participants of consolidation, independently of the
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organizational-economic and legal form, equal conditions for concurrence and only practice should
select definitively the most viable and effective of them in the conditions of Republic Moldova.

Conclusions and proposals
Land consolidation is important instrument for agriculture and rural development of every country.
For Moldova, as for other transition countries, it has even bigger importance, because it represents a
part of political, economical and social reforms. That is why it is very important developing the
national and Strategy based on the new Concept that involves a comprehensive and multidisciplinary
approach and the fusion of elements of agricultural and rural development.
Proceeding from the above-stated, in Strategy on base of the accepted Concept following
compartments should be developed:
* Review and assessment of the modern situation with land fragmentation problems.
* Generalization of land consolidation experience, motivation of its necessity, ambition in the light
of agricultural and rural development state policy.
* Purposes and expected results of consolidation.
» Network analysis: structure of participants, their rights, duties and responsibilities, cooperation
possibilities.
« Instrumentation development: land consolidation policy, possible scenarios of consolidation and
its alternative variants.
« Institutional aspects, including legal and organizing ones.
« Implementation process: consolidation procedures and arrangements between participants.
* Definition of financing sources.
* Publicity, awareness company, and monitoring of land consolidation.
SICHOTO IIOHUMAaHMU:A, YTO HAOO ACIaTh U COTJIaCHuA OOJIBIIMHCTBA rpaXxa1aHCKOI'o 06LLI6CTB3..
In the Strategy it should be defined as short-term and long-term priorities so realization schedule of
land consolidation process.
Land consolidation connected with realization of agrarian and land reforms, have more political, than
economic character. Therefore both the Concept, and Strategy, should be based on mutual
understanding and the national political consent, on desire of all political forces (or majority of them)
to act in common in the chosen direction with support of the international community. It is very
important, that this internal political mutual understanding concerning land consolidation would have
a guarantee of stability from the international organizations. Otherwise there will be a danger of
changing the chosen course in the case of changing the governmental teams. Therefore developing of
these documents will demand a lot of time for estimation of the received results and consensus
achievement on these questions. In some countries (Lithuania, Bulgaria and others) Concept and
Strategy have been developing for years, until clear understanding of what was necessary to do and the
consent of the majority of a civil society was not reached.
In favor of this conclusion says also the fact that consolidation represents complex and very
complicated process. It is connected not only with liquidation of excessive land fragmentation, but
also with development of social and economic infrastructure, engineering arrangement of territories,
wildlife and environment protection, etc. All this assumes involving in process of Concept and
Strategy developing of various experts from different fields of activity, and, accordingly, the
organization of their cooperation and coordination activities with corresponding state structures.
Attraction at the initial stage to Concept and Strategy developing of the different Ministries is very
important from the point of view of their participation in carrying out of the tasks in the future. Thus
there would be rational to create special Coordination interdepartmental committee under the aegis of
the Ministry of Agriculture and Food Industry which would be engaged in the implementation of the
vision and monitoring of the content and progress of the Concept and Strategy developing.
It is necessary to define if we will improve already available legal network on land consolidation or it
will be better to develop a new package of legal documents.

References

1. Adri van den Brink. (2005) How to Develop a Version of Land Consolidation:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2005/Land2005/Netherlands_van_der

2. Cadastrul funciar al Republicii Moldova. (2000, 2002, 2004, 2005, 2006, 2007, 2008, 2009, 2010). Chisinau:
Ed. Agentiei Nationale Relatii Funciare si Cadastru, 987 lpp.

89



BALTIC SURVEYING’11

3. Cihal L. (2007) Land Consolidation in Czech Republic and Support from EU Funds:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2007/Land2007/Czech.pds.

4. Daugaliene V, Leimontaite G. (2008) Land Consolidation and its Nearest Future in Lithuania:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2008/Land2008/Lithuania.pdf

5. Dima A. (2007) Approaches and Project Plans for Land Consolidation in Romania:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2007/Land2007/Romania.pds.

6 Eberlin R. (2008) Land Consolidation and Rural Development ~ Programmes:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2008/Land2008/FAOQ Introduction.pdf

7. Flachner Z. (2007) Land Consolidation in Hungary: Lessons Learned from from the Bereg Fao Pilot Project:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2007/Land2007/Hungary.pds.

8. Ginju V. (2007) Structura drepturilor asupra terenurilor. Cadastru, Ne5-6, 8-9 Ipp.

9. Horjan O. (2010) luridiceskie problemi consolidatii zemeli v Respublike Moldova. Proceedings of
International Scientific Methodical Conference Baltic Surveying 2010, Lithuanian University of Agriculture,
145-150 Ipp

10. Marosan S., Trajkovic M., Andric A., Knezevic Z. (2008) Land Consolidation and Rural Development in
Serbia: www.fao.org/fileadmin/user.upload/Europe/documents/Events_2008/Land2008/Serbia_Paper.pdf

11. Pivcova l. (2007) Qalification for Projecting of Land Consolidation:
www.fao.org/fileadmin/user.upload/Europe/documents/Events_2006/Land2006/Pivcova.pds.

12. Statistica. Informatia privind numarul inregistrarilor effectuate de citre Intreprinderea de stat “Cadastru” in
luna decembrie 2010: www.cadastre.md/upfiles/kfm.catalog//mod%?20Informatie%20decembrie%202010.pdf.
13. Stoyanov K. (2007) The Bulgarian Land Consolidation Strategy 2007-2013 and Share of the Rural
Development Programme within the Land Consolidation:
www.fao.org/fileadmin/user.upload/Europe/documents/Events 2007/Land2007/Bulgaria.pds.

14. Weiss E. (2005) Land ownership; land regulation and real estate management in the Federal Republic
Germany. Proceedings of International Scientific Methodical Conference Baltic Surveying 2005, Latvia
University of Agriculture, 9-20 Ipp.

Pe3iome
OJIEI XOPXXAH. K BOIIPOCY O PA3PABOTKE KOHIENIHUU W CTPATETMM KOHCOJUJALMU 3EMEJbL B
PECITYBJUKE MOJIJIOBA

B cmamuve npueodsamcs kpamxue ceedeHusi 06 umozax Heoperus: NUIOMHbIX npoekmos 6 6 cénax Pecnyonuku Mondosa ¢ 2007-2009 2o00ax.
B pesyrvmame yoanoce nakonums onvim, HeoOX0OUMbLIL 0I5l pACNPOCmpanenus Imux pabom 6 macwmabax eceii cmpanwvl. OOHOBpeMEHHO
ObL1 BCKpbIM pa0 mpyoHocmell u npobrem, Oe3 yYCmMpaHeHus KOMopwvlx 3mo 0yoem mpyoHo coerams. B Mondose 6 2008 200y
Ilpasumenscmeéo npunsno Ilpospammy KoHcoruoayuu 3emeib, 4mo ABUNOCH NPEHCOCEPEMEHHbIM WA2OM, M.K. He Obliu ewjé 3a8epuieHsl
nunomuvle npoekmel, e 6viia ymeepowcoena Konyenyus u paspabomana Cmpamezus konconuoayuu 3emens. Ilosmomy na cospemennom
amane ciedyem CKOHyeHmpuposams ycuius Ha paspabomke Kowyenyuu u Cmpamezuu Koncoruoayuu 3emeib, a MAK#Cce
COBEPUIEHCIMBOBAHU 0eLICMBYIOUe20 3aKOHOO0AMeNbCmed 8 OAHHOU 001acmu.

B cmamve npusooamcs nexomopuie cooOpadcenus agmopa, y4acmeosasuie20 8 peanusayuu 6 nuiomuslx npoeKmos, no OGHHOMY 0NPOCY.
Paccmampusaiomes pakmopel, coeporcusaiowue pasgumie pabom no KOHCOIUOAYUU 3eMeb U PEKOMEHOVIOMCS Mepbl N0 UX YCIMPAHEHUIO.
Tloonumaemcsi pso meopemuuecKux u NPAKMUYECKUx npoobiem, mpedyouux c60e2o 0aibHelue20 U3y4eHus U PeueHus.

IIpedicoe 6cezo, cmagumces 60NPOC 0 MOM, MO Cledyen pean306bi6anb: KOHCOIUOAYUIO U penapyeiuposanue semens. B Cmpameauu
HE0OX0OUMO Onpedenumy. O0INHCHA KOHCOMUOAYUS NPOGOOUMCA NOIHOCMbIO HA 00OPOBOILHOU OCHOGe WU Cledyem paspabomamv u
NPUMEHUMb YKOHOMUYECKUE pblyacu 05l e€ YCKOPeHUsl; KAKOBbL npedeiibl 20CYOapCMBEHHO20 6MEUAMeNbCmed 8 pecyiupo8aHue 3eMebHbIX
OMHOWEHUTl 8 COBPEMEHHbIX YCIOBUAX; HA00 U OPAHUYUEAMb pasMepbl 3emiaesnadenuil u Opyeue. Cmasumcs 6onpoc o cO30aHUU
3emenvroco 6anka u eOuHoll 20CyOapcmeeHHol CiyicObl 8 001ACmU KOHCOTUOAYUY, OP2AHU3AYUU NOO20MOBKU CReYUATUCTNO8, PA3GUMUL
3eMeNbHO20 PLIHKA, COBEPUIEHCME08AHUU  delicmayloujeco 3akoHooamenbcmea. IIpednazatomes nymu Onsi  peuieHus 60npoca o
@unancuposanuu pabom no KOHCOTUOAYUU.

Kniouegvie crosa: 3emenvrasn pegpopma, 3emenviblil POHO, KOHCOIUIAYUSL 3eMelb, 3eMENbHbLIL PbIHOK.

Outer Xop:kaH, KaHIUIAT CEIILCKOXO3SMCTBEHHBIX HayK, JOIEHT, 3aBeAyIOUIMH KadeIpoil 3emieycTpoiicTBa
TocynapctBennoro arpapHoro yHuBepcutera Monmoser, MD-2049, Pecnyomuka Monmosa, Kumunés, yor.
Mupueruts 44, tel. (373 22) 432283, (373 22) 432235, mail: horjan@uasm.md
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PROBLEMS AND PERSPECTIVES OF LAND CONSOLIDATION
PROJECTS IN THE REPUBLIC OF LITHUANIA

Birute Kavaliauskiene, Marite Elene Tarvydiene.
Lithuanian University of Agriculture

Summary

Since the year 2000 with the help of the specialists from the Land Consolidation Division of the Danish Ministry
of Food, Agriculture and Fisheries, pilot land consolidation projects have been started. Besides the simple
territorial readjustment of land parcels, these projects aimed to encourage local initiatives as well as to develop
the land consolidation mechanism as an essential tool for the development of the integrated rural development
including environment protection, development of infrastructure together with the creation of competitive farms.
Experience gained during these pilot projects (cadastral areas of Dotnuva and Akademija in Kedainiai district,
cadastral areas of Puskelniai in Marijampole municipality and cadastral area of Pabaiskas in Ukmerge district)
was used when preparing legal acts regulating land consolidation.

In Lithuania, already fourteen land consolidation projects (which were finished in October of 2008) have been
started since the year 2006 following the provisions of the legal acts regulating land consolidation.

The total area of the consolidated land covered 4827 ha, 380 landowners with 731 land parcels took part in this
process. During the time of the fulfilment of these projects, in order to form land parcels of rational size and
form as well as to expand agricultural land holdings, the number of projected land parcels has reduced by 219.
Best results were achieved in the land consolidation project of Deguciai cadastral area in Telsiai district (which
covered the largest territory). After the enlargement of the land-ownership, 67 land parcels were formed instead
of 115.

According to the National Land Consolidation Strategy approved by the Government of the Republic of
Lithuania in 2008, it will be necessary to carry out the land consolidation gradually in the area of about 900.000
hectares. During the period of 2008-2013, it is aimed to increase the average size of the project from 300 up to
600 hectares, and the average size of the land holding — from 12 up to 20 hectares.

Keywords: land consolidation, pilot projects, land consolidation strategy, land owners.

Introduction

A very important stage in Lithuania’s history is coming to an end, i.e. the restoration of ownership
rights to land, forest and water bodies. The ownership rights were restored to 98 percent of all
Lithuanian citizens, who submitted applications, and the rest part of the applications will be satisfied
in upcoming years. However, it is obvious already now what the after-effects of this land reform will
be. Usually, the restored land parcels are rather small — the average area of agricultural land belonging
to the owner was 6.0 ha, at present — about 12 hectares. The average area of the land parcel used for
agricultural activities is only 3.3 ha. The average area of the private household plot is even smaller.
Such small land parcels often divide former large fields into several land holdings, which are too small
for the establishment of competitive farms. Free state-owned land areas intervening between the areas
of private lands (restored in kind) increase land fragmentation even more.

Land is a valuable commaodity; therefore, the question of the rational use of land was and always will
be the topical one. After Lithuania had joined the European Union in 2009, the question of competitive
farms, which is inseparable from the enlargement of landownership, was especially emphasized. It
becomes obvious that for the successful competition of our farmers in the European Union market it is
necessary to predict new land management measures, which should help readjust small and scattered
land parcels into rational land-ownerships suitable for more efficient farms. The establishment of
competitive farms is directly connected with land consolidation. Such measure is widely known and
has been carried out in European countries for hundred years and even more (Aleknavicius, 2004).
Since the year 2000 with the help of the specialists from the Land Consolidation Division of the
Danish Ministry of Food, Agriculture and Fisheries, pilot projects of land consolidation have been
started.

During the implementation of the first pilot project, the main attention was paid to the readjustment
process of land parcels in the areas of traditional agriculture as well as to the formation of the main
principles of the legal base necessary for that process. The second pilot project was carried out in three
different Lithuanian rural areas. This second project was the continuation of the first one. Without the
simple reparcelling of the territory more aims, encompassing the encouragement of local initiatives,
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were focused on. Besides, it was aimed to develop the land consolidation mechanism as an instrument
for the development of the integrated rural development; encompassing environment protection policy
together with the establishment of competitive farms. Experience gained during these pilot projects
was used preparing legal acts regulating land consolidation (Zemés, 2006).

The main aim of land consolidation is to improve the structure of land holdings, to design and built
approach roads as well as to create other necessary infrastructure. The element of land consolidation is
also very important for the environment protection and the improvement of the living conditions for
rural communities. Not only the owners of private lands, but the trustees of the state-owned lands as
well take part in this voluntary process. Every farmer participating in this process should feel the
benefit of land consolidation. With the decrease of the distance from the centre of the farm to the
cultivated lands and with the improvement of the form of parcels, farm production expenses decrease;
farming conditions improve and farm and land value increase after the reparcelling. Land
consolidation is useful to rural communities as well, because the territorial base for alternative
activities as well as for the development of the network of local significance roads, etc. is being
formed during the implementation of this process (Aleknavicius, 2004).

Since the year 2006, already fourteen land consolidations projects were started and implemented
according to the provisions of legal acts regulating land consolidation. They were finished in October
of the year 2008.

The aim of the article was to summarise the problems as well as to foresee perspectives of the land
consolidation projects prepared in Lithuania.

In order to reveal the problems of land consolidation works, the accumulated documentary, graphical
and statistical data was analysed using comparative, analogical, summarising and depictive methods.

Work results

In Lithuania, land consolidation takes only first steps. During that time our country carried out 4 pilot
and 14 land consolidation projects, prepared legal acts on land consolidation, land consolidation
strategy during the process of these projects and instructed employees in the working in this field.
Specialists from various West European countries helped Lithuania. Various instructions and
seminars, during which the accumulated experience was transferred to land management employees,
took place. Land consolidation projects could not be simply transferred from one country to another,
because land consolidation is unique in every country. It depend on various circumstances, demands,
traditions, however, it is obvious that West European countries have a long tradition for land
consolidation. Therefore, one can find many wonderful examples of consolidation projects in these
countries as well as priceless experience aiming for the sustainable rural development (Aleknavicius,
2004).

Table 1.
Main results of pilot projects on land consolidation, which were carried out in Lithuania
Number of Fund of Number of Land area,
. Avera-ge free .
I Cadastral Total private owners which
Dsitrict parcel state- S
area area, ha land ; participa-ting changed
size,ha | owned | X
owners in the project | owners, ha
land, ha
Kedainiai Dotnuva 392 79 4.4 46.0 19 86.0
Kedainiai Akademija 662 57 10.0 92.0 21 122.0
Marijampole | Puskelniai 350 58 4.8 5.0 10 22.0
Ukmerge Pabaiskas 472 95 3.4 76.0 32 82.0

The first pilot project on land consolidation in Dotnuva was started on September 1, 2000, and lasted
till December 31, 2001. This project was prepared together with Danish specialists. Therefore, one of
the main aims of this pilot land consolidation project was to create system for future land
consolidation works (to be carried out in Lithuania) with reference to the practical experience obtained
during the project. This system encompassed both legal and methodical provisions for the preparation
of land consolidation projects (Daugaliené, 2007).
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Generalizing design results from the table one can see that the total area of the project was 392.0
hectares, 19 land owners agreed to participate in the project, the average parcel size of those who
participated in the project was 4.4 ha. During the project, owners changed in 22% hectares of the land,
6 landowners sold their land parcels, 4 bought additional land parcels, 9 landowners exchanged their
land parcels. The pilot project proved that it is possible to improve local agricultural structures with
the help of land consolidation and to increase economical stability of family farms situated in the
projected territory. The first pilot project on land consolidation provided people with knowledge on
the practical preparation of such projects, problems arising during the process as well as on the
necessity of legal acts regulating land consolidation.

Continuing the first pilot project on land consolidation, new pilot projects ,,Land consolidation — an
essential tool for the sustainable rural development™ were started since October 2002. The first land
consolidation project was prepared in the Akademija cadastral area (Kedainiai district), the project’s
total area was 662 hectares. 21land owner took part in the project. The average size of land parcel in
the project’s territory was 10 ha. About 18% of the land changed the owner, the size of farm increased
by 6 hectares and 14 hectares of free state-owned land was privatised (Gurskieng, 2005).

Since this territory is situated in very fertile soils, the main scope of this first project was the
improvement of agricultural structures by enlarging farm sizes, reduction of fragmentation of land
parcels, improved access to roads, building of new roads, arrangement of places for relaxation and
rural tourism, afforestation for recreational purposes and repair works of land reclamation systems.
Though the new roads and the reconstruction of land reclamation systems were designed, however, it
was failed to get SAPARD financing for the implementation of rural development measures. It
showed the imperfection of the financing mechanism for land consolidation projects.

The second pilot land consolidation project was prepared in the Pabaiskas cadastral area (Ukmerge
district). The project’s total area was 472 hectares. 32 land owners took part in the project. The
average land parcel size in the project’s territory was 3.4 hectares. About 17% of the land changed the
owner, 30 ha of free state-owned land was privatised (which obtained landowners living in that
territory). The same problems as in the Akademija cadastral area occurred in the project — there was no
financing for other rural development measures (road improvement and building).

The area of the pilot land consolidation project carried out in the Puskelniai cadastral area
(Marijampole municipality) covered 350 ha, the average parcel area — 4.8 hectares, only 10 of 58
landowners took part in the project and 6% of the land changed owners. This land consolidation
project is not a typical one, because the Via Baltica highway divides the territory of the project into
two parts. The main aim of this project was to improve agricultural structures, because the highway
had partitioned land parcels. Fragmentary land holdings had formed, land parcels were small and
irregular shaped. These factors decrease economic value of such parcels and impede land cultivation
and usage (Aleknavicius, 2009).

From the results of the pilot land consolidation projects one can come to the conclusion that less than
30 percent of the owners of the land parcels situated in the projects’ territories took part in the pilot
projects. It shows that first pilot land consolidation projects were met with mistrust. People did not
know what land consolidation was and what results should be expected (Table 1).

Analysing land consolidation projects one can notice that in the majority of projects some other
measures (besides the land parcel readjustment) able to improve life quality as well as to increase
productivity of lands and competitive ability of farms were foreseen. In the projects of Akademija and
Pabaiskas cadastral areas it was foreseen to improve condition of roads, to build new ones, to arrange
places for relaxation and rural tourism, to renovate drainage systems. Unfortunately, no financial
means were allocated for the implementation of these measures, financial means were allocated only
for the preparation of the projects. Some measures were implemented in the project of the Pabaiskas
cadastral area: abandoned, unfertile land was left for the preservation of natural areas. It increased the
recreational value of the territory, besides, some land owners decided to be engaged in rural tourism.
Still and all, pilot land consolidation projects in Lithuania acknowledged people with the practical
preparation of such projects, problems arising during that time and the necessity of legal acts
regulating land consolidation. The system of the preparation of land consolidation projects in
Lithuania was created with reference to the experience of foreign experts and specific Lithuanian legal
provisions as well as physical and social peculiarities (Martinkus, 2010).
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Till May 1, 2006, 14 applications were submitted concerning the execution of land consolidation
projects. Financial support was allocated in 4 counties: Telsiai, Marijampole, Panevezys and Taurage.
All 14 projects were implemented on October 14, 2008. Main statistical data on the land consolidation
projects carried out in Lithuania are presented in Table 2.

Table 2.
Survey of the 14 land consolidation projects carried out in Lithuania in 2006-2008
Number of Number of land parcels
The area of
land land owners
District Cadastral area consolidation and state- before the after the
project owned land project project
trustees
I. Telsiai county
Telsiai Degaiciai 670 44 115 67
Telsiai Luoke 341 20 46 33
—_— Zidikai and
Mazeikiali s 638 55 111 81
Ukrinai
Mazeikiai Uzezere and 362 29 52 40
Plinksiai
Plunge Sateikiai 136 11 23 17
Il. Marijampole county
Sakiai Griskabudis 482 74 101 82
Vilkaviskis Gizaiand = 607 31 57 41
Keturvalakiai
Vilkaviskis Gizai 199 9 8 8
Marijampole Patasine 192 28 40 24
I11. Taurage county
Jurbarkas Jurbarkai 208 14 38 10
Taurage Zigaiciai 133 12 26 9
IV. Panevezys county
Kupiskis Juodupenai 397 22 57 41
Kupiskis Adomyne 270 18 26 17
Pasvalys Ustukiai 192 21 31 39

As one can see from the table, land consolidation projects were prepared in four counties and ten
districts. These projects were prepared not only in different counties and districts, but in the territories
of different areas as well. The largest territory covered 670 hectares (Degaiciai cadastral area, Telsiai
district), the smallest territory covered 133 ha (Zigaiciai cadastral area, Taurage district). Different
number of land owners took part in these projects. The smallest number of land owners (9) took part in
the land consolidation project carried out in the Gizai cadastral area of Vilkaviskis district, the largest
number of land owners (74) took part in the land consolidation project carried out in the Griskabudis
cadastral area of Sakiai district. After the implementation of the project, compactness of parcels was
improved and 8 land parcels were formed.

Wishes were very different during the preparation of these projects: to readjust land parcels, to build
new roads and improve already existing ones, to arrange and reconstruct drainage systems and water
reservoirs, to install electrical equipment, etc. The total land area of all 14 projects was 4827 ha, 380
land owners with 731 land parcels took part in the execution of these projects. In order to form rational
land parcels as well as to enlarge land holdings and improve their compactness, 219 less land parcels
were designed.

Since there were many requests, many of them were not satisfied, except enlarged land holdings,
improved compactness of land parcels and built roads, because projects of rural infrastructure, such as
the building of road network, the installation of electrical equipment or the establishment of
recreational zones in Lithuania cannot be financed from the means allocated for land consolidation.
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Rural communities should enter the program supported by the European Union and should look for
financing sources according to the land consolidation project.

The best results were achieved in the land consolidation project, which covered the largest territory,
i.e. the Deguciai cadstral area of Telsiai district. After the enlargement of land holdings, 67 land
parcels (instead of 115) were formed (Table 2).

The land consolidation process should be substantiated by the integrated land interchange, when
incorporating into it the free state-owned land fund and the forest land in order to make land
consolidation more effective. However, the use of the free state land fund was stopped and forest land
consolidation was even not predicted by laws. Besides, after the change of many legal acts it was
forbidden to exchange state land since January 1, 2007, therefore, the process of the enlargement of
land parcels had slowed down (Zemés konsolidacija, 2007).

It is most convenient to prepare land consolidation projects in larger territories, where more land
parcels would take part and, thus, would be created preconditions for the achievement of better results
when designing land parcels. Unfortunately, almost in all land consolidation projects it wasn’t possible
to achieve optimal results, because these projects could not involve state-owned land parcels because
of the changes of legal acts. The state-owned land in the land consolidation projects was not formed by
separate land parcels and made up irrationally formed, inconvenient to use and, in some cases, having
no approach roads land parcels (Aleknavicius, et al. 2007).

After the evaluation of the experience of foreign countries, pilot and first land consolidation projects,
the National Land Consolidation Strategy was prepared during the fulfilment of the project “Support
to the preparation of an operational land consolidation system in Lithuania” (Food and Agriculture
Organization of the United Nations (FAQ)) and was approved by the decision of the Government of
the Republic of Lithuania on January 23, 2008. The main aim of the strategy — to create preconditions
and foresee measures for the successful land consolidation ensuring the rational land use in rural
inhabited localities, at the same time solving demands of the state, society and separate citizens in an
integrated way.

The implementation of this aim is foreseen through the safeguarding of the connections of land
consolidation with rural and regional development as well as through the optimisation of the land
consolidation process itself.

The duration of the implementation of the strategy — the years 2008-2027. After seven years the
intermediate assessment of the strategy according to the set assessment criteria will be carried out. The
strategy implementation measures as well as financing sources will be revised. The priority in 2007-
2013 should be paid to the land consolidation projects, the implementation of which is connected with
the complex readjustment of the territory, i.e. with the development of rural infrastructure,
afforestation as well as with the implementation of other tasks and goals of the agricultural and rural
development as well as environment protection policy.

The object of the National Land Consolidation Strategy — the rural inhabited areas of the Lithuanian
territory, except small towns. After the evaluation of the composition of the land fund of the Republic
of Lithuania, the land area used for agricultural production, the size of farms and the areas of protected
recreational and suburban territories, the land consolidation should be gradually carried out in the area
of about 900.000 ha (Nacionaling, 2008).
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Table 3.
The present situation and perspective according to the National Land Consolidation Strategy
(national land consolidation strategy)

No Indices Present value Reachable value
(2008) (2013)
1. | The total area of the territory in which land 4.8 thou. ha 112.8 thou. ha
consolidation projects were carried out
2. | The average size of land holding 12.2 ha 20.0 ha
3. | Land consolidation projects, the content 0% 80 %

which include complex solutions from all
land consolidation projects

4. | The proportion between foreseen and 70 % 100 %
implemented solutions in the land
consolidation project

5. | The area of the state-owned land privatised | There is no data for this day 4 thou. ha
during the land consolidation

6. | The number of initiated land consolidation 14 54
projects

7. | The established land fund 0 1

8. | The positive society’s opinion on land 0% 70 %
consolidation (there is no data for this day)

9. | The number of land consolidation 200 1000
specialists, who raised qualification

10. | The average area of the territory of the land 300 ha 600 ha

consolidation project

The data in the table show what was achieved and what should be expected in upcoming years. We see
that 12.5 percent from the total area are prepared to be consolidated till 2013, it makes up about 3% of
the land designated for agricultural purposes, the average size of land holding (20 ha) should be
achieved, 4 thousand hectares of state-owned land should be privatized, 54 land consolidation projects
should be prepared, the average area of the territory of the land consolidation project should be
increased up to 60 hectares and the state enterprise State Land Fund should be established. In order to
reach all this it is necessary to solve the management of the remaining land. Land reform should be
finished, ownership rights should be restored, precise cadastral measurements should be carried out,
the areas of abandoned land should be decreased. Landmarks are missing in many land holdings and
land holdings are not registered in the Immovable Property Registry, therefore, one should look for the
solution, to correct mistakes made during the reform, because billions from the European Union funds
will reach rural areas. After the consolidation of our lands we could use received financial support
more efficiently. We have already lost two years and nothing was done for the land consolidation
benefit (Nacionaling, 2008).

Of course, we can notice and positive aspects. Many changes took place in 2010 in the land
management system of our country. In June of 2010 the Seimas of the Republic of Lithuania approved
the amendments of laws regulating land management and administration. Administrations of the heads
of the counties, where land management departments and their subdivisions, i.e. territorial land
management departments were responsible for the land reform and other land management works,
were liquidated beginning with July 1, 2010, and land management and administration functions were
transferred to one state institution — the National Land Service under the Ministry of Agriculture
(NLS) of the Republic of Lithuania. On the basis of the territorial land management departments of the
counties, structural subdivisions of NLS (48 territorial land management departments, which carry out
land management and administration functions in the territories of municipalities of districts (towns))
were established beginning with July 1, 2010. Now NLS is the trustee of all state-owned land, except
land, which was transferred to the trust (Bagdonas, 2010).

The Government following the amendments and supplements on the Law on Land had approved the
decision “concerning the change of the title of the state enterprise State Land Management Institute
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and the implementation of the rights and duties of the owner of the state enterprise State Land Fund”
on 12 August, 2010. The Institute, which was founded in 1961, had not only changed its title, but has
been given new functions in the field of land management. The following functions will be trusted to
the state land fund: to prepare data on the condition of the country’s land fund, to carry out the
observation on the use of land resources as well as to manage land information system.

Other new functions include the improvement of the land use efficiency, the implementation of the
measures for the improvement of the land holding structure and the decrease of the abandoned land
areas, the organization of the preparation of land consolidation projects and the implementation of
their solutions, to act on behalf of the state when inheriting or taking into the ownership private land
plots allocated to the territory of the land consolidation project, etc. (Lietuvos, 2010).

According to the head of the State Land fund A.Petkevicius, the most important task now is to start
implementing measures allowing to reduce areas of abandoned (uncultivated) lands. According to the
approximate data, there are 0.5 million hectares of abandoned lands in Lithuania. When using this
land, agricultural production for more than one million Litas could be produced every year. Land is an
exceptional valuable and should be used rationally in order to give the biggest benefit both to land
owners and society.

Land consolidation is also a very important long-term measure for the increase of the efficiency of
agricultural production. It is unreal to achieve quick results in this field, because in some foreign
countries such projects are being implemented for decades. We have implemented only several land
consolidation projects to date. A big job is waiting for us to be done in order to enlarge small land
holdings. Of course, it is impossible to fulfill such works without the help of the state and without the
repurchase of land parcels by state means. That’s why the speed of land consolidation will depend on
the possibilities of our state (Survila, 2010).

Conclusions

1. Having analyzed results of the land consolidation projects one can state that less than 30 percent of
the land owners living in the territories, where projects had been carried out, took part in these
projects.

2. Pilot land consolidation projects gave knowledge on the practical preparation of such projects,
problems arising during the fulfillment of these projects, the necessity of legal acts regulating land
consolidation and allowed to create the system for the preparation of land consolidation projects.

3. During the years 2006-2008, 14 projects in 4 counties and 10 districts of Lithuania had been
prepared and implemented. The total area of the consolidated land reached 4827 hectares, 380 land
owners with 731 land parcels took part in the fulfillment of these projects.

4. In order to form rational land holdings as well as enlarge these land holdings 219 less land parcels
were designed.

5. The best results were achieved in the land consolidation project, which encompassed the largest
territory of 670 hectares. 67 land parcels were formed instead of 115 land parcels after the
enlargement of land holdings.

6. According to the National land consolidation strategy approved by the Government of the Republic
of Lithuania in 2008, it will be necessary to carry out the land consolidation gradually in the area of
about 900.000 hectares.

7. With the EU financing, possibilities to prepare land consolidation project in the area of 100
thousand ha (during the period of 2008-2013) appear, when expanding land holdings of the land
designated for agricultural purposes from 12.3 up to 20 hectares, on the average. One land
consolidation project should encompass the territory of about 600 ha area.
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Pe3iome
BUPYTE KABAJISIYCKEHE, MAPHUTE DJIEHA TAPBUJIEHE. MPOBJEMBLI M TEPCIHEKTHUBA IPOEKTOB
KOHCOJIUJALIMY 3EMEJIb B JINTOBCKOM PECTYBJIUKE

B 2000 2. navama pazpabomxa s3KkcnepumMenmanbHulX NPOEKmog KOHCOIUOAY UL 3eMellb N0 cOeMeCmHoMy peutenuio Munucmepcmea JJanuu u
HAYUOHANLHOU 3eMeNbHOl CyxHcObl npu Munucmepcemse cenbckozo xossticmea Jlumevl. B npoekmax Kpome nepeycmpoucmea u ykpynHeHus
Meppumoputl  3eMeNbHbIX YUACHIKOS, Pewanics B0npoChl: NOOWPeHUe MEeCmHOU UHUYUAMUSbL, CMpeMIeHUe pa3eueams MeXaHusM
KOHCONMUOAyuu 3emenb, KaK UHCHPYMEHm UHmezpayuy paseumus ceid, 6 MOM 4Hucile OXpawy OKpyscawowel cpedsl, pazsumie
UHGpacmpykmypul, 00HO8PEMEHHO CO30a8asl KOHKYpeHmabenbHbvle X03atcmed. Bo epems cocmagienus NUiI0OmMHbIX nPOeKmos (Kadacmposbix
mecmHocmeti J[Jomuysa u Axademus Keoaiinsiickozo paiiona, kadacmpogoii mecmuocmu Ilyckanvhsi Mapusmnonsco2o camoynpasienus u
xadacmposoii mecmnocmu Ilabaiicka Yrwspesiickoeo paiiona) npuobpeménnvlii onvim Obll UCNOIL30BAH NPU paA3pabomre NpasoGwix
aKmos, pecnameHmuposaowux KOHCOIUOAYUIO 3eMellb.

2006-2008 z.e. 6 Jlumee co2nacHo NONOMNCEHUAM NPABOBLIX AKMOB, PeNAMEHMUPYIOWUMY KOHCOMUOAYUIO 3eMelb, paspabomaHsl u
ocywecmenenvt 14 npoexmos xonconudayuu 3zemenv. Obwjas niowads KOHCOMUOUpyemvix 3emenv 3ausna 4827 ea, yuacmeosanu 380
cobcmeennuxog semau, umerowux 731 zemenvhwii yuacmox. Ilocne konconudayuu na 219 3emenvhvix yyacmrog cmano menvue. Hauryuwuil
pe3yibmam npoekma KOHCOMUOayuu no 3auumaroujeil Hauboivuiell meppumopuu OOCMUSHYM 6 Kaoddacmposol mecmuocmu [leeaiiusil
Tenvwsiickoeo paviona. Yxpynnue semaeenadenus, emecmo 115 3emneenadenuii 6yoem c@popmuposano 67 3eMenbHbIX YUACMKO8.
Pyrosoocmeysice  Hayuonanvhou cmpamezueli KOHCOMUOAyUU 3eMenb, NOMEEPAHCOEHHOU pYyKosoocmeom JIumoeckoli Pecnybauku,
KOHconuoayusi 3emenlb ROCIMeNneHHo oxeamum naowads oxkono 900 meic. ea. B nepuoo 20082013 2.2. yeenuyumes cpeonuil pasmep 3emiu,
om 300 0o 600 ea, a cpeonuil pazmep 3emaesnadenus — ¢ 12 do 20 ea.

Knrwouegvie cnosa: konconuoayus semens, NUIOMHbIE NPOEKMbl, CIMPamMe2is KOHCOIUOAYUU 3eMenb, COOCNEEHHUKU 3eMIL.
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FEATURES OF LAND POLICY IN THE BALTIC COUNTRIES IN XVII-
XIX CENTURIES

Vladimir Kosinskii
State University Of Land Use Planning, Russia

Abstract:

The article summarizes the land relations in the Baltic countries: the features of the land policy, lands’
relationships and land use planning in Latvia, Lithuania and Estonia in the XVI1I-XIX centuries.

Keywords: land relationships, land use, land use planning, quota, grange.

Introduction

The Baltic countries Latvia, Lithuania and Estonia in XVII-XIX centuries were of other names and
placed in other borders. So Livonia occupied the southern part of the Baltic states inhabited since
ancient times (XII century) with Livs tribes and several other tribes. Then at the beginning of the XIlII
century Livonia was conquered by German knights and became part of the possessions of the Livonian
Order.

During the Livonian War Livonia was occupied by troops of Ivan IV and ceded to Poland in 1582.
Latvian and Estonian peasants revolted against the German lords. The defeat of Livonia strengthened
anti-Russian policy of Poland and Sweden. Sigismund Il Augustus who wanted to capture a larger part
of the Baltic, in 1561 imposed Livonia an agreement on its subordination of Poland, which was signed
in 1562 in Riga. Based on the agreement Riga remained independent until 1581. Sweden took control
of Tallinn (Revel), and northern Estonia with islands Harjumaa, Viruma and Erva (Livonskaja voina,
1954).

The goal of research is to describe features of land policy in the Baltic countries in XVII-XIX
centuries.

Discussion and results

In 1558 Russian troops occupied Dorpat District, Eastern Livonia, Narva and Tartu. Livonia attempts
to rely on the assistance of the Baltic countries were not successful: Sweden after the unsuccessful war
would not oppose Russia. Denmark, interested in being obtaining Kurland and island Saaremaa,
agreed only for to mediation. In 1621 Livonia was captured by Swedish King Gustav and later
incorporated into the Russian Empire, which allowed it to receive ample most difficult issues of
Livonian agrarian legislation (Liflandija. (1954). It emerged at the beginning of the XIX century.

The question of quota land is inextricably linked with the more general question of the accession of
peasant land manor fields. Quota is the name of that part of the manor (landlord) of land in the Lifland
province, which puts on taxes, while the rest of the manor land from them free. The quota assigned for
the laborers. Since the XIV century in the Baltic region all land was divided into "manor" and
"peasant” land.

Division it followed not from legal, and from the household bases as legally once all land belonged to
the landowner, an award or church. Nevertheless, the peasant land, according to custom, was even
hereditary. It, in contrast to the manor, called "povinnostnaya" as land tax farmers were paid 5-6 times
more than the landowners, and local obligations entirely lie on peasants. In 1840 was issued the first
"peasant state™” for the Lifland province that established the inviolability of peasant land, disordered of
the "Regulations” of 1819, which represented "the landowners the unlimited right to dispose of all the
local land.”

The rights of peasants in all land were raised up in 1849 by "Regulations"” that were in their use of
vakenbuh 1804, granting the landlord the right of accession to the peasant land manor 36 lofshteley (1
lofshtel = 1,3 dec.) of arable land, meadows and pasture for each hook. Hook or Haken (on him.
Haken - plow) cadastral measure taken in the past in the Baltic States in the assessment of property in
land.

It has existed since the XV and XVI century as a measure of the area in Livonia, but already in the
XVII century, we meet the hook of different sizes, varying depending on the quality of the land. The
word hook is connected and the concept of the value of the site. For a long time, the price hook was
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taken in 1000 thalers and the income from it - in the 60 thalers. Furthermore Livonian, on the island
Ezels there are so-called small hook. By gakam been calculated corvee.

In Estonia even when the Danes for the determination of taxes from the land served as a hook, then
there is a known area of cultivated land. According to the old vakenbuham, like charters, relevant
gaku, rinimali week equestrian worker, according to the number of workers determined the number of
hooks. In 1871 - 1872 years. Estland Landtag was agreed "the number of hooks mean proportion in
which each immovable property, subject to imposition of fees, must participate in the payment
thereof." Imputed income from the hook at 300 rubles. was divided into 100 parts, so that tax-paying
unit is equal to 3 rubles. Depleted Zemstvo assessor committee consisting solely of the nobility, the
new provisions have not been formally approved by the government but, in fact, implemented and led,
according to Prince Shakhovsky (Zemstvo duty in the province of Estonia, "Roar., 1888), to ensure
that in the province of Estonia from among 675,826 acres throughout the peasant land levied levies
626545 dess, or 92.56%, and among the manor lands, in an amount of 1,038,498 dess .. brought to
serving the duties of all 475,110 dess., then there is only 45.7515%.

The most common was the so-called peasant hook, which was in northern Estonia, on average 8 - 12
hectares of sown area, along with it there was an audit hook, usually more than a peasant hook.
Calculations of the peasants and the landlords were made on the peasant gaku, the State is to pay the
taxes by the Audit gakam, which were calculated based on the number of traction days a week, or the
number of hard-working peasants, or combination of peasants' duties in terms of money. Hook fell
into disuse in the late XIX centur. to empower laborers. This land called the quota or the assessor
manor land (Enciklopediceskij slovarj, 1895; Dal V., 1956).

Grange in Estonia and Ingria detached property with country house, farm, estate (XIX century). In
Russia the term refered to the St. Petersburg dialect and was used mainly in the western part of St.
Petersburg province but at present it is out-of-date. Granges were called hamlets in Estonia, known for
the term and in the south-western part of Leningrad region (the former territory of Ingria). To tell the
truth, granges were not called hamlets in the latter case in XVII-XVIII centuries. They were isolated
landowners’ estates owned by them with agricultural buildings which served as the basis of
administrative-territorial division of Ingria (Enciklopediceskij slovarj, 1895; Dal V., 1956).

The principle of the inviolability of peasant land which was the result of measures undertaken by
Regulations 1804, in defense of peasant landownership from the arbitrariness of the landlords was
broken by the landlord after the publication of the Regulations of 1819, but then the integrity of
peasant land was restored in a distorted form in 1849 because the former composition of peasant land
was significantly reduced by release of its part in a special category of land a quota. Thus, the issue of
guotas is in close connection with the Livonia agrarian legislation of 19 centuries - from the peasant
Regulations 1804, 1819, 1849 and 1860. The study of land quota issue in Livonia is rather interesting
and instructive. The history of this issue helps us to joins to the manor land from the peasant land
established by this commission (Zemcev V., 1913). This percentage (quota) was composed of peasant
land. Moreover, it is formed from a part of the peasant land that was attached to the manor fields
during the time from 1819 to quota. The remaining peasant land was called povinnostnaya land. Lands
belonging to each estate of land were divided into exempt and tax paying lands. Exempt land is
Government on measures to abolish tax-paying property quotas and compared to the assessor with
regard to the former exempt manor ground. Therefore, we find the following division of land for each
estate:

a) manor land:

- manor exempt land;

- manor taxed land or quota.

b) povinnostnaya land (taxed).

Povinnostnaya land of each estate should be separated on the plans and the nature of the manor lands —
tax paying and exempt - landmark line, which was designated on the plans in red ink and was called
"red line" (Zemcev V., 1913).

The provisions of the peasant that manor land “available completely, in all respects, free and absolute
disposal of the landlord," which "has the power at its sole discretion and without any outside
supervision to use the manor land and designate as the judges for a whatever use. Only those
individual sites of manor cottages which have to be given their discretion to choose one or the other
way to use agricultural land manor, including a quota” (Zemcev V., 1913).
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The same provision in 1849 defined a way of quotas that is the way of its delimitation of duties
(peasant) of land. The starting point in determining the space, on the one hand the quota, on the other -
each povinnostnaya land estates, was to serve the regulation, holding landmark Audit Commission
Regulation 1804. This regulation undertaken during the years 1809-1823 was identified and evaluated
peasant land, that is, the land, which on the basis of provisions in 1804 was in the inherited ownership
of the peasants - the householders. Regulatory outcomes were recorded in vaksnbuhi, who now had to
serve as a basis for limiting povinnostnaya land from the manor and quota. According to the
Regulations, in 1849 known for a certain proportion in the regulation of peasant land subject to
adherence to the manor land.This annexed a part and was called a quota, the rest of peasant land was
povinnostnaya land (Zemcev V., 1913).

After 1819 landlords arbitrarily interpreting the regulations of the peasant in 1819, was attached at its
discretion, the peasant plots of land manor. So it continued until 1846, when, in connection with the
meeting Ostsee Committee on May, 24 in 1846, the accession of peasant land was discontinued. It
should be noted that the quota is called not only the peasants' land, which was again attached to the
manor farms on the basis of provisions in 1849, but land that is associated over time with the years
1819-1846. At the same time, adding to the peasants' land manor fields, landlords induct owners
suppressed peasant households in the more distant parts of the manor of rough land. They were
allowed to include these settlements within povinnostnoy land, but they didn’t receive the right to
increase the size of the attached part of peasant land, as the ground connection should only serve as a
peasant land, some regulation of 1809-1823 years.

For the separation of quotas on peasant land, each landowner had to ask on the local parish judge
Certificate. In turn, the manor was obliged to ask government quota certificate within one year from
the date of publication of the Regulations then in 1849, during the period, ie up to 09.11.1855 were to
be definitively identified in nature the boundary between the manor and povinnostnaya land. When
conducting a kind of this new landmark line allowed fragmentation of peasant plots for inclusion of
their land to the manor (the quota). In this case, the final designation on the plans of the boundaries
between the manor and povinnostnaya land could be made only in conjunction with the product line in
the landmark nature (Zemcev V., 1913).

Landlords could join as whole farmsteads, and portions thereof. They naturally attached homesteads,
the most successful agricultural condition. This explains why some landlords already received a quota
certificate issued under regulation in 1809, nevertheless re-evaluate their estates, apparently in order to
determine what the estate is most advantageous to enroll in the quota (Vladislavlev V., 1984).

The total number of peasant land attached to the manor farms since 1819, you can take in about
500,000 acres. This land was annexed, and as a quota on the basis of provisions in 1849, and
subsequently in other cases, such as the revaluation of peasant plots. If legally as the quota is attached
approximately 274,000 acres, the land of the peasants declined by about 497,000 acres, is about 223
thousand acres attached, without any legitimate reason, no matter whether any such unlawful
connection with the allocation of quotas, or subsequently in other cases For example, when
reassessments of peasant plots, when the landlords, increasing their value, who turned over attached to
a manor fields, or the exchange of plots of land on the manor povinnostnuyu (Vladislavlev V., 1984);
Zemcev V., 1913).

Thus, the allocation of quotas in such a considerable scale peasant population was dealt a
heavy blow. Not only decreased the foundation parish of society - peasants land, but also
increased the number of landless. If the landlord used directly quota estates, some of them
were removed by householders and workers. In this way, greatly increased the class of rural
workers needed landlords during the transition to money rent, the more so because of
adherence manor farm since 1819, took the character of peasant lands large commercial
enterprises.

Conclusions and proposals

1. Quota is the name of that part of the manor (landlord) of land in the Lifland province, which puts
on taxes, while the rest of the manor land from them free.

2. The land of each estate was divided in manor land and povinnostnaya or taxed land.

3. The number of rural workers greatly increased because manor farms took the character of peasant
lands large commercial enterprises.
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Pe3iome
BJAJUMHUP KOCUHCKHI1. OCOBEHHOCTH 3EMEJILHOI NOJMTHUKH B CTPAHAX BAJITHH B XVI1-XIX BB.

Banruiickue crpansl Jlatus, JlutBa u Octonust B XVII-XIX BB. HocwimM apyrue Ha3BaHHS U pa3MEILAIKMCh B IPYrux rpanunax. Tak,
JIndnsaans 3aHMMana xHyI0 4JacTh [Ipubantuku, HaceneHHoH JIudsaaus Oblta 3aBoeBaHa HEMEIKHMH PBHIIAPSIMH U BOIIIA B COCTaB
BiaseHuil JInBoHnckoro opaena. B roxs! JIuBoHckol BoiHBI JIndustaans Oblia 3aHsATa Boiickamu ViBana 1V u yerymiena B 1582 r. IMomsme.
JIaThINICKHE U 3CTOHCKHE KPECThsIHE BOCCTABAIM NMPOTUB HeMelkHX (eonanos. Pasrpom JIuBonun ycunun antupycckyo nonutuky Iosbim
n IIBennu. Curmsmynp Il ABrycr, skenast 3axBaTUTh Oomblryio dacTh [Ipubantuky, HaBs3an JlnBoruu B 1561 r. TOroBop o ee MOAYNHEHUH
Tlonbuie, kotopslit Obu1 B 1562 1. moamucan B Pure. Ha ocHoBanum noroBopa Pura ocraBanack camocrostensHO# go 1581 r., IIBerus
noaunHuia cede Tammun (Pesens) u CeBepHyto DcToHHUIO ¢ ocTpoBamMu Xapromaa, Bupyma u EpBa. Poccus Obuta BbIHYK/I€HA BECTH BOIHY
3a BeIXOZ K banruiickomy mopro ¢ Ilonmemieit, Jluteoit u LlBenmeir. B 1558 r. pycckoe Boiicko 3ansuio Jleprnrckuii paiion, Bocrounyro
JIusonuto, Hapsy u Tapty. IlonsiTkn JIMBoHNH oniepeThcs Ha IIOMOIIb NIPHOANTHICKUX cTpaH ycrexa He uMend: 11IBenust nocine HeyjaqHOM
BOWHBI HE XOTesa BbICTynath npoTuB Poccuu. Jlanus, 3amHTepecoBaHHas B nosnydenun KypisHouu m octpoBoB Caapemaa u Capema,
coracmiach JIMIIb Ha mocpexaundectBo. B 1621 r. JIudusaus Obuta 3axBauena IlIBexckum xopomeM I'ycTaBoM M mo3iHee BKIIIOYCHA B
coctaB Poccuiickoil umnepuu, 4yTo MO3BOJMIO €l MOJNYYUTh LIMPOKHE BO3MOXHOCTH AJISI SKOHOMHYECKOIO Pa3BUTHUs, B YaCTHOCTH, IO
3eMeNIbHON MOJTUTHKE.

KnaroueBble ¢j10Ba 3¢MeIbHEIC OTHOIICHHA, 3EMJICIIOJIB30BAHUC, 3GMH€YCTpOﬁCTBO, KBOTa, MbI3a

Information about authors

Vladimir Kosinskii. Doctor of economic sciences, professor at Department of Land Management of the State
University Of Land Use Planning. Address: Kazakova Street 15, Moskva, 105064, Tel: 8 (499) 2618101, e-mail:
kosinskij@zeml.ru

102


mailto:kosinskij@zeml.ru

BALTIC SURVEYING’11

CREATING ORTHOPHOTO MOSAICS BY DIFFERENT PRINCIPLES
OF AERIAL TRIANGULATION AND ITS GEOMETRICAL QUALITY

Natalja Liba', Ina Jarve®
Estonian University of Life Sciences, Department of Geomatics, Fr. R. Kreutzwaldi 5, 51014 Tartu,
Estonia,

Abstract:

Consider, that in last century in technique and in technology in photogrammetry field big changes have taken
place, it is good to know which one is better to use. One of the most significant parts of photogrammetry is
making high-quality orthophoto mosaics. One of the important indicators of orthophoto mosaics is its
geometrical quality which is affected by the accuracy of passing various steps in making orthophoto mosaics,
such as aerial triangulation. If a photo is captured by a matrix sensor, it has two or three overlapping areas; in
addition, the particular importance of the ground control points located in those areas for the accuracy of
triangulation should not be overlooked. Generally, three overlapping areas are used for locating these points, but
in specific cases, this does not work, and we have to use points located in two overlapping areas (e.g. areas
covered by forest or water). In that case, it is necessary to know how it affects the accuracy of the whole aerial
triangulation, the further processing of photos or the final product itself. The aim of the present research work is
to investigate the geometrical quality of an orthophoto mosaic, using for that purpose two mosaics of the same
area, made according to different principles of external aerial triangulation. This is the major aim of the present
paper, mainly due to the fact that the authors are not aware of any previous research of the kind.

Keywords: aerial triangulation, external aerial triangulation, geometrical quality, orientation, orientation
parameters

1. Introduction

One of the most significant parts of photogrammetry is high-quality digital orthophotomosaics. For the
producers of digital orthophotos, important conditions have been set, such as get fast and high-quality
products. For this purpose, different digital opportunities and program software have been worked out,
the usage of which mainly depends on the condition specified to the final product or to the quality
conditions. As regards products of high-quality, such as orthophotos, it is important to know which of
the factors mainly affect their quality. Such knowledge can spare time and avoid excessive work.
Geometrical quality is one of the main indicators of orthophoto quality, depending in turn on the
accuracy of input data and on the accuracy of passing different stages of making orthophotos, such as
aerial triangulation, digital terrain model and mosaicing. The present research analyses one of the
previously stated factors — aerial triangulation, videlicet external orientation of aerial triangulation, its
effect on the whole process of triangulation, on the further processing and geometrical quality of
orthophoto.

The focus of the research is on the covering area of aerial photos, where it is complicated to find and
measure the necessary ground control points (e.g. areas covered by forest or water). Generally, the
ground control points for the aerial triangulation should be located in three overlapping areas, but if it
is complicated (like in the areas mentioned before) and we can use for ground control points only two
overlapping areas, then it is essential to realize the effect on further processing of the photo and on the
quality of final product.

For the study of external aerial triangulation accuracy, two different projects were set up with the same
area and according to different principles of aerial triangulation. For the investigation of geometrical
quality of orthophotomosaic, two orthophoto mosaics were made for both projects, in which ground
control points on the mosaic were measured and compared with coordinates measured by GPS on the
ground. Photogrammetric software PHOTOMOD was used for the research.

This software is produced in Russia and is currently used in more than 50 countries. The software
enables orthophotograph creation from the initial photographed image to the end product, using
different modules - PHOTOMOD AT, Solver, DTM and Mosaic. PHOTOMOD system enables the
processing of both analogue and digital aerial photographs. (Racurs 2010)

2. Materials and methodology
The main aims of the research were to investigate the effect of different principles of external aerial
triangulation on the whole process of aerial triangulation, on further processing, and on the
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geometrical quality of the final product. The research was split into two parts, accrued from the aims
of the research:

1. the effect of different principles of external aerial triangulation on the whole process of aerial
triangulation;

2. the effect of different principles of external aerial triangulation on the geometrical quality of
orthophoto mosaic.
Locations of ground control points on the different overlapping areas of aerial photos were used to
investigate the effect of different principles of external aerial triangulation on the whole process of
aerial triangulation. For this purpose, two projects were set up with the software PHOTOMOD, one
with ground control points located only in two overlapping areas (henceforth, the first project) and the
other with ground control points located only in three overlapping areas (henceforth, the second
project). There were 12 analogue aerial photographs in central projection, of the City of Tartu for both
projects. Aerial photographs were organized in 4 strips, each strip containing 6 photos. The
photographs were captured by a low flying aircraft (1532 m, focal length 153,190 mm) by a Swiss
company on October 2, 2000; RC 20 camera, the optical type of camera 15/4 UAGA-P, with the
aperture of 4,0 were used and the photographs were scanned with DSW200 scanner.
6 ground control points were used in both projects. Points were measured with Real Time GPS in
summer 2009.
In order to investigate the effect of different principles of external aerial triangulation on the
geometrical quality of orthophoto mosaic, the software PHOTOMOD was used for making mosaics on
scale 1:2000 for both projects. Geometrical quality was investigated by 8 ground control points with
Root Mean Square Error (RMSE). Coordinates of ground control points were measured on the mosaic
and with GPS on the ground outside, being the same for both projects. For accuracy calculations, the
GPS coordinates were considered true.

2.1. Aerial Triangulation (AT), Block Adjustment (Solver) and Block Processing

There exist two different successive modules in PHOTOMOD system for aerial triangulation: AT
(Aerial Triangulation) and Solver (Block Adjustment) modules. AT includes defining interior
orientation, external orientation and relative orientation. (Kucemnesa 2009) The interior orientation
procedure determined the position and the orientation of the film coordinate system relative to the
coordinate system of the digital image in both projects. Besides, during interior orientation, the
parameters describing a systematic film distortion were found. (Solver 2009) The parameters defined
in the process of interior orientation were used to transform the measured image point coordinates
from the digital image coordinate system to the film coordinate system. Five types of transformation
from the digital image coordinate system to the film coordinate system are implemented in the
PHOTOMOD AT module. (AT 2009)

In the process of interior orientation, coordinates of fiducial marks were measured. Transformation of
fiducial marks depends on the initial fiducial marks of the selected data (at inserting camera data).
Affine transformation was selected.

Relative orientation included addition of tie points into the overlapping areas between strips and
adjacent images, at least 6 points in each.

For external orientation, various 6 coordinates (X, y, z) of ground control points were determined in L-
Est’97 coordinate system for both projects, according to the principles described before. After the
input of the points to the corresponding catalogue, their location was determined on the photos. This is
one of the main aspects defining orthophoto mosaic quality. The location of the point should be
cognitive in the photo, therefore, the sketches from the point location in nature, are exceptionally
useful. You cannot use road crossings or axes for ground control point locations; because they are not
reliable enough, especially if the photos and point measurements were made some time ago.
(Melnikova 2005)

The ground control points were selected over the whole area for both projects and they were located in
cognitive places like corners of parking grounds or corners of curbstones of roads (Figure 1).
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<

Exceptionally good cognitive point locations in aerial photo

Figure 1.

Ground control points locations for both projects in L-Est’97 coordinate system are shown in figure 2.
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Figure 2. Location of ground control points (red triangles) a) in two; b) in three overlapping areas

After block adjustment, exterior orientation parameters for each photograph (alpha, omega, and kappa)
were computed, as well as ground control points’ differences and tie points’ differences, which had to
be smaller than 1 pixel in size (0,2m). The result was a block of imagery in geodetic coordinated
system. Block adjustment for both projects was made by applying different methods. The first one is
independent strips model method. This method is basically used to eliminate the gross errors, such as
wrong control points coordinate values, incorrect tie point’s measurements, etc. The second method is
independent stereo-pair method. This method is used to improve the accuracy, achieved by
independent strips method. (Kucenesa 2009) For the analysis, only the second method was used.

For the investigation of the geometrical quality, mosaics were made for both projects.

For mosaics of both projects, the 3D terrain model for each stereo pair was applied, using the toolset
TIN (Triangulated Irregular Network). (DTM 2005)

For creating and editing TIN (TIN - vector model covering modeling surface with spatial elementary
triangles), Delaunay algorithm was used. (Triangulated Irregular Network 2005)

Delaunay triangulation is a proximal method that conforms to the requirement that a circle drawn
through three nodes of a triangle will contain no other node (Figure 3).
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Figure 3. Delaunay algorithm (Triangulated Irregular Network 2005)

Delaunay triangulation has several advantages over other triangulation methods:

e the triangles are as equiangular as possible, thus reducing potential numerical precision

problems created by long skinny triangles;

e ensures that any point on the surface is as close as to the node as possible;

e the triangulation is independent of the sequence in which the points are processed.
(Triangulated Irregular Network 2005)
The most frequently used TIN type is the Adaptive model recommended to process large
homogeneous or smooth images as well as those depicting water areas. The Adaptive model was
created by calculating TIN nodes coordinates (nodes in the grid) automatically by the correlator.
(DTM 2009) This TIN type was used in the present work. As a result, in both projects we got DTM
(Digital Terrain Model) (Figure 4).

e 20

Figure 4. Example of DTM.

2.2 Analysis

The effect of different principles of external aerial triangulation on the whole process of aerial
triangulation is shown by ground control point differences and by root mean square errors (RMSE) in
Table 1 for the first project and in Table 2 for the second project. In tables X, Y, Z — are coordinates,
calculated from the model; Xg, Yg, Zg — ground control point’s coordinates.
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Table 1. Coordinate differences of ground control points and RMSE for the first project

Assuming that the all the coordinates differences are supposed to be smaller than 1 pixel in size (0,2
m), we can see (marked *) that differences and RMSE of two points are bigger (p 10 B — 0,234 m and

p3 0,414 m).
Table 2. Coordinate differences of ground control points and RMSE for the second project

N X-Xg(m) | Y-Yg(m) Z-Zg (m) | Exy(m)

0.200 0.200 0.200 0.200

12A 0.055 -0.023 0.038 0.059

15B -0.061 0.077 -0.064 0.098

17A -0.015 -0.076 -0.022 0.078

18 -0.025 -0.058 -0.085 0.063

3A 0.070 0.081 0.046 0.107

6 -0.024 -0.000 0.088 0.024

mean - 0.042 0.052 0.057 0.071

absolute:
RMS: 0.047 0.061 0.062 0.077
max: 0.070 0.081 0.088 0.107

N X-Xg(m) | Y-Yg(m) | Z-Zg(m) | Exy (m)
0.200 0.200 0.200 0.200

10B -0.200 0.122 0.120 0.234*
13 0.055 0.087 -0.156 0.103
16 0.112 -0.017 -0.010 0.113
3 0.390* -0.139 -0.128 | 0.414*
4F 0.084 -0.091 0.047 0.124
7B -0.033 -0.033 0.102 0.047
mean 0.146 0.082 0.094 0.172

absolute:

RMS: 0.190 0.093 0.106 0.211*
max: 0.390* 0.139 0.156 0.414*

We can see from the results of the second project, that all points’ coordinates’ differences were in
permitted dimension, it means smaller than one pixel in size.

Comparing both projects, we can conclude that the selection of ground control points in three
overlapping areas improves the accuracy. Consider that if both points in two overlapping areas with
differences and RMSE bigger then the permitted dimension are located on the first strip, it can affect
the whole aerial triangulation and also the geometrical quality of the orthophoto mosaic.

Geometrical quality of orthophoto mosaic was investigated for both project mosaics separately and
then compared with each other. For investigation, 8 ground control points all over the orthophoto
mosaic were used. Root mean square error (m) computed from Gauss’s formula (1) was the indicator
for quality. Accuracy of root mean square error (m,) was computed from formula (2). (Randjarv 2006)

Vi
n

where A - coordinate differences between points measured interactively and outside;
n — number of measurements.

™

m
mm = iﬁ (2)

(Randjérv 2006)
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RMSE was supposed to be smaller than 2,5 pixel size of aerial photo: 0,5 meters. Calculation of
geometrical quality and RMSE of the first project are presented in Table 3. Calculations of the
geometrical quality and RMSE of the second project are presented in Table 4.

Table 3. Calculations of the geometrical quality of the first project (units in meters)

| .
Putas GPS - coordinates fr-“:;a «;r.l::“* Difference Squared difference Swm Piee -
e X v X Y ax aY X [ av_ | acear | 0 | dkane
1 S474260.765 658575,601 6474270182 | 638577715 0,517 2,114 0,267 4,468 4735 2,176 SW
2 6474048 322 657991 288 | 6474048283 | 637990796 0,039 0,492 0,002 0,242 0,244 0,454 NE
3 6473663,392 657200614 | 6473663187 | 657X 142 0,205 0,472 0,042 0,222 0,264 0514 NE
4 6473004305 657195724 | &473004262 | 657195217 0,043 0,507 0,002 0,257 0,259 0,508 NE
5 6472878746 | 658360277 | 6472878298 | 6358361637 0,442 1,36 02 1,549 2049 1,431 NW
6 GAT2192642 | 657477557 | 64721922343 | 657475,181 0,201 2376 0,04 5644 5684 2,324 SE
7 6471377 992 638071,363 | 6471377579 | 658070926 0,413 0,437 0171 0,191 0,362 0,602 NE
2 6470032,417 658430,82 6AM0932,205 | 65843034 0388 0,54 0,151 0,292 0,442 0,665 SE
= 0,041 135 0874 13164 14039
Min 0,039 0,437 0,454
Max 0517 2376 2384
Mean 0,005 0,169 1,097
RMSE Gauss formula 0,331 1,283 1.32%
.. s 0083 031 031

Table 4. Calculations of the geometrical quality of the second project (units in meters)

GPS - coordinanes Mezn coscdinates Diflerence Squared difference Sam Desdoc Dirertinn
Poimt From orthepheto ssataic atien of
ey didecacka
] X Y X ) § aX aY &X AY? AX+AY?
1 6474265765 | 658575601 6474270,189 6585754 0424 0,111 0,18 0012 0,192 0,432 SE
2 6474048322 | 637991288 | 6474048011 657990929 031 0,359 0,097 0,129 0,225 0,475 NE
3 6473663392 | 657200614 | 6473663295 657200685 0,097 0071 0,009 0,005 0015 0,12 NW
4 647004305 | 657195724 | 6473003945 657196,081 0346 0,357 0,13 0,128 0,258 0,507 NW
5 6ATE78.746 | 638360,277 6472878 867 658360,457 0,121 018 0015 0032 0,047 0217 SW
6 6472192642 | 657477357 6472192772 657477 946 -0,13 -0,389 0017 0,151 0,162 0,41 SW
7 6471377992 | 638071,363 6471377858 658071,552 0,134 -0,189 0018 0,036 0,054 0,232 NW
g 6470932417 658430.88 640932717 658431257 03 0,377 008 0,142 0,232 0,422 SW
Sum 0,073 10894 0,555 0435 119
Min 0,007 0071 012
Max 0,44 0357 0,507
Mean 0008 0137 036
RMSE Gauss formula 0,263 0282 0,32
o 9% 0066 007 0096

From the results of the first project we can see that RMSE in the X-axis is in the permitted size, but
RMSE in the Y-axis is noticeably bigger. The RMSE of the whole mosaic is bigger then the permitted
size as well — 1,325m.

RMSE of the orthophoto mosaic of the second project is in the permitted size — 0,386m.

In figure 5 is shown the affect of external orientation to the geometrical quality of whole mosaic using
dislocations of both projects.
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Figure 5. Dislocations of first project (a); dislocations of second project (b). (sizes of dislocations illustrative)

3. Summary and Conclusions

The quality of orthophoto mosaic can be evaluated by visual, geometrical and other qualities, which in
turn are affected by various factors. Geometrical quality is at most affected by aerial triangulation and
DTM. Aerial triangulation comprises internal, relative, and external orientation. External orientation
can be acquired by two different principles. Differences between principles can be seen in the location
of ground control points in overlapping areas on aerial photos. The present research work investigates
the geometrical quality of orthophoto mosaic and one of the quality influencing factors — the external
orientation in aerial triangulation, how it affects the accuracy of the whole aerial triangulation, further
block processing and geometrical quality of the orthophoto mosaic.

There were two different projects used for the research work. Overall triangulation was made for both
projects. However, ground control points located in only two overlapping areas were used for the first
project and those located in three overlapping areas were used for the second one. For the
investigation of effect orientation, orthophoto mosaics for both projects were made. Geometrical
quality for the mosaics of both projects was analyzed and compared.

In order to analyze the effect of external orientation on the whole aerial triangulation, reports of aerial
triangulations were used in which differences of ground control point coordinates and root mean
square error were compared. The photos of 0.2 meters of pixel size were used for the project. This size
was also the basis for calculating triangulation accuracy. The results of two projects compared, it can
be seen that two points out of six in two overlapping areas were larger than required. The root mean
square error of point 10 B— 0,234 meters and of point 3 - 0,414 meters. All points were of permitted
size in three overlapping areas.

In order to analyze the effect of external orientation on the geometrical quality of orthophoto mosaic,
coordinates of 8 ground control points were measured in both project mosaics and then compared with
GPS coordinates measured outside. Root mean square error (RMSE) was taken as indicator for quality
and was supposed to be smaller than 2,5 pixel size of aerial photo: 0,5 meters. While comparing
calculations of geometrical quality of mosaics of both projects and then RMSE of both mosaics with
permitted size, it came out that orthophoto mosaic made by ground control points located in three
overlapping areas for the external orientation of aerial triangulation is more accurate then orthophoto
mosaic made by ground control points located in two overlapping areas for the external orientation of
aerial triangulation. The RMSEs of both projects were 0,386 and 1,325 meters, respectively. In
conclusion, assuming that the principles of aerial triangulation with all ground control points
depending on each other for the block adjustment are used, it affects the accuracy of final block, aerial
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triangulation and the orthophoto mosaic. Consequently, it is better for aerial triangulation to select
ground control points in three overlapping areas.
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Pe3iome:
HATAJIbS JIMBA, UHA SIPBE. CO3JAHUE OPTO®OTOMO3AUK WMCIHOJb3YS PA3JINYHBIE MMPUHIUIILI
TPUAHI'YJISIUA U UX TOYHOCTbD.

B nocnenHne recsaTuneTis MOKHO OTMETHTh OOJIBIINE TO3UTHBHBIC H3MEHEHHs BO BceX 001acTax GpoTorpaMMeTpuu B TOM 4ecie TeXHUKH 1
texHonornu. OHUM M3 BaKHEHIIIMX HANPaBICHUH B 06J1acTH (POTOrpaMMETPHH SBJIAETCS CO3/[aHNE KadyeCTBEHHOTO I(PPOBOro opTodoTo 1
B 4acTHOCTH IH(pOBOil opTodoromozanku. Ha kadecTBO W TOYHOCTH LU(BPOBOro OpTO(HOTO OKA3BIBAET OONBIIOE BIUSIHHE BBIOPAHHBIMH
METO a’pPOTPUAHTY/SIMK. B 1aHHON CTaThbe ONMCHIBACTCS BIMSHHE BHEIIHErO0 METOJA OPHUCHTHPOBAHHS HAa TOYHOCTh BCEil
A3POTPUAHTYJIAIMY B TOM YHCIIE M HA TOYHOCTH H(MPOBOH OPTOPOTOMO3ANKH.

Jl1s  pelueHHs IIOCTaBJICHHOW 3ajaud B paboTe HCIONB30BANMCH JBAa CAMOCTOSATENBbHBIX IPOCKTAa CJIENAHHBIX IIPU  I[TOMOLLH
(oTorpammerpunyeckoro mporpammuoro obecneuenusi cuctreMsl PHOTOMOD. B kaxaoM u3 mpoekToB ObUia chenana HuQpoBas
opTo)0TOMO3aNKa C WCIONB30BAaHHEM BCEX DJIEMEHTOB BHYTPEHHETO, BHEIIHETO M B3aMMHOTO OPEHTHPOBAHMS a TaKXkKe C CO3JaHHEM
BBICOTHOM MOJIETM MECTHOCTH. B mepBoM npoekTe KOHTPOJBHBIE TOUYKH I BHEITHErO OPHEHTHPOBAHHS BBUIM BBIOPAHHBI B JBOHHOM
HEPeKPHITHH a3POCHUMKOB, BO BTOPOM JKE€ NMPOEKTE B TPOWHOM MepeKphITMH. J{si aHaim3a BIMSHHUS BBIOOpA KOHTPOJIBHBIX TOYEK
3JIEMEHTOB BHEIIHETO OPHEHTHPOBAHHS HA BCIO a3POTPHAHTYIAIMIO W B YACTHOCTH HAa TOYHOCTH IU(POBOI OpPTO(POTOMO3ANKM OBLIH
TIPOAHAIN3NPOBAHHBI PE3yIbTaThl 00EHX MPOEKTOB. BBl cpaBHEHBI MEXIy COOOH JIONMYCTHMBIE PAa3HUIBI B KOOPJWHATAX KOHTPOIBHBIX
TOYEK M B CPEIHMX KBAJPaTHUCCKHUX ommOKax. BereunHa omHoro mukcens passuiach 0,2M. 3T0 U ObLIO B3STO 3a OCHOBY IPH pacuere
TOYHOCTH TpHaHTynsAnun. CpaBHMBas MEXTy COOOH OTYETHI O TPHAHTYJAIMSX COCTaBJICHHBIX MPOTPAMMHBIM OOECIIEUCHHEM CHCTEMBI
PHOTOMOD moHO cienaTh BaBOJI, 4TO IIPH BEIOOPE TOYEK IS BHEITHETO OPHEHTUPOBAHNS B IBOIHOM ITEPEKPHITHN CHUMKOB U3 6 TOYeK
2 ObUTH BBIIIE AOMYCTHMOI HOPMBI a B yacTHOCTH Touka 10 B cocraBuma 0,234 m. u B Touke 3 coctaBmia 0,414 m. CTOUT Tak)Ke OTMETHTb,
YTO BCE TOUKH BHEITHETO OPUEHTHPOBAHMS BHIODAHHBIE B TPOWHOM MEPEKPHITUH CHUMKOB OBLITH B TIPEJIENax JOMyCTUMOMH HOPMBIL.

Jl1st TOro 4TOOBI MPOAHAM3HPOBATh BIIMSTHAE BHENTHETO OPHEHTUPOBAHNS HA KaUueCTBO BCEH OPTO(OTOMO3ANKH HCIIOIB30BAIN 8 HA3EMHBIX
KOHTPOJIBHBIX TOYEK, KOOPJAMHATHI KOTOPHIX OBLIM H3MEPEHBI Ha TOTOBOH opTodoTroMo3amke M cpaBHeHHbI ¢ GPS-koopamHatamu
W3MEPEHHBIMH Ha MECTHOCTH. 3a OCHOBY IOKAa3aTels TOYHOCTH Oblla B3fTa BEN€UMHA CPEIHEH KBaApaTHYeCKOH OmMOKM KoTopas He
JIOJDKHA TIPEBHIIATh B 2,5 pa3a BENEUHHY OJHOTO muKcens, ToecTs 0,5 M. CpaBHUBas J[aHHBIE PacyeTOB MEXITy COOOH BBIICHMIIOCH, UTO
opro)0TOMO3anKa CHAelaHHAs TP  BBIOOpE TOYEK I BHEIIHETO OPHCHTUPOBAHWS B TPOHHOM  IEPEKPBHITHM CHHMKOB TOYHEH
opTo)OTOMO3aNKN , T/Ie TOYKH JUIsS BHEIIHETO OPMEHTHUPOBAHWs OBLIM BHIOPAHHEI B JIBOIHOM INEPEKPHITHH CHUMKOB, COOTBETCTBEHHO
BeJIeUMHA CPETHNX KBaJpaTHIecKuX ommook cocrasmia: 0,386 n 1,325 meerpoB. MoXHO clienaTh BBIBOJ, YTO BHIOOP KOHTPOJIBHBIX TOUEK
[pH NPOBEJCHUM BHEIIHEr0 OPHEHTUPOBAHMUS OKa3bIBACT OONBIIYIO POJIb HE TOJIBKO HA TOYHOCTh a3POTPHAHTYILIIIMM HO TAK)Ke BIMSET Ha
KauecTBO Bcero opTooro. Ilpy BO3ZMOXKHOCTH BBIOOp TOYEK [T BHEITHETO OPHEHTUPOBAHMUS JIOJDKEH MPOBOJMUTCS HCTIONB3ys TpPOHHOE
HEPEeKPHITHE A9POCHUMKOB.

KuroueBbie cioBa: a’podoTo, a3pPOTPHAHTYISALMS, DIEMEHTHl OPUEHTHPOBAHHUS, LU(POBas OPTOPOTOMO3anWKa, BHICOTHAS MOJENb
MECTHOCTH.
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AWARENESS OF THE RESEARCH MATERIALS OF SOIL AND CROP
ALTERNATION IN FARMS

Modris Mengots
Latvia University of Agriculture

Abstract

Soil maps for fields are one of the basic materials for farm development planning and assessment of the land’s
cadastre value. In order to find out the level of land users’ awareness of soil forms and the agrochemical
composition of the soil, and the implementation of this in farming practices, a survey of land users was carried
out. Simultaneously, information was gathered on crop alternation in farms, crop alternation projects, their
prevalence, and interest in such projects. Information on field history was also gathered.

Vircava rural district and its farm land users were chosen as the subject of this research.

Key words: soil evaluation, agrochemical cartogram, plant exchange

Introduction

After 1990 major changes in the Latvian countryside began, with the structure of land users changing
rapidly as smaller individual farms were established in place of big collective farms. These changes
occurred due to several factors. Some existing owners and some people who acquired land back after
the collapse of the Soviet Union, sold sold their properties or rented them out.

Great changes in Latvian farming started after the country joined the European Union (EU) in 2004.
These changes brought not only generous subsidies but also a requirement to follow certain EU
regulations regarding the movement of goods, animal welfare etc. Planning of farm development plays
a big role in today's competitive environment. It has always been the case that a farm can be
competitive only if it has stable production, small expenses, longterm contractual relationships for the
sale of the produce, and if the management is proficient in taking risks, planning and decision-making.
In recent years farmers acquire new technologies for intensive production of various agricultural
products. Support from the government as well as the EU plays significant role.

In order to operate one's farm efficiently and effectively, the entrepreneur should have an
understanding of economic relationships in developing the work and budget of the farm. Information
about the land (soil), the main capital for agricultural production, is of high importance, and it can be
obtained from land research materials — soil evaluation maps and land and agrochemical composition.

Farm soil maps and land evaluation materials are among the basic materials for developing a farm
development plan and evaluating the cadastral value of the land used in tax calculations. Soil type and
the mechanical composition influence crop choice. Boruks A., K. Brivkalns, Stalbovs R. and others
(Boruks, Brivkalns) have paid much attention to studies of land-quality and the role of these studies in
agriculture.

In Latvia, soil quality studies have not been carried out since the regaining of the country's
independence. The soil maps that are used today contain information that is 20 years old. In addition,
currently used soil classification differs significantly from the international classification of soils,
including the one developed by the Food and Agriculture Organisation (FAO).

Soil mapping materials can also be used in agrochemical research — mapping of the soil. The
agrochemical laboratory of the National Plant Protection Service carries out agrochemical mapping of
a farm’s soil on demand.

The agrochemical laboratory carries out the agrochemical examination of soil on a yearly basis. The
work consists of several stages; first, the sampling plan is developed by means of land boundary plans
and soil maps submitted by the farmers. Then soil samples are taken from the farms' land and a form
with the characteristics of the sampling sites is filled out. Subsequently, the soil samples are analysed
in the laboratory where soil reaction, organic matter, the content of phosphorus, potassium, and
magnesium which can be utilised by plants, are determined for each sample. The results of the analysis
are then entered in to a database of the agrochemical examination of soil, where the results are
examined to determine the provision of nutrients (low, medium, high), and necessity to lime the soil.
The final stage is the preparation of the agrochemical soil map. As a result, the customers receive a
digital agrochemical map of the soil, which is prepared in a geographic information system
environment.
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The results of the agrochemical examination of the soil give the possibility to decide on the need for
soil liming, optimise crop placement, plan the possible harvest, calculate the efficient amounts of
fertilisers for each field, and develop farm production plans.
A farm production plan is desirable to all farms using fertiliser for crops, but it is obligatory for farms
located in vulnerable areas according to agrochemical soil mapping data.
Highly vulnerable areas according to Cabinet of Ministers regulations No.531 'Regulations Regarding
Protection of Water and Soil from Pollution with Nitrates Caused by Agricultural Sources' of 18
December 2001, are areas where increased requirements for the protection of water and soil from
pollution with nitrates caused by agricultural sources apply. The Cabinet of Ministers regulations
prescribe the borders of highly vulnerable territories, as well as criteria for the designation of
territories and procedures for managing such territories.
In order to facilitate the protection of water and soil from pollution by nitrates, recommendations have
been approved which include the code of good agricultural practice for persons involved in
agricultural activity
Ministry of Agriculture's order No.20 of 2005 'On the Implementation of Measures in Highly
Vulnerable Areas', states that farms where the crop-field area exceeds 10ha shall have a crop
alternation plan.
The task of crop alternation is to use each section of land efficiently by growing crops which
correspond to the ecological terms of the territory and soil conditions; to get higher crop yields
through use of previous years’ crops' effects and compatibility between crops; to reduce the amount of
fertilisers and plant protection products used; to ensure better use of the natural fertility of the soil
and to reduce loss of plant nutrients; to reduce the negative impact of farming on the environment
(Ruza, Labas prakses).
According to State Statistical Bureau data, from 1929-1930 57% of all farms had fixed crop rotation,
with 60% of farms in Zemgale alone implementing crop rotation (Latvijas zeme, zemnieki, 1940).
Cabinet of Ministers regulations No0.531 have been amended (in 2004, 2005, 2007, 2008 and 2009)
and currently the Cabinet of Ministers regulations No. 33 of 2011 'Regulations Regarding Protection
of Water and Soil from Pollution with Nitrates Caused by Agricultural Sources' requires the operators
of agricultural land of 20 ha and more, as well as farmers that grow vegetables, fruit trees or berry
bushes within an area of three hectares and more, to produce a plan of crop fertilising, to document the
history of each field and the fertilisers used.
The fertilisation plan for each crop field should be developed, at the latest, before crop sowing or
planting, and plans for perennial crops and plantations, before the beginning of vegetation. The crop
fertilisation plan should be based on data from an agrochemical examination of the soil (mapping),
which is not older than five years, and the files of the agrochemical soil mapping are to be kept for at
least five years. Fertilisation plans should be developed for one year, based on data from an
agrochemical examination of the soil that is not older than 6 years; the summary of the crop
fertilisation plan is to be submitted to the State Plant Protection Service before 15th of May. If any of
the indicators used in the crop fertilisation plan (e.g., size of the field, crop, type and amount of
fertiliser) have been significantly changed, the updated plan is to be submitted by June 15.
The regulations of the Cabinet of Ministers also envisage documenting all fertilisers purchased for the
farm, including the name of the fertilisers, ingredients and quantity; it also envisages the history of
each field to be documented.
The history of fields has to reflect the crops grown, the varieties, the yields reached, and fertilisers
received.
The aim of this study is to discover land users' awareness about, and application in farms of:

- soil quality and agrochemical mapping;

- crop alternation projects and the desire to obtain them;

- field history in farms.

Results and discussion.

The change of land owners and users in Latvia is continuous; the land property market is active and it
is governed by the laws and regulations of the country. The results of these activities are reflected in
the State Land Service database of property owners and indicators characteristic to each estate.
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However, the database lacks data on acreage of each piece of farming land due to a lack of uniform
minimum requirements regarding registration of the leased land into a single system.

The database of the Central Statistical Bureau of Latvia holds data on the division of farms by area
intervals according to their number and size (Saimniecibas grup&ums). The data of the Statistical
Bureau show that the biggest number of farms are in the group that manages agricultural area from 1
to 20 hectares, i.e. 76.4% , but the most commonly used area for farming is in the range from 5 to 20
hectares - 26.9% (Table 1).

Table 1
Division of Latvian farms by acreage in the country

Intervals Number of farms Area
Number % thousands.ha %
<0,9 10607 9,5 4,5 0,3
1,0-4,9 37622 33,8 104,4 5,9
5,0-19,9 47470 42,6 4777 26,9
20,0-49,9 10753 9,6 319,3 18,0
50,0-99,9 2870 2,6 196,7 11,1
100,0-199,9 1260 1,1 1749 9,8
200,0-499,9 662 0,6 201,1 11,3
<500 288 0,3 297,2 16,7
Total 111532 100 1775,8 100

Source-CSB

In 2010 Land Survey students carried out surveys and questionnaires of Vircava Parish farms.

130 respondents from the parish territory participated in the survey. The acreage of the land operated
by the respondents is from a few hundred square meters to large farms. The farm land is operated by
the owners of the land, as well as leased to others. The leaseholders of the land are not only farmers
from the respective parish, but also from other parishes. For example — Lielvircava Ltd in the district
of Platone manages an area of 600 ha. The farm has heavy-duty machinery as it has to sow and harvest
up to 3,000 ha in a short term. The yield of winter wheat is 7.5 tonnes, and 4.5 tonnes of rapeseed per
hectare. The farm has a grain pretreatment plant, storage for 11000 tonnes of grain, and a herd of 300
dairy cows. Fito-AL Ltd, from the district of Jaunsvirlauka, has a farm with an area of 2000 hectares,
but in Vircava parish they operate 87 ha The farm specialises in cereal grains and winter rapeseed. The
farm produces high crop yields: winter wheat 9 t / ha; winter barley 9 t / ha, with yields in individual
fields as high as 10-13 t / ha; winter rape seed 4.9t/ ha.

A breakdown of the surveyed farms in the parish by acreage is close to the distribution of farms in the
whole country (Figure 1). It can therefore be expected that the study gives a comprehensive picture of
the situation in the country.

45 - 42,6
40
35
30 A
25 1
20 1
15 +
10 +
5 4
O 4

Of respondents, %

>0,9 1,0-4,9 5,0-9,9 10,0-19,9 20,0-49,9 50,0-99,9 100,0-199,9 >200,0

Group of farms, ha

B Number of farms in the county E Number of respondents ferms in Vircavas Local Municipaliti

Author drawn
Figure 1. Division of farms according to acreage in Latvia and respondents’ farms in Vircava parish, %
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The questionnaires included the following questions: does the respondent have information on soil
mapping materials and are these used when planning the work of the farm?

Maps of soil types, mechanical composition, and agrochemical cartograms were distributed.

Of the 130 respondents' farms with an area up to 4.9 ha, only some had information on the soil
materials and the production of agricultural produce, the study included analysis of 63 farms with an
area of more than 5 ha.

The largest number of respondents’ farms had an area up to 50 ha, but only 14 respondents - more than
50 ha (Table 2).

Table 2
Area of the holding group intervals, ha
Intervals Grouped intervals of farm acreage, ha
5,0-9,9 10,0-19,9 20,0-49,9 50,0-99,9 100,0-199,9 >200,0
Number 24 14 11 3 7 4
Percentage 38 22 17 5 11 6

Author drawn

Survey results show that awareness of soil materials and their use in planning farm activities increases
as the acreage of the farm increases. In average, only a quarter of the farms with an area up to 50 ha
have information on soil mapping materials, while in larger farms the awareness is higher and reaches
75% of the number of farms (Figure 2).

80
70
60

Of Respondent, %
o
o

10,0-19,9 20,0-49,9 50,0-99,9 100,0-199,9 >200,0

i . Groupeil intervals of farm, ha . ...
@ Information on solil types and 1ts mechanical composition

Information on agrochemical mapping of soil

Author drawn
Figure 2. Respondents' provision of information about the soil.

A farm's agrochemical materials (soil acidity, nitrogen, phosphorus, potassium, and amount of trace
elements) are used primarily in developing a production plan - forecasting crop yield and fertilisers to
be used. With the help of the Latvian Rural Consulting and Education Centre farms can develop
computerised fertilisation plans. In the development of the fertilisation plan it is possible to choose
different combinations of fertilisers. When developing a fertilisation plan the current amount of
nutrients (agrochemical mapping) as well as crop yield should be taken into account in order to
balance (compensate) the need for nutrients.

The survey included questions about the use of agrochemical materials while planning crop
alternation, crop fertilisation and soil liming.

According to answers supplied by respondents, farms with an area up to 20 ha rarely use agrochemical
materials in their business planning, while the largest farms use materials of agrochemical studies
(Figure 3).
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Author drawn
Figure 3. Use of agrochemical materials in the groups of farms surveyed (% of the number in the
group).

Respondents views on the use of agrochemical materials show that large farms pay attention to crop
alternation (Figure 4). Large farms have difficulties with crop structure as currently farms in the
Zemgale region mainly specialise in cereal grains and rapeseed. According to data from the Central
Statistical Bureau these occupy 85% of Zemgale. The Ministry of Agriculture recommends growing
65-75% cereal grain and 25% rapeseed. The large proportion taken up by cereal grain in Zemgale
makes it difficult to use the traditional crop rotation scheme. There is no economic justification for
planting legumes and grasses in producing areas. The rotation of crops should be planned in the light
of the economic situation; a solution might be, for example, to use intercropping and to strictly follow
the crop fertilisation plans.
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% 60

40

20

5,0-9,9 10,0-19,9 20,0-49,9 50,0-99,9 100,0-199,9

B Follow the crop rotation K Have information on crop rotation projects EWould like to have a crop rotation project

Author drawn
Figure 4. Observation of crop rotation in groups of farms (% of the number in the group).

Respondents' information on alternation of crops and observation of alternation within the farm.

The survey included a question — does the farm maintain the history of each field?

Laws and regulations provide that farms which are located in the vulnerable zones have to keep
records of the crops grown during the previous two years as well as records of varieties, yields,
fertilisers. These documents are to be kept for at least three years.
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Vircava parish is located in a highly vulnerable area and, in accordance with the provisions, all of
those who operate more than 20 ha should maintain field histories. However, this question had an
insignificant number of responses. The author believes that the respondents have not understood the
question.

Each farm should keep records of field history, as it could serve as a diary of farm work. The field
history records should reflect: information on the field (field number, field unit designation, acreage,
agrochemical data); field processing (type, time); fertilisers and chemicals used (type, quantity, time);
and information on harvest (harvest time, yield).

The field history can be used to plan the next year's crop sowing, to compile an application for the
Rural Support Service to receive area payments, to compile reports on fertilisers and chemicals used,
as well as when calculating the balance sheet.

Conclusions

1. The available materials for soil and land evaluation are more than 20 years of age. It is necessary to
restore soil and land evaluation materials in Latvia to comply with EU regulations.

2. Farms do not have sufficient information on soil mapping materials.

3. The largest farms use soil research materials and are able to achieve excellent yields and are
interested in crop rotation projects.

4. Itis necessary to continue educating medium-sized farms about the role of a crop fertilisation plan,
crop rotation, and field history in efficient and effective management.

5. The study conducted is to be considered as a beginning for future research on the views of the farm
owners and the economic opportunities in rural areas.
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ASSESSMENT PRINCIPLES OF LAND FRAGMENTATION

Dace Platonova, Liga Setkovska, Anda Jankava,
Latvia University of Agriculture

Abstract

The problem of land fragmentation is analyzed and discussed in various studies from different perspectives.
Various authors have used different measures and coefficients to describe the land fragmentation although none
of the indicators gives a full assessment of this phenomenon. This is due to the wide range nature of the land
fragmentation and different approaches to these problems. The paper describes the various factors of land
fragmentation. They are selected to describe its several different parameters.

The economically active farms of Rubene rural municipality by their sizes and the number of land units were
chosen as the research object to examine usage of the above parameters for assessment of the fragmentation of
the farms.

Key words — land parcel, land plot, land fragmentation.

Introduction
Last Latvian land reform has substantially altered the land usage structure of land properties and farm
lands in rural areas. It has resulted in the emergence of many very small agricultural land properties.
Their separate land parcels are often located far apart, they are not easily accessible and are situated
unsuitably for agricultural purposes. Although the Land Reform legislation initially provided creation
of favorable regional preconditions for successful development of agricultural production, suggesting
compact farms and avoiding inter-areas (Nolikums par Latvijas...,1991), in the practice, due to
different objective and sometimes subjective factors, farm land properties were formed on a number of
land parcels, resulting in land fragmentation and inter-areas (Jankava, 2003).
After that, little by little, under more favorable circumstances for agriculture, the land market evolved
in the parallel of the processes of land privatization. It has resulted in increasing of the farms sizes
through the sale, leases and other transactions. This is demonstrated by the studies of dynamics of
land areas of economically active farms (2003 - 2007), derived from the Central Statistical Bureau of
the Republic of Latvia (SIukaBa, Menrotc, 2009). The average area of farms by the total area and by
the agriculturally usable land and the sown area are increasing over the years.
Although their average area is still very small; besides, a significant proportion of them represents a
very small farms. The distribution survey of farm lands of Latvia by the year 2007 showed that almost
80% of their total number and more than 30% of the total area were amounted to a holding area of up
to 2 ha (SIuxasa, Menrorc, 2009).
Development of the land market contributes to the fragmentation of holdings because it is not always
possible to find an adjacent land plot to buy or lease for the land area building up purpose. Land
fragmentation makes farming and land management difficult, it increases also transport costs. Similar
processes occur in rural areas of our immediate neighbors - Lithuania (Lankelis, 2002) and Estonia
(Maasikamaée, 2005), as well as in other Eastern and Western European countries (Xopxas, 2005).
This phenomenon causes the fact that farmers are feeling difficult to introduce new competitive
manufacturing steps and to use the appropriate technique; therefore many farmers are forced to engage
the production only for living, unable to participate in the manufacturing for commercial purposes.
While there are a number of information basis in Latvia, like State Real Estate Cadastre Information
System (IS RESC), as well as the Central Statistical Bureau, by which aggregated data we may have
an overall view on the farms size, fragmentation, number of the land parcels forming a land plot, but
each of them also have their weaknesses. By RESC IS data, it is not possible to know the real farms
areas because not all rural farmers register lease lands in this information system. The most recent data
by the Central Statistical Bureau is only about the year 2007.
These considerations prompted the choice of the subject and the aim of the research was set — to
explore fragmentation of farm lands and opportunities of applying different its characterizing
indicators. The tasks were set to reach the aim:

1. to complete theoretical analysis on the land fragmentation and its characterizing indicators;

2. to analyze fragmentation of the land areas of the largest farms of Rubene rural municipality;

3. to observe advantages and disadvantages of the land fragmentation indicators.
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Rubene rural municipality of Jekabpils district was chosen as the study site, analyzing the lands
fragmentation of economically active farms (economically active farms, according to CSB of the
Republic of Latvia (Lauku saimniecibu struktira, 2009) are defined as the farms producing
agricultural products regardless of production quantity and type of its usage or have maintained good
agricultural and environmental conditions in the land).

The study is designed primarily as analysis and comparison of a variety of indicators of land
fragmentation in scientific literature that is based on the methods of analysis, synthesis, research of
statistical data and graphical representation. Examples of Rubene rural municipality cadastral maps are
applied using orthophotos and topographic maps to illustrate and explain the matter of the land
fragmentation issue.

Some basic concepts are applied in the work and it is necessary to clarify these concepts to avoid
confusion and misunderstanding.

Referring to the Law on Land Survey (Zemes iericibas likums, 2006), inter-area is a separately
situated land parcel which is separated from the main land parcel by land owned by another person.
But the Law does not say what the main land parcel is, therefore it is set in the research that the main
land parcel is a land plot with the living and administrative or production centre on it or, if there is not
one, one of the land plots.

A land plot is defined by the scientist S.Maasikamae as follows: land plot is a notion used to describe
generally a land area regardless its property rights, land using form, etc. A land plot can be a single
parcel, a separate (one in total) field or a pasture (a meadow) (Maasikamée, 2005).

In this article, its authors define a land plot as a compact area that is compound of one or several land
parcels not including public roads.

Land property — all real estate which property rights are enshrined in the Land Register.

Land use is understood as a farm area allocated on the basis of ownership or on lease basis, or as a
combination of the both.

Results and Discussion
1. Indicators for Land Fragmentation Characterization

With the land fragmentation, the situation is identified where the land property or farm land use
consists of several parcels of land, which are separated by any other property or farm lands.
Fragmentation of the land should be understood firstly as a spatial phenomenon and, for substantive
understanding, the land fragmentation should be treated as a multilevel phenomenon. The scientist
S.Maasikamée suggests indicating of internal and external land fragmentation, describing the above
situation as the external land fragmentation and mutual location of the kinds of land uses within the
land parcel as the internal fragmentation (Maasikamée, 2005).

Spatial characteristics of the land ownership and use (geographical location, land parcels size, shape,
etc.) are generally viewed as most of the fragmentation parameters. Land fragmentation indicators are
used to specify spatial characteristics of the land properties and use.

Basing on definite research works (Butane, 1998; Locmers, 1999; Lankelis, 2002; Jankava, 2003;
Maasikamde, Mugu 2003), land fragmentation can be characterized by several indicators:

1. Number of land parcels that is usually counted to calculate the average number of land parcels

in the farms in the territorial unit. The easiest way to calculate the number of the land parcels per farm
land uses, as marked by the scientist S.Maasikamie (Maasikamie, 2005), is to distribute the total
number of land parcels with the total number of farms. Average number of parcels of the property or
land-use does not reflect correctly the actual land use situation and true land fragmentation, if, for
instance, there are land parcels divided by a public road (Fig.1.) or simply adjacent ones.
Nature and volume of the problem are illustrated in Figure 1 with an example of Rubene municipality.
A farm that consists of three land parcels, according to the cadastral information system data, in this
example, is divided by natural and man-made (roads) boundaries. But if this situation were regarded
not by the cadastral data, but by the land use from agricultural point of view, then this example reflects
a compact territory which is divided by a road or which consists of the land parcels owned (Fig. 1,
land parcels 1 and 3) or rented (2) by the farmers. This means that this farm has to be considered as
one of the group of properties consisting of a single land parcel.
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Source: the authors, by the data of Rubene municipality.
Figure 1. Scheme of Territorial Location of the Farms.

To obtain a more accurate assessment indicators of the situation on the average size or number of farm
land parcels, actual placement test (for example, in the map) of the land parcels belonging to single
property or managed by a farm is required. The above test results should be taken into account to
calculate the correct average.

2. Form of Territory of a Farm. Different compactness ratios are usually calculated that are
mainly used to specify the land plot form.
The form of a land plot has been a research subject to several Latvian scientists (JTormep, 1980;
Butane, 1998; Butane, Lasteniece, 1999). The main advantage of the various compactness ratios
proposed by the authors is that they give a numerical description of the forms of land plots in
accordance with the conditions. The land plot can be a single field, property, rural or other area.
Land form is characterized by the farm configuration that can be very different (Fig. 2). By the
external configuration of shapes, the farms can be relatively divided in farms of regular geometric
shapes (square, rectangular, trapezoidal, etc.), of likely geometric or similar shapes and of irregular
forms.

Source: the authors, by the data of RubeneTnunlua ity.
Figure 2. Configuration Forms of the Farms.

In the Soviet-era studies, a square farm area with straight lines borders and fences located in the
territory of the geometric center was taken as a benchmark. Also in later years of already renewed
Republic of Latvia, it was suggested to apply this benchmark for determination of the configuration of
farms, especially those with the area exceeding 50 ha (Butane, Lasteniece, 1999).

Real farms have larger or smaller deviations from the accepted benchmark of the ideal site location
(Fig.2). These deviations from the benchmark are commonly described as the failures of the territorial
location which make the use of the land, technical and other means of production and efficient use of
labor force difficult, increase transportation and other annual costs and reduce competitiveness of the
farm.
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According to the above authors' recommendations, the compactness of the farm has to be understood
as spatial configuration and location in relation to fencing and road networks that can be calculated by
formula 1.

R

K=— 1 | 1
0.043/P B

where R; —weighted average distance from the fence to the area, km;
P — the agriculturally usable land area of the farms, ha.

The closer the coefficients value to 1, the better the compactness of the farm.
The authors’ proposed external farm compactness coefficient depends on the size, shape, number and
territorial distribution of the land plots. The external compactness coefficient of the farm can be
calculated by the formula 2; the closer the ratio to 1, the better.

R

K,=—2%—, (2)
©0.038/P
where R, — the average distance by air line from the geometric center of the farm to the territory, km.

To characterize better the external compactness of the farm, one can calculate the factors of external
compactness, outstretch, inter-area and external borders placement.
The external borders placement coefficient expresses the difference between the border length of the
concrete farm and the square root of the perimeter of the same area. As the coefficient is closer to 1 as
the borders of the farm are less sinuous and hence more advantageous from the configuration
standpoint.

F

K, = :
2 0.4P,

where F — length of the external borders, km;
P, — the total area of the farm, ha.

3)

It has to be marked that this coefficient is very similar to the scientist’s Burihin compactness
coefficient referenced in the article by Professor S. Maasikamae (Maasikamaie, 2005).
The scientists recommended methods and indicators for describing the land forms can be used
nowadays, but that is not enough. The main reason is that the land use situation in agriculture is
changed today and one agricultural work unit is much more fragmented by the territory in comparison
to the past.

3. The territorial distribution of the land plots owned by the farms can be characterized by several
parameters of fragmentation by indicators of different types.
M. Locmers (Locmers, Saharovs, Stavausis, 1978), A. Butane and V. Lasteniece (Butane, Lasteniece,
1999) recommend to use the proportion of inter-areas of the total farm area, distance of the inter-areas
to the main land plot and inter-area coefficient, calculated by the Formula 4, as the characterizing
indicators of the territorial location.

K
Ks=1 K, (4)
where K — compactness coefficient of the farm;
Ko — compactness coefficient of the main land plot.

Scientists of the Western countries, like Januszewski, Simmons, have approached to the development
of land fragmentation characterization indicators, called indexes, as pointed by the scientist
S.Maasikamae (Maasikamée, 2005).

Januszewski's index application makes it possible to describe the layout of areas of a single property
among its land parcels. Januszewski's index is calculated by dividing the square root of the total area
of the land property and use by the square root of the sum of the areas of the land parcels (5):
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Js

K, =—=—= (5)
X
where K;— Januszewski’s index of land fragmentation;
S — total area of landholding or property;
Sj— the area of i-th parcel.

Januszewski's index is 1 when the land property and use consists of one land parcel and it is less than
1, if the property has more than one land parcel.

The index recommended by Simmons for measuring of the fragmentation of land, is quite similar in
nature to the Januszewski's index. The fragmentation index can be calculated by formula as follows

(6): )
Ks = L5 fi
S

where Ks— Simmons’s index of land fragmentation;
S — total area of landholding or property;
S;— the area of i-th parcel.

(6)

Simmons's index value is 1 if the property consists of one land parcel and reduces if the number of
parcels per property is increasing.

The scientist S. Maasikamée (Maasikamée, 2005) evaluating the territorial distribution of land parcels
acknowledges that Januszewski's and Simmons's index’s benefit is theoretically that they are easy to
calculate. This task can be completed on the basis of the data table, just if there are sizes of land
parcels owned by a single property. There is no need for measurements on a map. The advantage of
these indices is that they include both land parcels and proportions of areas of separate land parcels. It
is recommended to consider adjacent land parcels as one. It means that it is necessary to use a map to
get more precise data on territorial location of land plots of a single land use.

The disadvantage of these indices is that they do not deal with the forms, sizes and distances of
separate land plots because the distance from the farm house to the other land plots is of crucial
importance.

Calculation of land fragmentation indices for characterization of territorial location of the land plots is
a little bit more complicated because measurements on map are required.

Observing research works by several authors it has to be assumed that different indices point to
different kinds of land fragmentation and none of the indices describes all the parameters because
every index of land fragmentation has its advantages and disadvantages. Joint application of different
indices provides more information on the land use situation and stresses that different indices are
connected. The analyses of land fragmentation should point to the land use opportunities and situation.
Therefore the article further deals with the analyses on land fragmentation of farms of Rubene rural
area of Jekabpils district by the structure of their land properties and uses.

2. Analyses of Farms Fragmentation at Rubene Rural Municipality

Rubene rural municipality is situated at the South of Jekabpils district. It is the biggest rural
municipality of the district by its area. The most part of Rubene rural municipality (45%) consists of
agriculturally usable land. Nineteen biggest farms (more than 50 ha totally) performing agricultural
production actively were chosen for analyses. The total area of the farms is 2275.01, e.i. 13% of the
total area of the rural municipality and 28% of its total agriculturally usable lands (AUL).
Summarizing the data of these farms (Table 1) it can be seen that areas of the farms are 50.90 ha to
278.94 ha and their average area is 119.74 ha. The owned and used land areas are situated on several
land parcels, for instance, one of the biggest farms (No.15) consists of 20 land parcels with their
average area 10.07 ha. Smaller farms (No.3) are very fragmented as well, located on up to 15 land
parcels but there are less land plots — 10 more inter-areas besides the main land plot.
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Table 1
Characterising Indices of Land Fragmentation of Farms of Rubene Rural Municipality on 01.01.20009.

0 Average ) 0 T S| .9
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1 50.90 | 39.40 4 3 3.66 | 2.45| 1356 | 10.26 | 1.56 - 044 | 0.79
2 51.45 47.75 12 8 094 10.67] 3.15 256 | 2.35 -1.23 0.35 | 0.23
3 57.90 38.90 15 11 204 | 121 | 7.60 | 5.10 1.97 - 032 | 0.15
4 58.40 48.20 6 5 9.62 |6.12 | 3224 | 2319 | 295 | -11.40 | 052 | 0.30
5 70.92 63.15 11 10 | 3.00 | 2.06 | 8.78 6.81 | 3.34 -2.46 0.37 | 0.19
6 73.40 52.20 2 1 1.09 | 0.72 | 351 2.62 1.09 - 1.00 | 1.00
7 73.60 51.16 4 2 124 | 0.67 | 4.02 247 | 2.37 -0.63 0.58 | 0.41
8 86.90 46.40 8 6 279 |189| 954 | 731 | 3.08 -2.39 0.51 | 0.37
9 9490 | 68.90 | 13 9 163 |[1.16 | 456 | 3.68 | 3.04 | -265 | 043 | 045
10 | 108.60 | 83.80 | 10 8 4.83 | 297 | 1361 | 948 | 294 | -785 | 035 | 0.13
11 123.30 | 88.90 5 3 13.67 | 7.70 | 34.72 | 2213 | 1.90 | -28.98 | 0.48 | 0.32
12 127.10 | 97.80 10 5 307 [197] 756 | 549 | 3.14 -4.12 0.35 | 0.15
13 14410 | 134.00 | 18 14 711 | 4391693 | 11.83 | 471 -8.29 034 | 0.21
14 151.30 | 87.04 12 6 500 |319] 1004 | 726 | 2.99 -3.66 031 | 0.14
15 155.98 | 68.20 20 16 | 342 | 2.37 | 853 6.67 | 4.97 -5.33 0.27 | 0.16
16 188.00 | 154.50 6 3 236 | 137 | 441 290 | 2.76 -1.15 042 | 0.21
17 188.60 | 151.00 6 4 232 | 129 | 440 | 275 | 2.74 -1.48 0.45 | 0.36
18 190.72 | 140.08 | 14 12 | 573 | 329 | 1126 | 7.32 | 3.92 -7.66 0.35 | 0.23
19 278.94 | 268.43 6 3 122 1086 | 1.73 138 | 214 -0.32 0.45 | 0.26

Source: by the authors

As it was cleared above, the number of the land parcels does not reflect the real land use situation in
the farms. Because of this, information was gathered on number of land parcels and inter-areas per a
farm. The results (Table 1) show that just one farm (No. 6) does not have inter-areas.

Analyzing the number of land parcels and inter-areas, the above fragmentation characterizing
indices were determined (Table 1).

The compactness coefficients of the farms (K) are in the range 1.73 — 34.72. It was stated previously
that it was desirable that this coefficient would be as close as possible to one. The Table 1 says that the
coefficient is even above 10.0 to seven farms. The farm No.11 has the worst compactness coefficient
because the areas of the land parcels of the farm are not large and they are situated widely apart (Fig.
4), the weighted average distance from the centre of the main land plot to the inter-areas is 13.67 km.
Analysing the results on the coefficient of the external borders situation (K3) it can be seen
(Table 1) that it is in range 1.09 — 4.97, that can be explained with the fact that these farms
have the largest numbers of inter-areas that gives the longest border if compared to other
farms with less number of inter-areas.

Discussing the territorial location (Figure 3) of the farm (No. 11), it occurs that the farm
consists of five land parcels. It could be considered that it as if has four inter-areas but, as it
was cleared above, the number of land parcels not always is the same as the number of inter-
areas. So the farm No. 11 has just two inter-areas in this situation.
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The main land plot
(1 land parcel)

2.inter-area (4and 5 land parcel)
(distance to the main land plot
25,14km)

l.inter area (2 and 3 land parcel)
(distance to the main land plot 27,30km)

Source: by the authors after the data of Rubene rural municipality.
Figure 3. Scheme of Territorial Location of the Farm No.11

The coefficients of the inter-areas of the farms (K3) are in range from -0.32 to -28.98 but the result
with the minus sign is not always easy to characterize. The farm No. 11 has the biggest coefficient of
the inter-areas (Ks). It has also the largest compactness coefficient (K). It proves that these coefficients
are interactive. It is impossible to calculate coefficients of the inter-areas (K3) to the farms No.1 and
No.3 because there is no agriculturally usable land. One of the farms (No.6), as said above (Table 1),
does not have inter-areas, therefore the coefficient of the inter-areas (Ks) was not calculated.
Analizing usage of the land fragmentation index by the formulas by Januszewski (K;) and
Simmon (Ks) it can be seen (Table 1) that they can be calculated also to the farms without
agriculturally usable lands within their main land plots, although their indices values differ.
By the index of Januszewski (K;), the farm No. 15 is the most fragmented one (the largest
number of inter-areas). But by the Simmon’s (Ks) index, the farm No. 10 is the most
fragmented one.

Conclusions

1. It is advisable to use different indicators for the characterization of the land fragmentation, taking
into consideration their different meanings for the description of the fragmentation, it is suggested
also to use spatial and cadastre data.

2. The 19 biggest farms of Rubene rural municipality are not compact — their compactness
coefficients (K) are in range 1.73 — 34.72, their land plots are far apart and this coefficient not
always characterizes the true state of the land fragmentation.

3. One of the weaknesses of the largest farms of Rubene rural municipality is inter-areas — the
coefficients of the inter-areas (Ks) ranging from -0.32 to -28.98, seven farms have more than 6
inter-areas and average area of the inter-areas is beneath 10.0 ha to 3 farms.

4. Taking into account the previous tendencies and research results, as well as the study outcomes at
Rubene rural municipality, it would be important further to find the most suitable and efficient
methods for the research of the different parameters of the land fragmentation.
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CHARACTERISTIC OF HOUSING FUND IN EUROPEAN COUNTRIES

Anita Sidelska
Latvia University of Agriculture

Abstract

In the publication analyses differences of the housing fund in the countries of European Union and its statistic
problems that prevent establishing a unified accounting system in all member states. Historical aspects of the
formation of the housing fund in the country and level of its comfort as well as its availability are also described
in this publication.

Changes of the housing fund are slow in numbers and quality. Although various countries build many thousands
of dwellings annually, the new buildings constitute only a few percent of the existing housing fund. The quality
of dwellings changes gradually and not all new buildings differ fundamentally from the existing ones. However,
the data show that new houses in general have more dwelling space in terms of square meters than the existing
dwellings. So from this point of view the quality of dwellings is improving.

The aim of this publication is to compare the formation process, scope and accounting of the
housing fund in the member states of EU and to examine its improvement and accessibility.
The monographic descriptive method has been employed to describe the existing situation and
the graphic method as well as the method of analysis and synthesis have been used to
compare the data and indicators.

The study concludes that each group of countries is characterised by its own division of the housing fund
according their level of utilities. These data can be used to estimate the need to support the renovation of
dwellings in order to improve living conditions.

Key words: dwelling, housing fund, room, utility, equipment of dwelling, dwelling units

Introduction

The European Union (hereinafter - EU) is an economic and political union including 27 countries with
a different level of economic development, number of population and geographical position as well as
with different household traditions.

Data on the housing fund in the EU are collected by Eurostat, the statistical office of the EU, that
receives them from the EU member states. Each member state according to its particular nature sets its
own scope of the housing fund and theforms of its accounting. As a result not all the data available are
comparable to each other and in several areas the data are even not available.

The changes of the housing fund are related to events in national and global economy. This can lead to
increase or decrease of the housing fund. In the period of growth of the economic development there
can be seen an active construction of new dwellings and renovation or reconstruction of the existing
homes creating new apartments. Simultaneously, certain steps are taken to improve the energy
efficiency of the buildings built in the past. As a result, the amount of housing fund as well as its
availability increase and its quality improves. These activities include also demolition of morally and
physically obsolete dwellings, which in turn reduces the amount of the housing fund. Similarly,
reduction of the housing fund is made by damage done during natural disasters (storms, earthquakes,
volcanic eruptions, floods, etc.) or human activities (fires, acts of terrorism, war, etc.).

Discussion and results

A dwelling is a room or a suite complex of several rooms and its accessories in a permanent building
or structurally separate part that has been built, rebuilt, converted, etc. and is intended for private
habitation. The dwelling should have a separate access to a street or to a common space within the
building (staircase, passage, gallery, etc.). Detached rooms for habitation to be used as part of the
dwelling should be considered as a part thereof. It may thus be made of separate buildings within the
same enclosure, provided they are clearly intended for habitation by the same private household (a
room or rooms above a detached garage, occupied by servants or other members of the household). A
vacant dwelling is an accommodation available for sale or a newly erected dwelling, which is not yet
occupied on the date of the survey.

In Latvia a dwelling is a private single-family house or apartment in a residential or non-residential
building. A dwelling consists of one or several rooms and auxiliary premises. Auxiliary premises are
kitchens, corridors, toilets, bathrooms, closets. In some countries mobile dwellings (Austria, Germany,
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Latvia, etc.), barracks, and dwellings without a kitchen (Sweden, Austria, Germany, Denmark,
Finland, etc.) are not considered dwellings. In Belgium, France, Luxembourg, Poland and Spain a
dwelling may be a mobile dwelling (a ship or a caravan), too. Types of accommodation in the housing
fund of EU countries are shown in Table 1.

Table 1
Types of accommodation included in dwelling s
No | State name | Summer | Second | Collective | Hotels | Caravans | Ships | Vacant Non-
or winter | homes homes dwelling | permanent
homes habitation
1 JAustria + + - - - - + -
2 |Belgium + + + - + + + +
3 [Bulgaria*
4 |Cyprus + + + - - - +
5 |Czech + - - - - + ¥
Republic
6 [Denmark - - - - - - + -
7 |Estonia + + - - - - + -
8 [Finland - + - - + +
9 |France + + - + + + + -
10 |Germany + + - - - - + -
11 |Greece + + - - - - + +
12 |Hungary + + - - - - + -
13 |lreland + + - - + - + +
14 |ltaly + + - - - - + -
15 |Latvia + - - - - - + -
16 |Lithuania - - + - - +
17 |Luxembourg - - + + + + - -
18 |Malta + + - - - - - +
19 |Netherlands - - - + -
20 [Poland - + + + + + + +
21 |Portugal + + - - - - + +
22 [Romania + + - - - - + +
23 (Slovak - - - - - - + -
Republic
24 |Slovenia + + - - + -
25 [Spain + + + + + + + -
26 [Sweden - + + - - - + -
27 |United + + - - - - + -
Kingdom

(*) -No data; (+) —Yes; (-) - No
Source: National statistical institutes

Eurostat identifies dwellings as buildings that are used entirely or primarily as residences, including
any associated structures, such as garages, and all permanent fixtures customarily installed in
residences. Movable structures, such as caravans, used as principal residences of households are
included (Ministry of the Interior..., 2010).

In order to compare the housing fund between EU member states, we include residential houses and
apartments, not taking into consideration whether they are occupied or not. The term "dwelling" is
understood as a building that is basically used as a residential house. The housing fund does not
include temporary structures or subsidiary buildings (garages, barns, shed, etc.), as well as mobile
homes (trailers, tents, boats, etc.).

Almost all EU member states suffered during World War 11 and in some cities the housing fund was
completely destroyed therefore especially in the post-war period an active construction of housing
fund took place. As it is shown in the study "Housing Statistics in the European Union 2010",
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compiled by the Ministry of the Interior and Kingdom Relations, within the period of time between
1946 and 1970 the greatest number of dwellings was built in Germany — 46.3% of the existing housing
fund and in Romania — 37.3% of the existing housing fund. In other EU member states the proportion
of houses built during this period of time varies from 15.9% in Ireland to 37% in Sweden. In Latvia
during this period there have been built 22.1% of the existing housing fund while in Lithuania - 33.1%
and in Estonia — 30.0%. This can be explained by the fact that in Latvia there was still a relatively high
number (13.8%) of buildings older than hundred years. In Lithuania had remained 6.2% and in Estonia
—9.4% of buildings older than hundred years. The percentage of preserved buildings that were built a
hundred or more years ago in some other countries is the following - Luxembourg (21.8%), Denmark
(19.7%), France and the United Kingdom (17%). The lowest number of ancient buildings is in the
Czech Republic (3.4%) and Romania (3.9%). The division of the housing fund by its age is illustrated
in Figure 1. Taking into account the different historical experience in certain countries, there is no
unified information available about the amount of the housing fund for the past hundred years. There
is even no unified information available about the amount of the housing fund built in the last ten
years and its proportion in EU member states (Bulgaria, Belgium, Italy, Cyprus, Greece, Lithuania,
Poland, Spain, and the United Kingdom).

As it has already been mentioned before, a dwelling can be an individual house as well as an
apartment in a residential or in a non-residential building. Hence, all the dwelling houses can be
divided into two groups by the number of apartments — a single family (private) house and multi-
family (apartment) house. Comparing dwellings between the EU member states on this criterion, the
largest proportion of private houses is in Denmark (65%) and the Netherlands (58%), but apartment
houses are mostly inhabited in the Baltic States - Latvia (75%), Lithuania (68%) and Estonia (63% )
(Ministry of the Interior ..., 2010). This kind of distribution in the dwellings is a result of the national
policies implemented in this area. In Denmark and the Netherlands there have always existed the
ownership rights on dwellings and they devolve from one generation to the next. Whereas, in the
Baltic States only single family (private) houses could be a private property and many of which were
demolished at the beginning of the process of collectivisation in the countryside and construction of
new dwelling estates in the cities. In other EU countries the number of private houses and apartment
houses is approximately the same (50%:50%).

According to the data of the EU study on the area of the housing fund per 1 000 inhabitants the best
situation with dwelling space is in Spain (544 m?), Finland (531 m?) and Denmark (500 m?). In the
Baltic countries the best situation is in Estonia (485 m?), while in Latvia (462 m?) it. It has to be
mentioned that it is higher than the average area per 1,000 inhabitants in EU (452 m?). Partially the
growth of the dwelling space can be explained by the decrease of population and the construction of
new dwellings, as well as the conversion of non-residential buildings into apartments. The smallest
dwelling space per 1,000 inhabitants is in Slovakia (326 m®) and Poland (345 m?) (Ministry of the
Interior ..., 2010).

Each dwelling consists of one or more living rooms and auxiliary premises (a kitchen, a hallway, a
lobby, a bathroom, a toilet, etc.). Eurostat has defined that the room is a space in a dwelling enclosed
by walls, reaching from the floor to the ceiling or roof, and is large enough to hold a bed for an adult
(four square meters as a minimum) and at least two meters high in respect of the major area of the
ceiling. Depending on its use, rooms can be divided into bedrooms, dining rooms, living rooms,
servants' rooms, kitchens and other separate spaces intended for dwelling. A common term defines that
a room can be considered an area of more than 4 m* However, evaluating all the room definitions in
EU countries, it appears that only several countries have set such a limit of dwelling space (Austria,
Cyprus, Hungary, Luxembourg, and Portugal). In other countries limited area is significantly higher —
6 m? in Sweden, and 7 m? in Finland, while in Slovakia even 8 m? (Ministry of the Interior ..., 2010).
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Source: National statistical institutes
Fig.1. Breakdown of hosing fund according its period of use

In Latvia there is no limit on the room space. It can be explained by the fact that in private houses built
until the 1990 there was already enforced a total area restriction in dwellings. State and local
authorities built multi-apartment houses for families with insufficient resources for their own
individual houses to provide a maximum number of families with small area apartments. The average
number of rooms per dwelling and in newly erected buildings is depicted in Figure 2.

Analyzing the data in Figure 2 it can be concluded that the largest growth in the average number of
rooms in a dwelling is in those countries where historically it has been relatively small. In Latvia it has
increased from 2.5 to 4.3 and in Lithuania — from 2.5 to 3.5 rooms per dwelling. A similar tendency
can be seen also in other former Soviet bloc countries — accordingly, in Romania from 2.6 to 3.4 and
in Slovenia from 2.8 to 3.3 rooms per dwelling. The growth of the average number of rooms in a
dwelling was a response of inhabitants to previously existing constraints on the dwelling space. With
the increase in the construction of dwellings it was possible to choose houses with an unlimited
number of rooms taking account only the financial resources available. In the long term it is of course
related to additional expenditures required to sustain them. Interesting is the fact that in several EU
countries the number of rooms in newly erected buildings has decreased. Thus in Austria this decrease
is from 4.1 to 3.5 rooms, in Italy from 4.2 to 3.4 and these numbers have gone down in the
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Netherlands, the United Kingdom and Cyprus as well. In this case the main reason for this decrease
may have been economic factors caused by the enlargement of EU and international migration.

United Kingdom e
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Estonia
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Czech Republic
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Belgium =

Austria

B Total dwelling stock B New dwellings completed |

Source: National statistical institutes
Fig.2. Average number of rooms per dwelling and per new dwelling

The newly built houses are provided with electricity, water supply and a heating system taking into
consideration the principles of energy efficiency. In dwellings that have been built earlier the level of
amenities is different and it does not refer only to rural areas, but also to the historical districts in
larger cities. Most often they are provided with a central cold water connection and less often with a
hot water supply. The centralised heat supply was the most acute problem in Latvia because the
residential houses were cut off from the centralised system when the collective farms and state
enterprise were liquidated or transformed into private property. At this point it was already the
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owners’ problem to ensure the heating of the house. The level of amenities in dwellings in EU member
states is shown in Figure 3.
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Source: National statistical institutes
Fig.3 Proportion of comfortable dwellings

Comparing amenities of dwellings in EU countries the least comfortable dwellings are in Romania,
Latvia, Lithuania and Estonia. Only 58.9% of households in Romania are provided with a bath or a
shower, but in Latvia they make up 60.3%, in Estonia - 67.1% and in Lithuania - 71.1% of households.
In assessing these numbers we have to keep in mind that historically each farm in Latvia had a
bathhouse, which provided similar services as a bath or a shower in our dwellings nowadays. Self-
evidently, a similar situation in EU member states is observed with hot water supply. The lowest rate
of houses that are equipped with hot water supply is in Romania (57.2%), Latvia and Lithuania -
61.6% and Estonia 68% (Ministry of the Interior ..., 2010).
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Conclusions

1. The housing fund in EU member states is affected by the geographic situation of the country as well
as its socio-political and cultural experience.

2. In older EU countries with long-term stable economic and political situation the level of amenities
and their availability in the dwellings is higher than in the new EU member states.

3. In the new EU member states the dwelling space of apartments in newly erected buildings and the
average number of rooms in dwellings is increasing while in older EU countries the opposite
tendencies are observed.

Proposals

For improvement of housing fund it is necessary:

1. to establish in all EU countries a unified accounting classification of the housing fund by its way of
use — the main (primary) and additional (secondary) dwelling;

2. to draft and develop a national programme providing increase in the level of house amenities and
promoting their availability and to raise EU funding for its realisation.
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Pe3iome

AHMTA CHIEJBCKA. XAPAKTEPUCTHKA KAJIOTO ®OHJIA CTPAH EBPOIIEMCKOI0O COI03A

B craree aHanu3upoBaHa U Hay4HO 0OOCHOBAaHA OCOOEHHOCTH co3JaHus M yuéra kuioro ¢onna crpan Espomneiickoro Corosa, oTMEYaHbl
pasmuume xutoro $houga crapsix ctpan EBpomnetickoro Coro3a u moctynusinux nocie 2004 rozga, B TOM 4ducie cTpadbl [IpubanTukm.
BcecTopoHHe OleHeH mporecc OnpeereHns eIMHUIBI KIIUIIA, IPOBEICH aHaIN3 TeHACHIHH yBENMYEHHS 00beMa JKIIOH IUIomand B
JIoMax HOBOIT 3aCTPOIKH U €T0 Paclpe/elieHHe B Pa3HbIX CTPaHaX.
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ANALYSIS OF RURAL LANDSCAPE STRUCTURE USE IN
SOUTHERN LITHUANIA

Vilma Sinkeviciute, Daiva Gudritiene
Lithuanian University of Agriculture

Abstract

Rural landscape of the southern part of Lithuania as well as its use is analysed in the article. The defects of land
reclamation system cause the rise of deserted lands. Dampness and bagged up soils are a large obstacle for the
proper use of deserted lands. One more reason is lands of low productivity. The third reason of the rise of
deserted lands is the shortage and default of perspective farmers and agricultural companies who are able to lease
and cultivate land. Analysis of suburbal territories development has also been fulfilled and the decrease of
farmland due to the increase of built on territory has been established.

After analysis it is established that forests area mostly increased in a period of 1945 — 1966 because farmland of
poor productivity were planted with trees.

After analysis of built-up territory alteration it is established that alteration of built-up territory in a period of 11
years from 1996 to 2007 the greatest tendency had buildings in arable land - 4.5 ha, in settlement territory - 2.4
ha and the least part was in homestead - 1.6 ha.

Keywords: rural landscape structure, landed property, built on territory.

Introduction

Structures of Lithuanian rural landscape are constantly changing: the areas of built on territories have
increased, road net has developed, great reaches of forest and afforestation have increased, etc.
Expedience of lands formed in interaction of natural processes and human farming determines the
development and variety of rural landscape, whereas its structure is highly influenced by general
principles and methods of land management. Land reform has greatly changed the structure of rural
landscape for the last decade.

There are more abandoned areas in the territories with large variety of landed property. It is believable
that a considerable part of them will be used intensively again and the other part (especially areas with
soaked lands) will be left in a natural state or planted with trees.

The purpose of this article is to analyse the use of rural landscape structure.

The object of the investigation is the structure of rural landscape in Southern Lithuania.

The tasks of the investigation are: to analyse the composition of rural landscape structure; to determine
the reasons of unusable abandoned lands; to establish the reasons of landed property lessening in
suburban territories.

During the investigation the methods of literature sources and cartographical material analysis, logical
mind, statistical analysis and graphical viewing were applied.

Archival data and cartographical material reflecting rural landscape structure of Marijampolé, Sakiai,
Kazly Rida, Alytus, Lazdijai and Vilkaviskis municipalities were analyzed. Information was gathered
from the yearbooks of Lithuanian state institutions, archives and other source. Additional information
was received from specialists working on land management projects according to the land reform.

On purpose to ascertain quantitative and qualitative composition of rural landscape structure
investigations, in which 64 land owners from Sakiai District Griskabidis cadastre terrain were
questioned about the composition, usage and fertility of lands property, were carried out. Analyzing
linear regression Maple programme has been used.

With the help of GIS — the inventory database of the Central regional land fund Zinv_DBS5OLT the
analysis of the deserted lands of the territories was carried out at scale 1:50000. In Kazly Ruda
municipality these land plots were surveyed in the vicinity.

6 panchromatic and 6 multispectrum orthophotographic maps of flights M 1:10 000 of 1996 and 2005
years, presented in Digital TIFF case form were used in the analysis about the development of built on
territory.

Results

Agricultural farming was the main source of people subsistence in the country for a long time. Cutting
trees in order to create a small area of farmland people changed natural landscape and created a new
landscape — an agrarian one. While improving earthwork technologies and means, the landscape was
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also continuously changing. Not only new technologies and human possibilities but also various
political circumstances, alternation of landed property forms and even traditions had influence on
vicissitude of rural landscape (Ribokas G., 2009). On purpose to fulfil the controversy of landed
property successfully, sufficient and well-timed sponsorship is required (Ribokas G., 2008).

According to the Convention on European Landscape, landscape plays an important society concerned
role in cultural, ecological, environmental and social spheres. It is also friendly to economic activities
because protection, administration and planning can establish new working places. Landscape helps to
form local culture and is one of the main components of cultural heritage, which improve human
welfare and consolidate European sameness. Statistic data show that lands property amounts to more
than 44% of all European lands usage. The greatest part of landed property is situated in Denmark,
Ireland, the United Kingdom, Spain etc.

After the nationalization of the land and after the establishment of collective farms (kolkhozs) the
boundaries between peasants’ farms and historical villages have disappeared. After the move of 115
thousand steadings and after the destruction of farmsteads and field plantings as well as after the
draining of 80 % of country’s territory, 20-50 km? of reclaimed uncultivated plains with the islands of
thin forests and other plantings of trees and shrubs in the territory of Lithuania started to predominate
(Povilaitis, 2001). An intensive landscape anthropogenization influenced the changes of separate
territory structures, but most of all it harmed the ecological stability of ecosystems. Large vacuums
have formed in the landscape as well as the mosaicness and contouriness of land-tenures has decreased
(Bucas, 1988). According to the agricultural inventory data of 1935, the agricultural land in Alytus,
Lazdijai and VilkaviSkis districts made up from 79.81 to 92.02 % (according to the agricultural data of
1930 — from 77.3 to 90.75 %) of the total district area. In the districts of the southern part of Lithuania
in 1935 farming lands made up from 83.7 to 92.0 %, forests — from 1.3 to 5.1 %, wetlands and
peatbogs — 2.5-3.1 %, land under the buildings — 2.2 % and other landed property (water reservoirs,
roads, sands, etc.) — 2.1-5.9 % (Zemés..., 1938), respectively. After the comparison of the agricultural
inventory data of the years 1930 and 1935 it was defined that in Alytus, Lazdijai and Vilkaviskis
districts the area of farming lands (arable lands, orchards, meadows, pastures) have increased by 0.5 %
during five years, however, the areas of wetlands and peatbogs decreased by 0.3 %. The areas of
forests, lands under the buildings and other land areas remained unchanged.

After analyzing 2003 census, it was established that agricultural landed property forms the greatest
part in investigated territory of Southern Lithuania (Fig.1).

9,37 0,42 3,39
2,21

0,65

||:| arable lands B meadows O gardens O unexploited lands B forests O waters B other lands |

Fig.1. Distribution of landed property in the analyzing territory according to 2003 census in per
cent

During the census it was established that 2.21 per cent of lands are unexploited. Arable soil forms the
largest area..

Forests is very important element of landscape. After analysing forest alternation, it was established
that woodland areas increased in a period of 1945 — 1966, because reafforestation was used to replant
arable landed property though of poor productivity. Later this process was stabilized (Fig.2).
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Fig. 2. The area of forests in the analyzed districts, in percentage from the total district area

The woodedness of the districts in the analyzed part of Lithuania differs significantly — from very low
(in Vilkaviskis district) up to very high one (in Kazly Riida municipality of Alytus district). The area
of forests in VilkaviSkis district covers 6.45 % of the total forest area in the southern part of Lithuania,
in Alytus and Lazdijai districts — 17.42 and 76.13 %, respectively. The size of forest massives is very
different as well (from small forests up to large ones). Land reclamation and the reconstruction of the
system of populated localities as well as the system of farming had significant impact on the change of
rural landscape structure in the period from the beginning of collectivisation and the shake-up of
agricultural enterprises (Aleknavicius..., 2000).

Reduction of landed property was suspended by land reclamation works owing to natural
transformation to bushes, swamps and unexploited lands and helped to preserve and even enlarge
arable soil.

In the period of 1991-200, with the important economical reforms and land reform going on the
structure of land-tenure and landscape has changed significantly. After the decrease of farming lands
the culture of agriculture has declined (Grecevicius, 2002).

The area of landed property depends on the point of productivity. The regression analysis was carried
out with the help of the data that was obtained after the direct questioning of 64 landowners from the
Griskabiidis cadastre vicinity of Sakiai district. These landowners manage the land area of 392.27 ha.
The average plot size is 7.52 ha. The average productivity scale of agricultural land is 42.6. The
configuration of the majority of analysed plots of land is close to the shape of trapezium. It is
established that land areas hosted by farmers also depend on soil productivity.

The following equation has been derived for the calculation of the interrelation between the area of
land plot and the average productivity of agricultural farming lands:

y =0,2571+39,5389%, (1)

where:

X — the area of land plot, ha;

y — the average productivity scale of agricultural farming lands.
The obtained correlation coefficient is 0.78. It shows that interrelations are direct and strong. The
determination coefficient is 0,61. The obtained correlation and determination coefficients are
considered as reliable ones when they equal 0,95.
The majority of farmers associate the economic reconstruction of the land use with the planting of
unproductive lands with forests and they should join the realisation of this project with the help of
labour force or their small means (Cesnulevi¢ius, 2005). According to E.Knappe (Knappe, 2001), for a
long time agricultural territories were connected with land cultivation and animal-breeding for the
steady supply of inhabitants with food.
The areas of uncultivated lands can be found both in good soils and in less productive lands as well. It
is purposeful to stimulate land lease in the places with strong farmers and agricultural companies.
There are vicinities where land is given to use without any payment. Another variant is to sell the
uncultivated land. It is possible to reactivate uncultivated agricultural lands ecologically and
economically by using alternative ways of the land use. One of such alternatives is the planting of such
land with forest. It should be useful to use the support for rural development and plant unproductive
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soils with forest. In such case the environment protection should be improved as well. The
investigation on the deserted lands in Kazly Rida municipality was carried out. With the help of
digital database the plots of the deserted lands were surveyed in the vicinity in order to clear out if
land plots have been actually not cultivated and due to what reasons they have been left deserted.
Kazly Riida municipality covers the area of approx. 55400 ha. There are 909.82 ha of deserted lands in
the municipality. These lands are distributed in 3284 plots. The smallest area of the deserted land plot
covers 0.02 ha, the largest one — 2.40 ha. One of the reasons for the appearance of deserted lands are
the defects of land reclamation systems. Overlogged and starting to bog up land is an obstacle for its
proper use (the largest areas of such lands are situated in PlutiSkes and Antanavas subdistricts). The
other reason is the land of low productivity. Forests occupy the largest part (about 60 %) of the area in
the Kazly Ruida municipality (Kazly Rtuida and Jankai subdistricts). In the large part of the outer woods
unproductive soils dominate. They often remain uncultivated and overgrow with woody vegetation.
The third reason for the appearance of deserted lands is the shortage or absence of enterprising,
perspective farmers or companies able to rent land and cultivate it.

Suburban territory of Alytus City has been chosen for alteration of landed property. According to the
general plan of Alytus District municipality, Alytus City is situated in the zone of city growing.

The territory of Alytus City occupies the area of 3944.8 ha in administrative frontiers. Prospective
territories that can be joined to the city amount to 962 ha, consequently, the territory of the city will
increase in 20%, and total area of Alytus City will amount to 4889.8 ha (Alytaus, 2009).

While investigating the alternation of built on territory in a period of 9 years, it is established that 70.5
ha has been covered with buildings. The major part of newly built buildings is situated in arable land
and amounts to 4.1 ha; situated in the territory of a settlement — 2.0 ha and in the teritory of homestead
— 1.1 ha. The alteration area depicts only the territory, which is built-up. The alteration of Alytus
suburban zone territory is presented in a graph in Fig.3.

Fig.3. Arable land in 1996 Built-up territory in 2005

In the picture it is clearly seen that arable land was without buildings in 1996, whereas, 3 new
buildings were built in 2005. In summary, it can be proved that the area of arable land has a tendency
to lessen.

While analyzing the data of 2005 — 2007 and using multispectral orthographical maps it was
established that 77.7 ha were built-up during the period of two years. Buildings built in arable land
(0.7 ha) made the largest part of the whole territory. Alteration is significantly smaller than in earlier
investigated period, because the period is shorter. It is established that the largest development of
homestead is situated in the land of agricultural destination (Fig.4).

While analysing and storing KDB10LT data of 1996 and having vectorised building layer of 2007,
territorial objects — buildings — have been interpreted and alteration of built-up territory in a period of
1996 — 2007 have been established. Data of newly built buildings have been discharged and analyzed
separately identifying the place of buildings and alloting them into certain groups: buildings built in
arable land, in the territories of settlement and homestead in ordeer to evaluate lessening of arable
land. Buil-up land amounted to 79.3 ha in 2007.
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O territory of a settlement
B territory of homestead
O arable land

Fig.4. Alteration of newly built buildings in Alytus suburban zone in other landed property
in a period of 2005 - 2007

Summarizing everything up, it can be stated that the greatest tendency of building constructing 4.8 ha
prevailed in arable land, in settlement territory — 2.4 ha, and the least amount of buildings was
constructed in homestead territory 1.6 ha. Investigating orthographical maps, it also was noticed that
the largest concentration of buildings prevailed in the settlements close to the city.

Conclusions

1. Arable land (51 %) makes up the largest part in the rural landscape structure of the analysed part
of Lithuania. Part of the agricultural farming lands (2 %) in this territory remains uncultivated.

2. After analysis it is established that forests area mostly increased in a period of 1945 — 1966
because farmland of poor productivity were planted with trees.

3. After analysis of built-up territory alteration it is established that alteration of built-up territory in a
period of 11 years from 1996 to 2007 the greatest tendency had buildings in arable land - 4.5 ha, in
settlement territory - 2.4 ha and the least part was in homestead - 1.6 ha.

4. Investigating orthographical maps it was established that the greatest concentration of buildings
prevails in the territories and homesteads near the city.
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Pe3rome

BUJIbMA CUHKEBUYIOTE, JAMBA I'YIPAUTEHE. AHAJIN3 UCHOJIb30BAHUSI CTPYKTYP
CEJbCKOI'O JIAHJIIA®TA B FOKHOM JINTBE

B cmamve ananusupyemca cenvckuil nanowagm ocnou vacmu JIumevl u e2o uchoib3o8aue. YcmanosneHo, ymo 8 ucciedyemoul yacmu
Jlumewr npouzowinu 6onvuue usmenenus ianowagma. B npedcmasnennoi pabome o06cyicoaromes meHOeHyuy u nPUYUHbL IMUX U3MEHEHUI.
Taxaice npogoOUmMCEs AHAIU3 NPULUH HE UCNOTb308AHUA 3a0poueHHbIX 3emensb. OOHa u3 nux — Oepexmoul meauopamusnvix cucmem. Coipas u
HayuHawowas 3a001a4UBAMbCA 3eMld CUTLHO 3ampyOHsiem ee UCHOb30GaHue Haoaedxcawum obpasom. [lpyeas npuuumna — manas
npouzeooumensHocmy 3emau. Ipemvell NpUuUHOL, U3-3a KOMOPOU 3eMAU 3a0PACIBAIOMCS, AGNACMC OMCYMCMeue Ui He00CmAamox
NPeOnpUUMYUBHIX, NEPCHEKMUBHBIX (hepMepPOs Ul coodecms, CnoCOOHbIX apeHO08ams 3eM10 U pabomams Ha Hell.

Ilpogeden ananus pazeumusi NPu2OPoOOHLIX Meppumoputl. Ycemanosieno coxkpawjenue o6padamvléaemMvix 3emenb 3a CYem Y@eaudeHus
3ACMPOEHHBIX MePPUMOPULL.

B pe3ynomame npogedeHHbIX UCCIe08aHUL 8bISBNIEHO, YO HAUDOILULYIO Q00 8 CMIPYKIMYpPe CeNbCKO20 JIAHOUADMA AHANUZUPYeMO Yacmu
Jlumewl cocmasnsom naxomuwie semau (51 %), wacme meppumopuii 5Mux cenbCKOXO3AUCMBEHHbIX Y200ull — 3anedcHvie 3emiu (2 %).
Jlecnvie maccugvl  cywecmeenno pacwupunucs ¢ 1945-1966 cooax, max kax obpabamvieaemvie, HO MATONPOOYKMUGHbBIE MIOWAOU
CeNbCKOXO3AUCIBEHHBIX Y200ULl ObLIU 3ACAIICEHBI TECOM.

Ha ocnoge nposedennozo ananuza usmeHenuil cumyayuy 3acmpoeHHbIX meppumopull yCmaHoseneHo, 4mo 3a 0OUHHAOYAmuAemHuLl nepuoo
(c 1996 2. no 2007 2.) 6 haubonvwieli cmeneny MeHOeHYus. CMPOUMeIbCMea 30aHULl NPOSIGUACH, HA MEPPUMOPUL 06PAOAMbIEAEMbIX 3eMeTb
u cocmasuna 4,5 2a, Ha meppumopuu HacereHHvIX NYHKMog — 2,4 2a, a 6 HaumeHbvweli cmenenu Oviia 3acmpoena meppumopus ycade6 — 1,6
ea. Ananuz opmoghomoepagpuueckux kapm nokazan npeodradanue HAUBbICUIel KOHYEHMPAyuu CocpeoomodeHuss NoCmpoex Ha
MeppUmMopUsIX, RPUNE2AIOWUX K 20p0OaM U HACETEeHHLIM NYHKIMAM.

Knrouegvie cnosa: cmpykmypa cervcko2o 1anouagdma, y2o0bs cetbCKOX03aUCMEEHH020 HAZHAYEHUS, 3ACMPOECHHAS MEPPUMOPUSL.
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ECOLOGICAL FARMING IN LITHUANIA

Vaiva Stravinskiene, Ausra Bajarunaite, Edita Abalikstiene, Gedrius Baliavicius
Lithuanian University of Agriculture

Abstract

The article analyses distribution of ecological farms in Lithuania and their specialization. Ecological farming in
Lithuania has been practiced since 1993, when only nine ecological farms were certified. At present ecological
farming is becoming more and more popular, the number of such farms is increasing every year, which is
influenced by financial EU and state support for the development of ecological agriculture. In 2003 were
certified 700 ecological farms, while in 009 — almost four times more than in 2003 (2733 ecological farms).
However, ecological farms comprise only 2.6 percent from the total number of registered farms. Ecological
farming is practiced mostly on an area of up to 30 ha of agricultural land. Such farms in 2007 made up 65
percent of all certified ecological farms. Most farms practice mixed production, although prevails growing of
crops, the least is the number of farms engaged in ecological livestock and herb production. Having calculated
specialization coefficient, it was found that from 2005 to 2008 ecological farms were averagely specialized, as
coefficients in the studied period range between 0.35 and 0.48. Among ecological crops in Lithuania dominate
grains and legumes.

Keywords: ecological farming, farms, specialization, land use.

Introduction
At the beginning of 1980s the idea of ecological farming began to spread all over the world.
Alternatives to traditional farming were impelled by an increasing environmental concern, rural
economic and social, as well as health problems.
In Lithuania the movement towards ecological agriculture started in 1990, when Lithuanian Ecological
Agriculture Association“Gaja” was founded, which after a year joined the International Federation of
Organic Agriculture (IFOAM International Federation of Organic Agriculture Movements). This
public organization regulated the standards and certification criteria of ecological agriculture
(Pazemeckas, 2006).
Ecological farming is an alternative to traditional farming and is a constituent part of sustainable
farming system (Maskolitnaité, 2004). Ecological farms reject synthetic mineral fertilizers and
pesticides: all nutrients required by plants are obtained from natural organic sources, applying crop
rotation, pests and diseases are destroyed using natural organic substances and methods.
Ecological farming allows to conserve and attain a long-term improvement of soil fertility, to protect
environment against pollution, to produce high quality agricultural output which is greatly valued
among today‘s consumers.
In 2006, the scientists of the Lithuanian Agrarian Economics Institute have done a research to
ascertain the main factors stimulating ecological farming in Lithuania. Such a study was one of the
first attempts to determine the reasons and motives of the development of ecological farming. The
study has shown that the main factors stimulating the choice of this method of farming is market
expansion of ecological products, support to ecological farming, environmental factors. It is sougth to
restrict the growing and distribution of genetically modified plants in Lithuanian farms (Skulskis et al.,
2006). The researchers of the Lithuanian Agricultural University have compared the traditional and
sustainable farming. In the provided conclusions it is underlined that, although ecological farming
ensures food safety and better life quality, only a small portion of farmers choose ecological farming.
The principal reasons of this are much more complicated scientific and production means used for
fertilization and plant protection as compared to chemical ones. One of the means to stimulate
ecological farming are higher compensatory payments in comparison to traditional farming
(Ciulevigius et al., 2007).
Although the number of ecological farms in Lithuania and certified land areas is increasing, however,
factors affecting the development of ecological farming in the country haven‘t been systematically
studied and analysed in scientific literature.
The aim of the study — to analyse and evaluate land use in ecological farms. For the purpose the
following objectives were set:

- to determine and assess the distribution of ecological farms in Lithuania;

- to analyse the specialization of ecological farms.
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Study object — ecological farms. To evaluate the distribution of ecological farms, the methods of
analysis and comparison were applied. The data were expressed in percentage ratio, statistical tables
were worked out. For the study the research works of Lithuanian authors as well as the results of
conducted studies were used. Advantage was taken also of the information provided by the Ministry of
Agriculture of the Lithuanian Republic, National Payment Agency at the Ministry of Agriculture and
Agricultural Information and Rural Business Centre. In the study statistical data of the Public
Institution ,,Ekoagros‘ on the number and areas of ecological farms in Lithuania were used.

The study analyses the activities of ecological farms, rational land use, as well as some more important
peculiarities and factors of ecological farming, which to a major extent precondition successful
farming.

Results
Parrott, Olesen and Hogh Jensen (2006) have singled out the following main groups of factors
stimulating ecological farming:

e unwillingness or a certain fear to risk — agricultural production is closely related to weather

conditions;
e health — ecological products are healthier, workers in the crop growing process avoid contact
with chemical substances and their impact;

e environment conservation — soil erosion is reduced, increases the quality of drinking water;

e improved biodiversity — it allows to increase and prolong natural soil productivity.
To ensure sustainable development of ecological farms in Lithuania, researchers have analysed
promotion of such farming by providing support to ecological farms (Jasinskas J., Kazakevicius Z.,
2008). The authors have evaluated the impact of support on sustainable farming and its development.
The most efficient measure turned out to be payments for certified areas used in the production of
agricultural and food products. It is also stated that investment support is not efficient and there even
doesn‘t exist a special investment program for ecological farming, thus it is necessary to improve the
order of support provision to stimulate ecological farming. Application of taxes for selecting the
traditional farming and raising of the prestige of ecological farms by paying higher price for ecological
products on the market could be some means of encoragement.
To raise the competitiveness of ecological farming, J.Ramanauskiené¢ and M.Arys (2009) suggest the
following measures: more emphasis on the ecological origin of product; propagation of ecological
farming; improvement of statistical data base on ecological farming; creation of competitive marketing
system of ecological products; development of multipurpose agriculture; regulation of ecological
farming; food safety and quality; modernization of ecological farms and implementation of
innovations; improvement of information and education systems. All this would provide better
prerequisites for ecological farming.
The general agricultural policy in the European Union is more and more oriented towards ecological
farming which provides both environmental and socio-economical benefits, corresponding to the
requirements of sustainable development. Its rapid development was preconditioned not only by the
interest of consumers in the safety of food products, but also by mankind‘s concern with
environmental quality, stable and balanced further development of the economy. The number of
ecological farmers is growing in Lithuania as well. This is a new sphere, which started developing in
Lithuania since 1993, when only 9 ecological farms were certified, providing 148 ha of land for this
purpose (Jasinskas J., Kazakevicius Z., 2008).
At present the popularity of ecological farming is growing, the number of ecological farms increases
every year. In 2003 only 700 ecological farms were certified, while in 2009 — 2733, i.e. almost four
times more than in 2003 (Table 1).
In Lithuania the number of ecological farms was growing rapidly, with their numbers increasing on
an average at 40 percent per year, i.e by 537 farms annually. In Lithuania, from 2003 to 2009 the
number was increasing on an average by 339 ecological farms annually, i.e. their number used to
augment by 28 percent. The greatest number of ecological farms in the analysed period was in the
southeastern part of Lithuania (Vilnius region).
In general, it may be stated that in 2003 — 2009 the number of ecological farms in Lithuania had a
tendency to increase on an average by 28 percent. The highest growth of the number of farms was
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from 2004 to 2007, while the main reason of this was increasing financial EU and state support for the
development of ecological farming.

Table 1
Number of ecological farms and its changes in Lithuania
Number shift Number shift in percent
Year Number of ; " ; "
farms rom the - : rom the . _
initial intermediate initial intermediate
2003 700 100
2004 1178 478 478 68,3 68,3
2005 1811 1111 633 2,59 k. 53,7
2006 2348 1648 537 3,35 k. 29,7
2007 2848 2148 500 4,07 k. 21,3
2008 2792 2092 -56 3,99 k. -2,0
2009 2733 2033 -59 3,90 k. -2,1
On an averge 338,8 28,15

Information source: Public Institution ,, Ekoagros”

In Lithuania, in 2008 the total number of registered farms comprised 108312, while in 2009 — 107068
farms. Ecological farms made up only 2.6 percent from the total number of registered farms (Table 2).

Table 2
Farms registered in the farmers* register in 2008 — 2009

. 2008 2009
Registered farms
number | percent | number | percent
Ecological farms 2792 2,58 2733 2,55
Farms 105520 | 97,42 104335 97,45
Total: 108312 | 100,00 107068 100,00

Information source: Land fund of the Lithuanian Republic. National Land Service;
Public Institution “Ekoagros”

In France ecological farms comprise 3.2% of all farms in the country. In 2009, 2.5% of land allocated
for ecological production from the total area of agricultural land in France were certified. Total land
area for ecological farming in Germany comprised 5.6% from the whole arable land. Certtified farms
made up 5.9% of all farms in Germany. In 2009, the area of certified ecological farms comprised
about 3.7 percent from the total area of Lithuanian agricultural land, while in 2003 certified area made
up only 0.7 percent from the total agricultural land area. Thus, certified ecological area has been
increasing every year, however, prevail small farms.

In 2007, most ecological farming was practiced on land area of up to 30 ha. Such farms amounted to
1838, comprising 65 percent from all certified ecological farms. Their land area amounted to 19
percent of all certified agricultural land area (Table 3).

Table 3
Ecological farms by used land area in 2007
from 0 from3l from 51 from from from from
Farms t030 ha | to50 ha to 100 101 to 201 to 301 to 501 to Total:
ha 200 ha 300 ha 500 ha 940 ha
number 1838 390 326 208 44 30 12 2848
area 22879,42 | 15654,34 | 19266,88 | 24083,6 | 14450,16 | 13245,98 | 10837,62 | 120418,00

Information source: Public Institution ,, Ekoagros”
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Farms, the area of which was from 31 to 50 ha, comprised 14 percent from the number of ecological
ones, while the area of arable land — 13 percent from the total certified ecological area. Farms of 51
ha and bigger made up 21 percent, while their area — 32 percent. In this group were 12 large farms,
the area of each of which exceeded 500 ha. The largest farm — 941 ha.

Certified area has been increasing every year. In Lithuania average certified area of one farm from
2001 to 2009 augmented even by 25.21 ha. In 2001, certified area covered 6469 ha, while average
certified area of an ecological farm — 22.08 ha, in 2009 — 129787 ha (47.49 ha) (Table 4).

Table 4
Certified area and number of farms in Lithuania in 2001 — 2009
Year Certified area in Nl_Jr_nber of Size of average
ha certified farms farm, ha
2001 6469 293 22,08
2002 8780 393 22,34
2003 23289 700 33,27
2004 42982 1178 36,49
2005 69430 1811 38,34
2006 102121 2348 43,49
2007 120418 2848 42,28
2008 122194 2792 43,77
2009 129787 2733 47,49

Information source: Public Institution ,, Ekoagros”

It can be seen that in 2007, as compared to 2008, ecological farms were enlarging, as under reduced
number their area amounted to 1,776 ha, while average size of a certified farm augmented up to 43.77
ha. In 2009, average farm size was even 47.5 ha. In 2009, as compared to 2003, certified ecological
production area increased by 5.6 times. The greatest changes in certified areas were recorded in 2004,
when in comparison to 2003, they augmented even by 84.6 percent, i.e. by 19693 ha. On an average,
areas of certified ecological production in Lithuania in the analysed period used to increase by 36.5
percent, i.e. 17756,3 ha annually.

Ecological production method is a totally new agricultural system, therefore, transition from
traditional to ecological production method requires compliance to the rules set by international
institutions, defining the transition period. This transition is done either in the whole farm or in its part,
if the owner takes a written responsibility that the whole farm will be subjected to ecological
production over a period of five years. Concerning the portion of ecological farming, a separate
activities journal of a certain form set by the order of the Minister of Agriculture of the LR is filled. As
the system of ecological farming is very complicated and requiring many changes, thus a transition
period from 2 to 3 years is foreseen. This transition period depends on the grown crops, while
certification institution may prolong this period or shorten it taking into account former farming
method and environmental conditions (Danil¢enko, Jariené, Rutkoviené, 2004).

Average area of certified and transitional period farms in Lithuania was increasing and up to the year
2006 the area of transitional period farms was almost by 1/3 bigger than that of ecological farms.
However, in 2007 the size of a transitional period farm decreased even by 43 percent, as compared to
an ecological farm (Fig.1).

Rapid expansion of the area of ecological farming is preconditioned by financial support and demand
on ecological products. Technological differences in ecological and traditional farming reveal the
essence of ecological agriculture. Ecological farming covers all systems of agriculture. It also
cherishes the environment, social, economic, ecological full-fledgedness of food and industrial
produce. This system is based on soil viability, genetic inheritability of plants, animals and the
landscape (Tolstosejeva, 2007).
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Fig.1. Average size of certified ecological production and transitional period farms in 2001-2007 m.

Choosing farm specialization, it is necessary to take into account local conditions, i.e. soil, terrain,
climate and perspective for certain regions specialization. In the western zone, eastern highlands and
southeastern Lithuania most attention should be paid to diary and meat cattle, while in the central part
- to crop production and its combinations with livestock. The trend of farming shouldn‘t cause
environmental problems.

According to the data of respondent farms, average ecological farm size in 2008 was 42,13 ha. In the
agricultural land structure of ecological farms the highest portion comprises arable land — about 80.2
percent, meadows and pastureland — 9.9 percent, orchards about 1.4 percent, forests about 3.4 percent,
while the rest land about 5.1 percent. In the arable land mostly grain crops are grown (58 percent).
Annual and perennial grasses take about 34 percent, fallow land — 5.3 percent, potatoes and field
vegetables — 1 percent.

The most numerous are ecological farms of mixed production, although prevail crops, the least is the
number of farms engaged in ecological livestock and medicinal herb production (Table 5).

Table 5
The structure of ecological farms

Number of farms in different

s Percent in different years
Specialization years

2005 2006 2007 2008 2005 2006 2007 | 2008
1 | Crop production 579 1042 1049 1038 31,9 44,4 36,8 37,2
Mixed, with
2 | prevailing  crop | 1039 1128 1529 1489 57,4 48,0 53,7 53,3
production
Horticulture,
3 | vegetable 153 144 233 230 8,4 6,1 8,2 8,2
gardening
4 | Bee-keeping 30 26 24 23 1,7 1,1 0,8 0,8
5 | Livestock 3 4 5 5 0,2 0,2 0,2 0,2
6 | Medicinal herbs 7 4 8 7 0,4 0,2 0,3 0,3
Total: 1811 2348 2848 2792 100 100 100 100

Information source: Public Institution “Ekoagros”
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In the analysed period the least was the number of ecological farms engaged only in livestock — 0.2
percent and growing of medicinal herbs — 0.3 percent. There are also horticultural, vegetable growing
and bee-keeping farms which comprised a small portion - 8.8 percent.

To ascertain specialization level in Lithuanian ecological farms in 2005 — 2008, a coefficient was
derived according to formula (1):

Ksp= 100/ Y P; (2i-1); (1)
where j- kind of product; P; — portion within the sructure; i- product serial number.

Specialization is low when its coefficient is less than 0.35; medium — when coefficient is between
0.35 — 0.48; high — 0.48 — 0.61; very high — when more that 0.61 (Ciuleviius, 1999).

Having calculated specialization coefficient, it was found that from 2005 to 2008 in ecological farms
prevailed medium specialization, as the coefficient in the analysed period ranges within 0.35 and 0.48
interval.

In Lithuanian farms prevail grain and legume crops, as they are grown in almost each ecological farm.
Among Lithuanian ecological crops of 2007 prevail grain and legume cereals. Grain crops comprise
49 percent, legumes — 12 percent, mixed legume — grain crops — 8 percent, while perennial grasses —
20 percent from the total certified area..

In 2007, the area of grain crops covered 58775,9 ha, in 2008 — 59777,75 ha, while in 2009, as
compared to 2007, the area of grain crops increased by 8.2 percent. The area of legume crops also
augmented — even by 33.95 percent (Table 6).

In 2008, as well as in 2007, the highest portion in the areas of ecological farms covered grain crops —
68.5 percent from the total certified area, while perennial grasses — 20.8 percent.

Table 6
Area of ecological crops (including fallow land and ponds) in Lithuania and its changes

o Area changes
. Area in different years, ha in 2009 in
Certified area .

comparison to

2007 2008 2009 2007, percent
Grain crops 58775,90 59777,75 63595,63 108,20
Perennial grasses 24480,93 25416,54 25918,46 105,87
Legume crops 13884,17 14761,14 18598,48 133,95
Mixed grain-legume crops 9886,30 9127,96 7955,94 80,47
Ponds 4840,79 4948,89 5736,59 118,51
Berry fields 4166,45 4007,99 4153,18 99,68
Siderated and black fallow land 1770,14 1551,88 1271,90 71,85
Orchards 1252,34 1246,39 127191 101,56
Medicinal, culinary herbs 614,13 672,07 830,64 135,25
Potatoes, vegetables, mangel 505,75 464,34 428,30 84,69

Crops failing to comply with density

requirements 240,84 219,95 25,97 10,78
Total: 120417,80 | 12219490 | 129787,00 107,78

Information source: Public Institution “Ekoagros”

In Lithuania, in the analysed period exist ecological farms cultivating not only grain crops, but also
medicinal, culinary herbs, various berries, potatoes and vegetables. In 2009, the area of cereals
increased still more and comprised already 69.50 percent from the total certified area, while the areas
of vegetables and herbs remained very small, hardly reaching 1 percent from the total certified area.
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Analyzing specializations of certified ecological production areas, it was found that ecological output
is rather diverse. Although certified areas increase, but the development of market for ecological
products is unsustainable, because the amounts of produced ecological vegetables, potatoes, mangel,
berries and fruit are very small. Thus, farmers have vast possibilities to broaden and diversify their
farming specializations. To facilitate this process, new rules of ecological agriculture foresee a series
of favourable conditions for farmers: prolonged term for the provision of necessary for certification
documents (until 15 April, instead of 31 March previously); simplified design of crop rotation plans —
during crop rotation phytosanitary breaks should be observed growing legumes (legume crops should
comprise not less than 20 percent of the total amount of cereals), perennial grasses and intermediate
plants; the density of plants in orchards and berry fields has been reduced. It was foreseen that density
requirements are applicable only to orchards and berry fields established after 2007, while for mixed
orchards of up to 0.50 ha in size they are not applied. Having assessed the changes in EU legal acts,
and taking into account the experience of other countries, some requirements concerning protective
distances were mitigated. Since 2009, ecological farmers are not obliged to observe protective
distances from fields where synthetic pesticides and fertilizers are not used. It won‘t be required to
observe distances from smaller roads, except highways and country roads.

In general, it may be stated that a bad tendency has been revealed: farmers are taking the easiest way
and started growing monocultures, thus in 2009 the area of grain and legume crops (90150 ha) has
inproportionally increased, while siderated and black fallow lands hardly comprise 1272 ha.

Conclusions

1. In Lithuania the number of ecological farms and their certified area is rapidly increasing every year.
In 2003 only 700 ecological farms were certified, while in 2009 — 2733 ecological farms, i.e. almost
four times more than in 2003, meanwhile certified areas in 2009, as compared to 2003, increased by
5.6 times.

2. In the country, more ecological farms are found in the southeastern part and in less suitable for
farming locations, which occupy part of Birzai and Pasvalys municipalities, while one of the reasons
predetermining increase of such farms is support obtained from the EU and Government. One of its
measures applied for ecological farms, having the greatest impact, are payments for certified areas
engaged in the production of ecological agricultural and food products.

3. In 2008, the greatest number comprised ecological farms of mixed production (53.3 percent), while
ecological livestock (0.2 percent) and herb (0.3 percent) production farms were quite few.

4. One of the most important agricultural businesses in the country is growing of grain crops, thus
according to the crop structure of ecological farms in Lithuania, in 2008 grain crops occupied 68.5
percent of certified land area, while in 2009 — 69.5 percent.

References

1. Ciulevi¢ius, J.; Kirstukas, J.; Kripaitis, R. (2007) Tausojancio iikininkavimo plétojimo Siaurés Lietuvos
karstiniame regione ekonominés prielaidos. 1§: Zemés tikio mokslai. LZUU. T. 14, p. 107 — 112.

2. Ciulevi¢ius, J. (1999) Zemés itkio gamybos isdéstymas, specializavimas, koncentravimas ir kooperavimas.
Paskaity konspektas. Kaunas: Akademija. 23 p.

3. Danil¢enko H., Jariené E., Rutkovien¢ V (2004) Ekologiné darzininkysté: knyga. Akademija: LZUU. 74 p.
4, Jasinskas, E., Kazakevicius, Z. (2008) Darnaus vystymo skatinimas remiant ekologinius itkius. Vadybos
mokslas ir studijos — kaimo versly ir ju infrastruktaros plétrai. Nr. 15 (4), p. 66 — 73.

5. Maskolitinaité, D. (2004) Ekologinio itkininkavimo ypatumai Europoje ir Lietuvoje. Mano tikis. Nr. 5

6. Skulskis, V., Kairyté E., Zemeckis, R. (2006) Ekologinj iikininkavimq skatinanciy veiksniy vertinimas. 1S:
Zemés tikio mokslai. Nr. 1, p. 55 — 61.

7. Ramanauskiené, J., Arys, M. (2009) Ekologinio iikininkavimo plétros tendencijos ir konkurencingumo
didinimo priemonés. 18: Vadybos mokslas ir studijos — kaimo versly ir jy infrastrukttiros plétrai. Nr. 18 (3), p. 65
-73.

8. Parrott, N., Olesen, J. E., Hogh-Jensen, H. (2006) Certified and non-certified organic farming in the
developing world, in Halberg, N., Alroe, H. F., Knudsen, M. T., Kristensen, E.S. (Ed.). Global Development of
Organic Agriculture. Challenges and prospects, CABI Publishing, Oxfordshire, UK.

9.v PaZzemeckas J. (2006) Ekologinis ukininkavimas kaip alternatyva tradiciniam. 18: Jaunasis mokslininkas.
LzZUU.

10. VieSoji istaiga ,Ekoagros“ [interaktyvus]. [zilréta 2009-12-22]. Prieiga per interneta:
<http://www.ekoagros.It/?q=It/node/26>.

144


http://www.ekoagros.lt/?q=lt/node/26

BALTIC SURVEYING’11

Pesome

BAMBA CTPABUHCKEHE, AVIIIPA BASIPYHAUTE, SIUTA ABAJIUKILUTEHE, TEJIPIOC BAJISIBUUIOC. DKOJOT'MYECKOE
®EPMEPCTBO B JINTBE

B npedcmasnennoi cmamve nposeden ananus pacnpeodeneHus IK0102uveckux xossicme 6 Jlumese, a maxace ux cneyuanusayus. Hauvanom
paszeumusi 3Koa02uyecko2o Gepmepcmea 6 Jlumee cuumaemcs 1993 200, koeda 6vLiu cepmuuyuposanvl nepevie 0essimv X03AUCME
9KON02UYECKO20 npouzsoocmed. B nacmoswee epems 3a cuem ysemuuusaioweiicsa Gunancosoi noooepicku Eeponeiickoco Coioza u
2ocyoapemsa dmom 6Uud XO3AUCME0BAHUA CIAHOBUMCS. 6ce OONiee NONYIAPHBIM: C KAHCOLIM 2000M PACMeEn KOIUYeCmeo IKON0SUHECKUX
xozaicms. B 2003 2. oviau cepmugpuyuposarnsvt 700 sxonocuueckux xosaiicms, a 6 2009 2. — noumu 6 yemvipe paza 601bULe NO CPABHEHUIO C
2003 &. (2733 sronozuueckue xossiicmea). OOHAKO XO3AUCMBA IKONOSUHECKO20 NPOUIBOOCMEA cocmagusiom auws 2,6 % om obwezo yucia
3ape2ucmpupo8aHHbIxX Xo3sucms, 6 mo epems kak 6o Opanyuu — 3,2 %, 6 I'epmanuu —5,9 %.

Yemanoeneno, umo 6oabiuuHCmeo cenbCkoX03aUCmMEeHHbIX Y200ull, Ha KOMOPbIX 6edemcs IKono2uveckoe (epmepcmso, — oo 30 ea. Taxue
xossicmea 6 2007 2. cocmasunu 65 % om écex cepmugpuyupoBaHHbIX XO3AUCME IKOI02UHECKO20 npoussoocmsa. bonvuncmeo us nux —
MO XO3AUCMEA CMEUAHHO20 NPOU3B0OCMBd ¢ npeobradanuem pacmeHuesoocmed. Haumenvuiee KOIU4ecmeo Xo3AUCME 3AHUMAEMC
IKONOUHECKUM  JICUBOMHOBOOCIBOM U  Bbipawusanuem Jnekapcmeennvix mpas. Ilocne pacvema xosgguyuenma cneyuanuzayuu
yemanosneno, umo ¢ 2005 2. no 2008 2. cneyuanuzayust IKOI02UUECKUX XO3AUCME OblIA cpedHell, MAaK KaK 6 ucciedyemvie 200bl 3HAYEHUs.
Kkoapuyuenmos nexcam ¢ unmepsane om 0,35 0o 0,48. Ha nocenvix niowadsx sKo0SUHeCKUX Xo3sicme JIumevl OOMUHUpYyIom 31aKogbie
u 60606ble pacmeHus.

Buisieneno, umo naubonvuiee Konuuecmso xo3aucms, 3aHUMAIOWUXCS IKOTOSUHECKUM (epMepCmeom, HAXOOUMCS 8 1020-60CMOYHOU YaACMU
CMpamsl U 8 MeCMax ¢ HaumeHee O1a20NPUAMHBIMU YCIOBUAMU XO3AUCNEOBAHUS.

Knrwouegvie cnoga: sxonocuueckoe ghepmepcmeo, Xo3aicmea, cneyuanu3ayus, 3eMienoib306aHue.
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ANALYSIS OF REGIONAL SOCIOECONOMIC DISPARITIES IN
LATVIA

Vladislavs Vesperis
Latvia University of Agriculture, Faculty of Rural Engineering

Abstract

Aim of the research is to analyze current socioeconomic disparities among the planning regions in Latvia.
Development is process of socio-economic and environmental change and this process usually is oriented
towards improvement of life quality in a whole country. Thirties of twentieth century can be considered as a
starting point of regional policy when Great Britain and USA started to perform active state policy to develop
those regions which experienced slow economic growth. Partly it was related to influence of ideas of famous
economist M.Keyness who said that free market alone can not solve all problems hence intervence of state into a
private sector is necessary.

In 1995 positions of planning regions were relatively equal but already in 2000 there is clear trend of leadership
for Riga planning region and this trend was stable also until 2008. Riga planning region obviously dominates
over all other regions as its GDP per capita and disparities between Riga planning region and other planning
regions continue to increase. Two thirds of non-financial investment came to Riga planning region and this
explains its rapid economic growth in comparison to other planning regions. Unemployment rate shows
impressive gap between Riga planning region which is most successful to combat unemployment and Latgale
planning region which registers highly negative unemployment rates. Latgale planning region also faces highest
depopulation that correlates with underperformance of this region also by other abovementioned socioeconomic
indicators. Socioeconomic disparities among planning regions are increasing that creates demand for more
efficient national regional policy.

Key words: indicators, socioeconomic disparities, regional development.

Introduction

Development is widely discussed term within the scientific literature. Sometimes development and
economic growth are treated like synonymous terms. Kindleberger notes that in narrow economic
understanding growth should be interpreted as an increase of output and improvement within the
structure of output and distribution of produced goods (Kindleberger C.P, 1965). Other authors note
that develoment can be treated as a normative term which means improvement of work and living
conditions in the long-term. Amartya Sen says that absolute aim of development is to improve
standard of living for individual in addition to that he says that more emphasis should be put on living
conditions rather than on level of income or GDP per capita growth (Sen A., 1985).

Latvian researcher Curkina notes that economic growth means quantitative change in economy or
GDP growth but economic development is defined as a process when low-income countries become
developed countries with high income levels (Curkina I., 2003). Gillis notes that sometimes terms of
economic growth and economic development are used as substitute to each other but there is a
fundamental diference among them. Economic development in addition to economic growth means
also fundamental change in structure of the national economy (Gillis M., ...1987). L. Orskogg doubts
that development can be treated as a growth of material welfare because such a concept misses
environmental aspects and social sustainability has not been never clearly defined therefore almost
always traditional economic approach was used for sustainable development and development within
planning process is often tinterpreted as economic growth (Orskogg L., 2002).

Important element of development is impact on quality of life which characterizes whether
development is favourable and serves the needs of people. The Strategic analysis Commission (SAC)
created by President of Latvia Republic has done a research in 2005 on quality of life in Latvia which
outlined economic situation, employment, education, family life, housing, health and social
participation as most important aspects of quality of life (Bela B., Tisenkopfs T., 2006).

Thirties of twentieth century can be considered as a starting point of regional policy when Great
Britain and USA started to perform active state policy to develop those regions which experienced
slow economic growth and problems impeding development and it was influence of ideas of famous
economist M.Keyness who was of opinion that free market alone can not solve all problems hence
intervence of state into a private sector is necessary and relevant to some degree. Committee of senior
officials of the Conference of ministers responsible for spatial planning and regional development of
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the Council of Europe (CEMAT) has approved spatial development glossary stating that regional
development is growth of welfare in region and activities to promote that (Council of Europe, 2007).
Aim of this article is to analyse regional development using main indicators of territorial development
index. It includes such important macro-economic indicators as GDP per capita, personal income tax
per capita, unemployment rate, number of commercial entities per thousand inhabitants and population
change. These indicators describe socioeconomic situation in the region and its attractiveness for
people to live and to work in the region of their residence. Methods of logical analysis, synthesis and
descriptive statistics are used to describe and analyze state of regional development in Latvia.

Discussion and results
Indicators for a long time are recognized as an excellent tool to monitor and evaluate performance and
progress towards development goals. With respect to decision making in the development planning
four main tasks for indicators are defined:
1) to describe and to explain the actual state of development factors and elements and their
deviation from earlier defined point of reference;
2) to evaluate influence of various measures on state of development factors and elements
and their possible definition from earlier defined point of reference;
3) to forecast future change and characteristics of development elements and factors
depending on various scenarios of socioeconomic and environmental changes;
4) to monitor process of change of development factors and elements and to argue necessary
corrective measures (Selman P., 1999)
It can be refered both to the general socioeconomic and environmental indicators that are available
from Central Statistical Bureau of Latvia and to the specific information and data available at the state
institutions and their information systems.
Study recently conducted by the author has showed that following indicators can be defined as basic
indicators for evaluation of development of planning region: 1) unemployment rate; 2) employment
rate; 3) number of individual merchants and commercial companies per 1000 inhabitants; 4) personal
income tax per inhabitant; 5) population change; 6) share of young (15- 30 years old) population; 7)
birth rate — births per 1000 inhabitants (Vesperis V., 2010).
Regional policy guidelines approved by government in 2004 sets several indicators of regional policy
as well as corresponding targets. Those indicators can be used both for evaluation of evaluation of
state regional policy implementation and evaluation of development of planning regions and local
municipalities.Regional policy guidelines intend to improve situation in regions, with particular
attention to achieve more rapid growth of underdeveloped regions, using the following indicators: 1)
GDP per capita; 2) unemployment rate; 3) commercials per one thousand of population; 4) non-
financial investments; 5) revenues of personal income tax per person; 6) Territorial development index
(Ministry of Regional Development and Local Government, 2004).
Territorial Development index (TDI) is calculated each year per each planning region, per each city
and local municipality. According to regulations No 482 of Cabinet of Ministers eight indicators are
used to calculate TDI value for each planning region (Cabinet of Ministers, 2010). These indicators
and their respective data sources are shown in table 1.

Table 1
Territorial Development index indicators
No. Indicator Data source
1 Gross domestic product per capita, lats (real prices) Central Statistical Bureau (CSB)
2 Unemployment rate, % State employment agency (SEA)
3 Personal income tax per capita, lats State Treasury (ST)
4 Nonfinancial investment per capita, lats Central Statistical Bureau
5 Demografic burden Central Statistical Bureau
6 Number of individual merchants and commercial companies | Central Statistical Bureau
per 1000 inhabitants
7 Population density Central Statistical Bureau
8 Population change within last five years, % Central Statistical Bureau

Source: Regulations regarding calculation of territorial development index and its values. Republic of
Latvia, Cabinet of Ministers, regulation No.482, adopted 25 May 2010
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Main indicators of current territorial development index are further used to describe and analyze the
state of regional development in Latvia.

GDP is the best-known indicator of macro-economic activity which is widely used for comparison of
nations and regions however academic debate becomes more intensive concerning it’s pertinency for
evaluation of development as GDP is not comprehensive indicator. This issue was also raised by the
European Commission saying that GDP can not be used as a basic criterion for decision-making of all
policy issues (European Commission, 2009). Author agrees with such conclusion because dimension
of environmental sustainability and social inclusion are not covered by GDP but they are important in
context of development. Also territorial distribution of the GDP is an issue which is important in a
context of balanced regional development as usually it is main task of regional policy to provide equal
opportunities to enjoy adequate life quality. GDP per capita is calculated as a total sum of all produced
goods and services divided by total population. This indicator is included into Territorial development
index as most important as many experts consider it characterizes overall economic development.
GDP per capita in Latvia and its planning regions is shown in figure 1.
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Source: Data of the Central Statistical Bureau
Fig.1. GDP per capita in Latvia and planning regions from 1995 until 2008.

It is obvious that in 1995 positions of planning regions were relatively equal but already in 2000 there
is clear trend of leadership for Riga planning region and this trend was stable also until 2008. Still in
2000 Kurzeme planning region has a GDP per capita that was almost average of state however after
2000 this trend does not continue and Kurzeme planning region moves closer to those planning
regions of lower GDP per capita. Riga planning region obviously dominates over all other regions as
its GDP per capita is as twice as high as those of Latgale planning region, Zemgale planning region or
Vidzeme planning region. This dominance is so strong that all other regions are much below the state
average. Disparities among Riga planning region and other planning regions continue to increase and
it will be very difficult to overcome this negative trend due to the economy of scale. Companies
develop their activities in Riga it in turn attracts well educated labour force and it in turn again will
make Riga even more attractive to other companies and it can become a vicious circle.

Economic development and growth of GDP per capita is closely related with an investment. Incoming
investments allow to attract financial resources that are of utmost importance to develop new
production plants, to introduce new and more efficient production technologies and to increase
productivity which in turn allows becoming more competitive in the market. Non-financial investment
includes long-term investment in intangible assets, residential houses, other buildings and structures,
cultivated assets, technological machinery and equipment, other fixed assets and inventory; it also
refers to fixed asset formation and the costs of unfinished construction and capital repairs.
Non-financial investment per inhabitant in planning regions and Latvia is shown in figure 2.
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Fig.2. Non-financial investment per inhabitant in planning regions and Latvia from 2000 until
20009.
It is obvious that on state level there was a stable increase of non-financial investment per inhabitant
until 2007 but it started to decrease in 2008 and dropped down significantly in 2009. On regional scale
again disparities are so high that Riga planning region is the only planning region that has amount of
non-financial investment above the state average. Almost all planning regions demonstrated increase
of non-financial investment until 2007 except Latgale planning region which started to decrease
already in 2006. In 2008 non-financial investment increased only in Kurzeme planning region but in
2009 decrease was fixed in all planning regions. If to compare non-financial investment in 2009 to that
of 2008 then largest decrease (34.8 %) was in Riga planning region but the lowest (28 %) in Latgale
planning region so one can say that economic crisis hit stronger those regions which are economically
stronger. When comparing level of non-financial investment in planning regions in 2009 with that of
state it can be concluded that Riga planning region accumulates non-financial investment about 141.3
% of state average, Kurzeme planning region - 85.5 %, Vidzeme planning region — 60.8 %, Zemgale
planning region 57.9 % and Latgale planning region only 41.8 % of state average. It is obvious that
there are still large disparities among planning regions despite that they have relatively decreased in
20009.
It is worth to look at what share of non-financial investment has been brought to each planning region
during some longer period. To evaluate that total amount of non-financial investment during the
period from 2000 until 2009 was calculated per each planning region as well as their respective shares
that are shown in figure 3.
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Fig.3. Non-financial investment per planning region as share of total non-financial investment
accumulated in the country from 2000 until 2009.
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It can be seen from figure 3 that two thirds of non-financial investment came to Riga planning region
but the weakest is Vidzeme planning region. However when comparing relative share of state total
non-financial investment most rapid growth is registered in Vidzeme and Zemgale planning regions.
Unemployment rate traditionally is one of the main economic indicators that show economic activity
and quality of labour force. And at the same time unemployment is one of the most adverse social
phenomena as it squeezes state social budget, causes so called “grey” economy, delinquency and other
social problems. Figures of unemployment per planning reguion are shown at figure 4.
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Fig.4. Level of unemployment in Latvia and planning regions by beginning of year.

Once again it can be concluded that most impressive gap is between Riga planning region which
obviously is most successful to combat unemployment and Latgale planning region which registers
stable highly negative unemployment rate.  All other planning regions near state average
unemployment rate. Unemployment rate in Latgale was the lowest in 2008 when it was most close to
state average but since 2010 it grows again more rapidly than state average unemployment.
Historically lowest unemployment rate in planning regions and country as whole was in the beginning
of 2008 but in 2009 it still was lower then it was in the beginning of 2005. Notwithstanding
unemployment rate has grown considerably during 2009 and it has reached the highest level since
2000. When comparing these changes among planning regions it can be concluded that Latgale
planning region again was less affected as increase of unemployment rate in Latgale planning region
was two times but in all other region increase varied from 2.4 to 2.5 times. However it can be easily
explained with relatively high unemployment rate during previous period and with a fact that in
Latgale jobs were created less than in other planning regions during rapid economic growth from 2004
until second half of 2008. It can be concluded that due to financial economic crisis availability of jobs
have returned to level of nineties of twentieth century which underlines still insufficient
competitiveness of Latvian enterprises within single market of EU, structural unemployment and other
deficiences of labour market.

Number of economically active individual merchants and commercial companies per 1000 inhabitants
shows economic activity of population and how actively people are engaged into entrepreneurship.
Active entrepreneurial environment is an absolute prerequisite for economic development in planning
regions. It does not quarantee that those regions enjoying more enterprises are and will be more
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competitive, commercially successful and sustainable as success depends on profile of the industry,
level of innovation, market situation and many other factors. However these enterprises do create
necessary economic activity which allows people to get jobs and adequate income. Number of
economically active commercial entities (individual merchants and commercial companies) is shown
at figure 5.

50,0

| / planning
region
40,0 —— Vidzeme
/ planning
35,0 region

>K/ —A— Kurzeme

RK—x planning
30,0 region
—B— Zemgale
25,0 planning
)// Ir-eagior;
A | —o-Lagk
O
20,0 T planning
W region
15.0 A O VAN —»— Latvia
| e
10,0
2004 2005 2006 2007 2008 2009

Year

Commercial entities

Source: data of the Central Statistical Bureau
Fig.5. Number of economically active commercial entities in Latvia and planning regions per one
thousand of inhabitants from 2004 until 2009

Riga planning region takes a role of leader also according to this indicator. It is the only planning
region that is above the state average and number of commercial entities in Riga planning region is
twice as high as in the other planning regions. Relatively more rapid growth of number of commercial
entities during the period from 2004 until 20009 is registered in the Zemgale planning region - by 59 %,
Kurzeme planning region — by 46.5 %, Vidzeme planning region — 46.4 % and in Latgale planning
region — 44.4 % while average increase in Latvia was 41.8 %.

Increase of this indicator in Riga planning region was the lowest — 36.7 % therefore convergence
trend can be detected. However differences by absolute numbers among the planning regions have
increased, for example, difference between Riga planning region and Latgale planning region has
grown from 22.2 in 2004 up to 29.6 commercial entities in 2009, and difference between Riga
planning region and Kurzeme planning region has grown from 17.9 up to 23.1 commercial entities.
There are several scientists who are of opinion that GDP is not sufficient to measure development and
society progress. President of France Mr.Sarkozy has established high-level commission led by
Professor Joseph Stiglitz to examine limits of GDP as of indicator for measurement of economic
performance and social progress. Final report of the Stiglitz commission highlighted that income
measures should rather be used instead of GDP per capita (Stiglitz J.E.,..., 2009). Income is one of the
most important aspects of life quality as it characterizes purchasing capacity of people and by this it
demonstrates ability of people to satisfy their needs. It can be measured by several indicators, for
example, disposable income per household member, average salary and personal income tax per
inhabitant.

Disposable income per household member is an indicator that is obtained from the EU-SILC survey
and covers less than 10 thousands of people. Due to the significant impact of “grey” economy it is also
problematic to trust fully figures of average salary and personal income tax per inhabitant however
there are no any other indicators which could better describe income in general therefore indicator of
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personal income tax is chosen to analyze its features at regional level as corresponding data can be
obtained from State Treasury.
Personal income tax per inhabitant is shown at figure 6.
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Fig.6. Personal income tax in 1999 and 2009 (lats)

It can be observed that Riga planning region takes an absolute leadership by this criterion as it is the
only region that has value of this indicator higher than state’s average. All the other regions show
much lower performance on this indicator and dominance of Riga planning region is so high that all
the rest planning regions have personal income tax per inhabitant less than average personal income
tax in Latvia. It allows to conclude that regional disparities of income are rather high however impact
of grey economy is not included into the official statistics hence it should be interpreted with some
caution.

It should be noted that Zemgale planning region shows second highest personal income tax per
inhabitant and it is higher than in Kurzeme planning region and Vidzeme planning region despite of
the fact that GDP per capita in Zemgale planning region is less than in Kurzeme planning region and
Vidzeme planning region. It means that inhabitants of Zemgale planning region gain larger income
despite lower macroeconomic activity. It can be related to demographic pressure, level of
“grey”’economy, wage differencies and most probably wider research would be necessary to explain
reasons behind of these disparities.

However to understand whether development trend is directed towards elimination or at least decrease
of regional disparities it is necessary to calculate and to evaluate change of the indicator values.
Calculations show that most rapid growth of of personal income tax per inhabitant is observed in
Zemgale region (increase by 330%), followed by Vidzeme (increase by 311%) which had in 1999 the
lowest levels of personal income tax per therefore it can be stated that these regions have converged.
Increase of personal income tax per inhabitant in other planning regions have been below state average
and comparatively low increase was registered in Kurzeme planning region which fits well with trend
of GDP per capita in this region. Increase of personal income tax per inhabitant in Latgale planning
region is slightly below the state average so possible further growth looks promising.

Economic aspects such as GDP per capita and income levels to large extent influence willingness of
people to live in the region. It can be measured by population change which shows whether people
leave from the region or they come into the region as well as attractiveness of the region for young
families with children and quality of health care. Usually it is considered that high population density
is one of the preconditions that creates critical mass for development and positive population change is
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strongly related to good economic performance as people are coming into region if they expect to
achieve higher standards of living.

Population change in Latvia and its planning regions from 1% January of 2000 until 1st January of
2010 is shown in figure 7.
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Fig.7. Population change in Latvia and planning regions from 2000 until 2010

It is obvious that Latgale planning region faces highest depopulation that correlates also with
underperformance of this region also by other abovementioned socioeconomic indicators. It is
followed by Vidzeme region but on opposite side Riga plannimg region experiences relatively small
population decline that can be explained by its top rankings at all socioeconomic indicators. Indicator
of population change consists of three other indicators such as number of births, number of deceases
and migration balance. Birth rate in Latvia has grown until 2008 with an exception of two regions
which do not register increase of birth rate and those are Vidzme planning region and Kurzeme
planning region where birth rate remained stable during period from 2001 until 2008. However
increasing birth rate reflects growth of welfare in Latvia until 2009, in particular, growing welfare in
Riga planning region where number of births per thousand inhabitants has increased from eight in
2001 up to eleven in 2008. However this trend was not stable and due to impact of global economic
crisis birth rate has dropped down by 9.5 %. At the regional scale most rapid decrease of birth rate in
2009 was registered in Zemgale planning region (11.3%) and Vidzeme planning region (11.2%).
Opposite aspect of population change is mortality rate which is calculated as number of deceases per
one thousand of population. Mortality in country as whole has not changed substantially. Less than
state average mortality rates are registered in the Riga, Zemgale and Kurzeme planning regions but
substantially higher is rate of mortality in Latgale planning region. High mortality rate in Latgale
planning region is major cause of rapid population change in this region and it could be recommended
to perform specific research on causalities of such high mortality phenomena.

When comparing birth rate with mortality rates it can be concluded that natural population change in
the country as well asin the all planning regions was substantially negative during of all the period
from 2001 until 2009. Nevertheless there were some improvements recorded as natural population
change has decreased from minus six up to minus three in 2008. Once again it should be noted that
Latgale planning region has registered most adverse of natural population change which is three times
as high as in Riga planning region and twice as high as state average. Vidzeme planning region also
should be mentioned as negative example, as it is in just slightly better situation in comparison to
Latgale planning region but situation in other regions is approximately the same.
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Riga planning region was the leader in terms of attracting of the migration flows and it holds positive
value of migration balance since 2003. Only in 2009 due to impact of economic crisis migration
balance in Riga planning region has become negative. Since 2009 due to economic crisis migration
flows have increased rapidly throughout all the country however it should be underlined that data of
Central Statistical Bureau do not include data on non-registered international out-migration which
according to unofficial data can be as five times larger as the registered international out-migration.
This negative migration trend is mostly caused by deterioration of migration balance in Riga planning
region and some minor increase of out-migration in Zemgale planning region. At the meantime
balance of migration is stable in Kurzeme and Vidzeme planning regions but migration balance in
Latgale planning region even has improved which sounds incommensurable bearing in mind weak
performance of Latgale planning region by list of other indicators. However it should once again be
noted that figures of migration should be treated with great caution due to the problem of non-
registered international out-migration.

Conclusions

1. Economic disparities among planning regions in Latvia are high. Riga planning region produces
two times more GDP than other planning regions and the same trend concerns level of personal
income tax per inhabitant.

2. Two thirds of non- financial investments have been accumulated by Riga planning region which
explains comparatively rapid growth in Riga planning region. Number of economically active
commercial entities in Riga planning region is as twice as high as in other planning region and it also
explains share of GDP produced in Riga planning region.

3. Unemployment is one of the most important indicators of economic stability. Riga planning region
enjoys the best situation with respect to unemployment however this indicator has improved in all
planning regions until end of 2008 when unemployment started to grow rapidly due to impact of
global economic crisis and structural problems of national economy. Latgale planning region was
again most influenced by this negative trend.

4. Economic performance in planning region has a strong impact on population change. Latgale
planning region has experienced most rapid decrease of population due to low birth rates and high
mortality rates. Migration has also considerable impact on population with highest numbers of
migration in Riga planning region and Zemgale planning region.

5. Socioeconomic disparities among planning regions are increasing that creates demand for more
efficient national regional policy. In particular, weak development of Latgale planning requires much
more attention to be paid and necessary measures to be implemented such as support to
entrepreneurship and promotion of employment.
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Pesrome

BJIAIMCJIABC BECIIEPUC. AHAJIA3 PETHMOHAJIBHBIX COIIMOIKOHOMMYECKHUX PA3JIMYAN B JIATBUA

PasBuTne sBISETCA IIMPOKO aHAJIU3UPOBAHHBIM IIOHATHEM B HAay4yHOW JMTepaType. MHoraa OBIBAOT Cilydau KOTAA NOHATHS PAa3BUTUS U
9KOHOMUYECKOTO POCTa YNOTPEOIAIOTCHSI KaK CHHOHUMBI HO MEXIy HUMH €CTh (yHIaMEHTAIbHOE pa3iHiue. DKOHOMHUYECKOE Pa3BUTHE
JIOTIOJIHUTENBHO K 9KOHOMHYECKOMY POCTY O3HauaeT (hyHIaMEHTaIbHbIC H3MEHEHUS B CTPYKTYPE IKOHOMUKH.

B Tpuauatsie rozgsl 1BaIATOTO CTOJIETHS BIICPBBIC MIOSBUIOCH TOHUMAHKE O HY)KJIE PETHOHANIBHOM MONMUTHKH. YaCTHYHO 3TO OBLIO CBSA3aHO
C BIMSIHHEM HJiel 3HaMeHHTOro skoHomucta M.KeliHeca KOTOpBIil yTBepKaaid YTO CBOOOMHBIA PEIHOK HE MOXET Pa3pelInTh BCE MPOOIEMEI
U I10 9TOMY TOCYJapCTBO JODKHO BMEIINBATHCS B YACTHBIN CEKTOP KOT/A 3TO CYIMIECTBEHHO ¥ HEOOXOIMO.

B crarbe npoBOANTCS aHAIM3 PETHOHAIBHBIX COLMOIKOHOMUYECKUX pasinuuid B JIaTBHM MCIIONB3ys IJIaBHBIC COLMAIBHO SKOHOMUYECKHE
UHJUKATOPHI BKIFOYEHHBIE TAKXKE B HHJIEKC TEPPHTOPHATBEHOTO PA3BUTHS.

B 1995 romy pernoHs! INIaHUPOBAHUS OBUIH CPABHUTEIHHO PaBHBI 10 00beMYy BaJIOBOTO NMPOAyKTa HO yxke B 2000 romy Pmxckuii pernon
IUIAHUPOBAHUS CTAHOBUTCS SIBHBIM JIMICPOM IO 3TOMY IOKa3aTeito. Pasmuuus Mexay PHOKCKHM perroHOM IUIAHUPOBAHUS M OCTAJIbHBIMH
PETHOHAMH IUIaHUPOBAHUS IPOAOIDKAIOT PAacTH M M3 32 MAacCIIaOHOI YKOHOMHKHU OJOJIETh UX OymeT upe3BbluaiiHO TpyxaHo. IIpenmpusrus
Pa3BUBAIOT CBOIO EATENFHOCTD B PHre MpUTATHBast 9TUM KBATU(UIMPOBAHHYIO pabodyio CHILy 4TO AeslaeT Pury eme npuBiekaTelabHen Uit
JPYTHX NPEINPHATHNA U 3TO CTAHOBUTCS ABHKCHHEM 3aMKHYTOTO KpyTa.

DOKOHOMUYECKOE Pa3BUTHE M POCT BAJIIOBOTO IMPOAYKTAa TECHO CBS3aHBI ¢ HHBECTULIMSIMH. VIHBECTHUIIMH MTO3BOISIIOT IPHBIIEYs HEOOXOIUMHUE
(uHAHCOBBIE pecypchl 4YTOOBI CO34aBaTh HOBBIE INPEANPHATHS MPOM3BOACTBA, BHENPUTh HOBHIE TEXHOJIOTHH W  YIIy4IIHTH
HPOM3BOJUTEIBHOCTh YTO IO3BOJSET CTaTh 0OJee KOHKYPEHTHOCIIOCOOHBIM Ha pBIHKE. AHAlIU3UPYs IOTOK WHBECTHLHMI B PEroHax
ianupoBanus 3a nepuox ¢ 2000 roxa mo 2009 rox menmaercs 3aKiIOYeHHE 4TO 66 HMPOLEHTOB BCEX MHBECTHLMH OBUIM NPUBIEYEHHI B
Prokckuil perHoH IUIAaHMPOBAHHS YTO PAa3bsiCHSET OBICTPBI SKOHOMHYECKHIH pPOCT ITOrO PErHoHa M TO YTO KOJIMYECTBO YAaCTHBIX
npeanpustuii Ha 1000 sxuteneii B HeM B /iBa pa3a OOJIbLIE YEM B APYTHX PErHOHAX.

YpoBeHb 6e3paboTHIBI TAKKEe CUMTACTCS] OYEHb BaKHBIM MHIMKATOPOM COLUAIBHOTO M HKOHOMHYECKOTO CTabHIHMTeTa. DTOT IOKa3aTellb
MOCTOSTHHO yirydmmaincs 1o 2009 roxa xoraa 1o BIMSHAEM SKOHOMHYECKOTO KPH3Hca H CTPYKTYpPalIbHOTO AucOanaHca SJKOHOMHUKH YPOBEHb
6e3paboTHIM YBENUYMIICS BO BCeX peruoHax. He cMoTps Ha 3T0 PHyKCKuMi PErMOH IUIaHMPOBAHUS COXPAHWII JIYYIIMH TOKa3aTelb YPOBHS
Oe3paboTuim a JlaTranbCkuil pernoH IUIAaHUPOBAaHMS COXPAHWI Haubonee XyAIIWil IoKa3aTelb U CUTyallls B 9TOM PETHOHE CTala Jaxe
CPaBHHTEIBHO XyXKe YeM B IPYTHX PETHOHAX.

DKOHOMUYECKOE Pa3BUTHE B PErMOHAX IUIAHHPOBAHHS BIMSET HA YHCICHHOCTH JKHTeNel. JlaTraiabCKuii PerHoH IUTAHUPOBAHUS TepsieT
CPaBHUTEIHHO OOJIBIIE KUTEISH YeM JApyrue PerHoHbI U3 32 CPABHUTEIBHO HU3KOTO YPOBHS POXKAAEMOCTH U BEICOKOTO YPOBHS CMEPTHOCTH.
Taxke Ha YHCICHHOCTb JKHTENEH BIMSET MUrpandst KOTOpas OCOOGHHO 3aMeTHa B PIDKCKOM perHOHE IUIAaHUPOBAHHS U 3eMralbCKOM
pErHoHe MIaHUPOBAHHS.

COIM09KOHOMIYECKHE PA3INIHs MEKIy PETHOHAMH IUTAHHPOBAHUS IPOJIOIDKAIOT PacTH 4TO TpedyeT Ooinee 3(p(EeKTHBHOI pernoHaIbHOM
nommtukd. OCOOSHHO BaXKHO 0OpamaTh BHHMaHWE Ha NpoOiieMbl JIaTraabcKoro perrmoHa INIAHHPOBAHUS M CHOCOOCTBOBATH PA3BHTHIO
HPEANPUHUMATENBCTBA U 3aHATOCTH B TOM PETHOHE.
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