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Purpose. To develop a scientifically founded model of strategic and spatial planningat the regional levels, which should
be based on the main principles of sustainable development.

Methodology. The model was based on areview of scientific work on the problem, the analysis of statistical data, using
the methods of field research to study the features of sustainable development in the region.

Findings. The research showed thatsustainable spatial planningis a combination of economic strategic and spatial plan-
ning based on principles of sustainable development; sustainable spatial planning aimed to protect biodiversity and to safe-
guard the cultural heritage of man-made ecosystems. The results ofthis research confirmed the vulnerability of environmental
and culturalresources in the Dnepropetrovskregion, due to the existing practice of urban encroachment and the absence of
balanced territorial planning tools. The environmental adaptation of territorial planning and effective resource management
share the goals ofenhancingthe sustainable developmentofeach local community. A new approachto spatialplanning of the
region’s territory development based on the conception of socio-economic complexes supporting the main principles of sus-
tainable developmentwas proposed. The ecological and economic balance of these complexes was characterized by the fact
that the technology used in these communities is beneficial to the environment.

Originality. The modelof spatial planning ofregion’s development meets the basic criteria of sustainable development:
economic and energy efficiency, social orientation, environmental friendliness, preservation of cultural heritage.

Practical value. The implementation of the proposednew planningmodel may contribute into promotionofbalanced de-

velopment of the industrial region.
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Problem statement. The village is the center of na-
tionaltraditions’ preservation such as: honoring the family
and established relations between generations, which have
a significant influence on the formation of the Ukrainian
mentality.

Ukraine is primarily an agricultural state. Its formation
occurred underthe influence ofthe processes that passed in
the villages. Nowadays Ukrainian government has a diffi-
cult task to revive the village. The concept of a national
project to build agrarian socioecocomplexes is developed
on the basis of globalization trends’ analysis and awareness
of Ukraine’s role in the globallabor division. Othernotions
taken in to account are the principles of sustainable devel-
opment, the features of modern post-industrial information
society (‘knowledge society’), the formation of “national
idea”, the modern technologies of natural farming, the
study ofinternational experience of ecovillages’ existence,
the innovative energy-efficient construction and infor-
mation technology implementation. It is also very im-
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portant to consider the historical relationship both to the
ancient agricultural Tripoli culture that was present on the
Ukrainian lands and existence of the Cossack ‘Zimovniki’
and the hamlet of farms.

The term ‘sosioecocomplexes’ means established resi-
dential space in which the industrial, scientific, educational
and recreational activities are integrated into the environ-
ment in a way that supports healthy and thorough devel-
opment of the individual and helps to develop responsible
attitude towards future generations.

Identification of an unsolved problem. Nowadays ag-
ricultural sector is one of the most important parts of
Ukrainian economy. Today more than 14 million people are
employed in the agricultural sector, and only 620,000 of
them are working in the large farms — agro-holding compa-
nies. The core components of the government’s policy are
support for micro and small scale enterprises (M SEs) and
integrated housing development. Extremely important fac-
tor for the agricultural sphere is not only increase in pro-
duction rates but alsothe development of rural social infra-
structure, thus we are faced with the necessity fora govern-
mentally funded program to ensure affordable housing in
the regions.
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Analysis of the recent research. Over the last decade
eco-blocs that evolved into eco-cities has appeared in Eu-
rope. Vauban district in Freiburg (Germany) is considered
the most famous European eco-village. It is here that the
concept of“passive houses” was developed. The main idea
behind that concept is construction of buildings with mini-
mal energy consumption. Their purpose is to produce heat
and electricity by burning natural material collected during
cleaning of Freiburg parks. A typical energy-efficient house
through cogenerates and solar cells produces one and a half
times more energy than it consumes [1].

The construction of'the first ecoblocs in Malmo (Swe-
dish city) began in 2001. It is the first part of the 20-year
plan for creating a “city of the future” with a population of
300,000. The creation of energy efficient houses is restricted
by the known framework of engineering knowledge, such
as triple-glazed windows, the use ofheat exchangers for air
ventilation, use of ground heat accumulators. Heat is gener-
ated by a heating plant for a district. This plant operates
thanks to the energy generated by wind turbines located in
the opensea[2]. Finland also observesa growing populari-
ty of eco-blocs that use autonomous and environmentally
friendly energy sources [3].

Identification of the unsolved part of the general
problem. The principles that comprise a foundation for ag-
ricultural socioecocomplexes are: environmental friendli-
ness, innovation, business and social activity ofinhabitants,
comprehensivedevelopmentofan individual. The environ-
mental friendliness of socioecocomplexes is characterized
by the fact that the technology used in these communities is
beneficialto the environment. Natural environment mecha-
nismis studied and incorporated into thecomplexes in order
to secure its safe integration to existing surroundings. A tra-
demark of socioecocomplex is reuse of material resources.

The formulation of the research aim and objectives.
To develop a scientifically sound model of strategic and
spatial planning at the regional levels, which should be
based on the main principles of sustainable development:
improving economic performance and energy efficiency,
social orientation, environmental friendliness, preservation
of cultural heritage

Presentation of the research results. Features of de-
velopment ofcivil construction in Ukraine in the context of
globalization mainly coincide with the global trends. The
agricultural stage ofsociety development (wave) is charac-
terized by the development of settlements in ruralareas and
traditional type of dwelling. As for industrial stage, it can
be characterized by urbanization, the development of big
and small towns. Moreover, as forthe post-industrial stage
it can be characterized by suburbanization, de-urbanization,
ruralisation.

Prerequisites for ruralisation are as following: there is
no need to live in super dense urban settlements; environ-
mental awareness; problem of traffic jams in megacities;
increased riskof accidents, emergencies, viral epidemics in
urban areas; growing cost of land, and housing in cities.
The best solution forthis problemis the creation of a wide-
spread network of agricultural socioecocomplexes.

When it is creating socioecocomplexes, the priority
should be given to the following technologies:
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a) energy saving technologies;

b) improving energy efficiency on the basis of renewa-
ble energy sources usage

¢) introduction oftechnologies ofbio decomposition of
waste products of an organic origin;

g) introduction oftechnologies ofreprocessing inorgan-
ic waste that can be located on the residential complex
premises;

d) usage of materials, structures, devices and engineer-
ing equipment in the facility reprocessing of which will
cause minimal impact on the environment.

In broad terms, integration of adaptation planning ap-
proaches could be achieved through implementation of the
model for agricultural production based on an entirely dif-
ferent relationship with nature.

The application of such approach means the orientation
to the creating open economic system with the focus on
enhancing the eco-friendly status of the territory, without
prejudice to provide the population with quality food and
other organic materials.

For such facility to succeed alternativesystems of farm-
ing and agriculture has to be used. Examples of such ap-
proaches are: a) biodynamic agriculture; b) organic agri-
culture; c) agriculture that profits from usage of energy-
information components; d) agriculture that find use of
microbiological components and fungus spores; e) the
agro-technology based on worm-compost, humic substanc-
es and green manure; ¢) other technologies that eliminate
the use of chemical fertilizers. We suppose that the during
the design process that predates construction of socioeco-
complex it is necessary to consider facility entire life cycle
(production of building materials, construction, mainte-
nance, demolition).

The scale of ecocomplex and the optimal number of
residents must provide the conditions under which all resi-
dents are familiar with each other and with each can have
the influence on the development of ecocomplex. Accord-
ing to the results of social research, the upper limit of the
group of about 500 people, and the optimal number is 300
people. It is given, that if the average composition of the
family is 3—4 people, then the optimalnumber of individual
residential buildings in socioecocomplexes can be 70—100
houses.

Thus, the implementation of the concept of creating the
socioecocomplex provides for the withdrawal of a large
portion ofthe population of cities and resettlement of peo-
ple in ecocomplex integrated into the environment, and that
will satisfy all human needs. In ecocomplex will be main-
tained the lifestyle, that will bring balance to the inner
world of man, make it harmonious with respect to each ot-
her and to the environment.

One of the most important issues is the formation of
eco-villages and theirintegration into the existing systemof
settlement. Ecovillages are formed in the structure of na-
tionaland natural parks, on the territory of natural systems,
in the system of rural settlement. Of the above areas, the
integration of eco-villages in rural settlement is necessary
for the implementation of the principles of sustainable de-
velopment ofthe area. This is especially sound problem for
the industrialized regions characterized by a dense network
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of large cities, high rates of urbanization, environmental
problem [4].

The main prerequisites for the formation of eco-villages
in the Dnipropetrovsk region is getting worse day by day
the environmental situation in towns and cities, social fac-
tors (stress, poordiet, sedentary lifestyle, etc.), which leads
to anincrease in disease level of population and to the de-
crease of quality of life. Essential for the development of
eco-villages Dnepropetrovsk region is a “Program of the
formation and development ofthe national network of eco-
villages of Dnipropetrovsk region for 2006-2015.

The main objective of the program is the formation of
territorial and functional ecosystem, which should ensure
the preservation and reconstruction of landscape and bio-
logical diversity within the boundaries of the area, and
increase the ‘percentage of wildemess protection’ up to
11% of the total area under the current 1.1%. For compari-
son, the average figure for Ukraine is 4.5%, and in some
European countries — up to 15-17%. In areas within the
boundaries of the national ecological network area, the
economy should be formed in the future, with priority de-
velopment of protected areas, eco-tourism, eco-friendly
cultivation ofagricultural products, the creation of agricul-
tural ecocomplexes and ecovillages.

In the Dnepropetrovsk region, there are 1504 settleme-
nts, including rural — 1438. The villages with a population
from 1 to 500 people make up 1079 (75%). Within the
boundaries ofthe ecological network area, 340 small villag-
es are located. A small village means the village with a
population up to 100 people. Small villages are character-
ized by the absence or underdevelopment of material —
industrial base, social and service facilities. At the same
time, they are attractive by its originality, history, thythmof
life, unique interaction with the natural environment.

Ukrainian national center for sustainable architecture
building (of SHEI “Prydniprovska State Academy of Civil
Engineering and Architecture”) has already developed
number potential socioecocomplex projects in the
Dnipropetrovsk region. In the project “Integration of
ecovillages in countryside settlement Tsarichanska region
of Dnipropetrovskregion”,a concept is developed by net-
work of transformation sat of Tsybulkovska village council
in the group system of ecovillages. The territory of the
village council is located within the boundaries of the
emerging Orelsky National Park [5].

It is proposed the formation oftwo types ofecovillages:
high-end ecovillage “Smart —Village” (Greenhouse, green-
house farming, science and research, agricultural products
processing, management, maintenance of recreation and
tourism) and eco-village “EcoVillage” (agricultural activi-
ties, maintenance of recreation and tourism). The principle
aims of such transformations in spatial planning are the
economic development with the preservation of biodiversi-
ty and comprehensive management of natural resources;
and cultural heritage of indigenous people.

Ecovillage concept of “Zubkovskaya Farm” based on
the current planningofvillage's space. It is proposed to cre-
ate a community of five farms with a closed-cycle of eco-
nomic activity due to the natural environment: agriculture,
livestock, fishery, fishing, cultivation of medicinal plants
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and herbs, and a wellness vacation and eco-tourism [5]. The
territory of the community is a landscape park (park, me-
ows, Agropark, waterfrontpark), where organically interact
with all members of the community activities: economic,
recreation, research, environmental and others. Primary
residential unit-farm community is a family estate, residen-
tial group, where it can live a family of2-3 generati-ons.

Planning structure and development of farms — com-
munities integrated into the structure of the landscape and
formed with the geomorphological features of the area of
farms: in the “Riverside” and “island” — linear and modular
construction scheme in “Lesnm” and “Lugovoi” — disper-
sion, dispersed in ‘agricultural farm’ — linear group.

Eco-housing is integrated into the natural environment:
shaping, planning, construction materials, scale and image
are dictated by the type of the surrounding landscape. So
the “Green House” is located in the forest, “Terra-house”
and “Hill House” —pasture landscape, “Eco-Module” — on
the water, “the very hut” — in the area and agroparks area
etc. Ecohouse is a self-contained complex of life support,
the composition of which is being developed for each of
planning levels. Eco-village is a pedestrian space. The
ecovillage area covers 600 hectares, including 180 hectares
of fo-rest. The population of the eco-village is 500 people.
The density of settlement is 1.2 persons / ha. The eco-
village’s infrastructure is designed for serving 200 tourists.

The project Socioecocomplex “Bogdanovka” is one of
the first projects in Ukraine ecovillages based on a scien-
tific approach to their design. Projected socioecocomplex
totalareais 7.0 hectares (the number ofresidents is 250-300
people. The density of settlement is 35-40 persons / ha). It
is located in the Dnipropetrovsk region, organically inte-
grated into the structure of Novoaleksandrovka.

To generate electricity and heat are applied solar cells,
solar panels, electric photocells, power generating glass,
heat pumps, wind turbines. There are ventilation, air condi-
tioning and recovery air. The architectural diversity of liv-
ing spacesis achieved by using different types of houses,
landscaping and beautification techniques.

Residentialhomes are energy-efficient, eco-friendly lo-
cal natural renewable construction materials buried row
house “Green Ribbon”; row house “Green Hills”, where
technologyis used Solar Window; round straw house under
a thatched roof; “House-wave” and “House-Hut” fit per-
fectly into the environment by the methods of intensive
greening roofs [5].

Constructive solution ofhouses: wood frame, with the
filling of the internal space frame lightweight concrete
based on renewable organic material (straw, grain crops,
hemp fire, et al.). Presented a constructive solution has
been developed on the basis of laboratory studies of ther-
mal insulation characteristics of local renewable building
materials of organic origin, carried out in SHEI
“Prydniprovska State Academy of Civil Engineering and
Architecture” (table 1-2).

Projected socioecocomplex is regarded as an experi-
mental platform for testing the developed architectural
design, engineering and technology and urban solutions to
their subsequent mass adoption in the implementation of
the program of construction of agricultural ecocomplex.
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Table 1
Characteristics of thermal insulation materials
. . 3 Thermal conductivity
M aterial Volume weight, kg/m coefficient, Watt/(m*K)
400 0.12
Chop of jonk 300 0.09
260 0.078
220 0.06
150-250 0.09
. 90-110 0.045
Pressed paille 7385 0.040.05
100 0.054-0.065
Boon of hemp 70-90 0.048-0.06
Adobe 1500 0.5
1000 0.13
Lightweight adobe 900 0.114
580 0.073
420 0.071
dhtweih N 260 0.075
Lightweight concrete on the
base of boon of hemp 360 0.079
400 0.084
Table 2
Economic indicators of the buildings of ecocomplex
Heat insulation Construction Liquidation Rehabilitation Heating
material
grm/m* grn/(m*y ear)
Paille 2835 35
Light-weight 3645 368 38 36
adobe
Lightweight 4050 39
hemp concrete

Research conclusions and outlook. The present study
clearly shows the following:

1. Ukraine was aiming at modernizing its spatial planning
through the development of economic activities, and the
use of environmentally friendly construction technologies
to the creation ofa nationalnetwork of socioecocomplexes.

2. The basic principles of development of socioecocom-
plexes are business and social activity of the inhabitants,
ecological, technological, the comprehensive development
of individual.

3. Ukraine has no experience in creating a network of so-
cioecocomplexes. Pilot projects by Ukrainian National Ce-
nter for Ecological architecture and green building
SHEI “Prydniprovska State Academy of Civil Engineering
and Architecture” can push forward the implementation of
pro-jects and implementation of standards of sustainable
development.

4. Strengthen sustainable economic development and lead
to job creation, particularly in agriculture regions. In this
context, the resettlement of much of the urban population
into social ecological complexes (socioecocomplexes)is an
effective solution.
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MeTta. CTBOpEHHS HAYKOBO OOTPYHTOBAHOI MO eI ITPO-
CTOPOBO-TEPUTOPIATBLHOIO MJIaHyBaHHS HA OCHOBI 0a30BHUX
MPUHLHUIIB CTAJIOTO PO3BUTKY.

MeTtoauxa. Moenb po3po0iieHa Ha OCHOBI aHA3y Ha-
YKOBHX Ipallb y rajy3i IpoOJeMH, aHali3y CTATHCTHIHHX
JIAHUX 3 BUKOPUCTAHHSM METOJIB ITOJIbOBUX JOCIIDKCHb
JUTsl BABUCHHS HAIPSMIB CTAJIOTO PO3BUTKY TEPUTOPIi peri-
OHY.

Pe3yabTarn. [TokasaHo, 1o cTasie IpOCTOPOBE IUIAHY -
BaHHS — 1€ TIO€HAHHS CTPATETIYHOTO EKOHOMIYHOTO i Te-
PHUTOPIabHOTO ITAaHyBaHHA, ITI0 3aCHOBAHE HA MIPUHIIUIIAX
CTAJIOTO PO3BUTKY; CTajle MPOCTOPOBE IJIAHYBAHHS CIIPS-
MOBaHE Ha 3aXUCT OiOpI3HOMAaHITTA Ta 30epeKeHHS KyJIb-
TypHOI CHAAIIMHM TEeXHOTEHHHX EKOCHCTeM. PesympraTi
I[LOTO JOCIIDKCHHSA MIiATBEPIUIN BPa3NHUBICTh €KOJIOTIY-
HUX Ta KyJIbTYpPHHX pecypciBy JIHIIponeTpoBehbkiit o6mac-
Ti, 110 3yMOBJICHO ICHYIOUOIO MPAKTUKOIO PO3IIUPEHHS Mi-
CbKOTO OYMIBHUIITBA Ta BIZACYTHICTIO 30aJaHCOBAHMX IHCT-
PYMEHTIB TepHTOpiajpbHOTO IUlaHyBaHHs. [lokaszaHo, IO
CKOJIOTIYHA aJanTallil TCPUTOPIaAbHOTO IUIAaHYBaHHS Ta
e eKTHBHE YTPAaBIIHHSI PECYpCaMU — YCi BOHU MAIOTh Ti %K
LTI MiIBUIIEHHSI CTAJIOTO PO3BUTKY KOXKHOI MICIIEBOT IPO-
Mau. [IpormoHyeThess HOBHH ITi/IX IO TPOCTOPOBOTO IJIa-
HYBaHHS PO3BHUTKY TepHUTOpIii perioHiB B YKpaiHi, o 3ac-
HOBaHHUH Ha KOHIICTII COMIAIbHO-6KOHOM I9HUX KOMTIIICK-
CiB, IO MiTPUMYIOTh OCHOBHI IPHUHITUITH CTAIOTO PO3BUT-
Ky. Exonoro-exoHOMIuHHI OaTaHC XapaKTepu3y€eThCs THM,
IO TeXHOJIOTIi, sIKi BAKOPUCTOBYBAHI B IIUX KOMIUIEKCAX, €
JPYKHIMH IS TOBKIIIS.

HaykoBa HoBM3Ha. Mojens pOCTOPOBO-TEPHUTOPI-
AJIBHOTO IJIAHYBaHHS PO3BUTKY PETIOHY BiIOBIIA€ OCHOB-
HHUM KPUTEPISIM CTaJIOrO PO3BUTKY : EKOHOM I4HICTh, CHEPTO-
e(heKTUBHICTB, COIliaJIbHA CTIIPSIM OBAHICTh, €KOJIOTIUHA JIPY -
JKHICTh, 30€peKeHHS KyJIbTyPHOT CIIa IINHH.

IpakTuna 3HaYuMicTh. Peanizamis 3ampomnoHoBaHOT
MOJIeIi CTIPUSITHME TIOCTYTIOBOMY HapOIIlyBaHHIO 30ajaH-
COBAHOTO PO3BHUTKY MPOMUCIIOBOTO PETIOHY.

KinrouoBi ciioBa: cmanuii pozsumok, npocmopose nia-
HYBAHH3, COYI0EKOKOMNIEKC

Hean. Co3nanue HAy4YHO 0O0OCHOBAHHON MOICIH MTPO-
CTPAHCTBEHHO-TEPPUTOPHUATHBHOTO INIAHUP OBAHUS Pa3BHTHS
permoHa Ha OCHOBE 0a30BBIX MPUHIIMIIOB YCTOHYHMBOTO
Pa3BUTHS.

MeToauka. Mosens pa3paboTaHa Ha OCHOBE aHAIM3a
HAy4YHBIX PabOT Mo mpoOieMe, aHaIM3a CTATHCTUYECKUX
JIAHHBIX, MCIIOJIB30BAaHHS METOI0B OJIEBBIX HCCIEI0BAHUI
JUIsl U3y4€HUs HallpaBJIeHUH y CTOMUMBOTO pa3BUTHSI TEPPH-
TOPHUU PETHOHA.

Pesyasbrarsl. [lokazano, 4To yCcTOMYMBOE IPOCTPAHCT-
BEHHOE [ITAHUPOBAHUE — 3TO COUETAHHE CTPATETMYECKOTO
SKOHOMHMYECKOTO U TEPPUTOPHUAIBHOTO MIIAHUPOBAHMUS, KO-
TOPOE OCHOBAHO HA IPUHLIMIIAX Y CTOHUMBOIO pa3BUTUS; YC-
TOWYMBOE NPOCTPAHCTBEHHOE IJIAHUPOBAHKUE HAIIPABIECHO
Ha 3aIMUTy OHOpa3HOOOpasust M COXpPaHCHHS KyJIETY PHOTO
HacJIeUsl TEXHOIEHHBIX KOCUCTEM. Pe3ynbTaTel 3TOr0 Hcc-
JIeJOBAHUS [10 ATBEP UM YA3BUMOCTb SKOJIOTHUECKUX U KY -
JETYPHBIX pecypcoB B J[HEMpOMEeTpOBCKOH oOmacTy, 4To
00y CIOBIICHO CYIIECTBYIOLIECH MPAKTHKON PACIIUPEHUS TO-
POJICKOTO CTPOUTENLCTBA U OTCYTCTBHEM cOanaHCHPOBaH-
HBIX MHCTPYM EHTOB TepPUTOPHATIBLHOrO naHupoBaHws. [To-
Ka3aHO, YTO IKOJIOTHYECKasl afaNTalis TEPPUTOPHUATHLHOTO
IIAHUPOBaHUs U 3 PEKTUBHOE YIIPABICHUE PeCypcamMy —
BCE OHM UMEIOT T€ K€ 1IeJI MOBBIIIEHHUs yCTOHYHBOTO pas-
BUTHS KOKI0H MeCTHOM 001MHBI. [Ipemiaraetcst HOBBIH 1MO-
O] K IPOCTPAHCTBEHHOMY INTAHUPOBAHHIO PA3BUTUS Tep-
PUTOPHUM PETUOHOB B YKpauHe, KOTOPbIH OCHOBAH Ha KOH-
LENIUU COLIMATIbHO-3KOHOM MU ECKUX KOMIUIEKCOB, 10 IEP-
JKMBAIOIIMX OCHOBHBIC IPHUHITHITB YCTOHYHBOTO Pa3BHTHS.
DKOJIOTO-?KOHOMHYECKHH OalaHC XapaKTepH3yeTcs TeM, 4To
TEXHOJIOI'UHU, KOTOPbIE UCIOJIb3YIOTCS B ITHX KOMILIEKCAX,
SBILIIOTCS Py KECTBEHHBIMHU JUI OKPY KaIOLIEH cpempl.

Hayuynasi HoBH3Ha. Mofenb IpOCTPaHCTBEHHO-TEPPH-
TOPHAIBLHOTO MJIAHUPOBAHUS PA3BUTHUS PETHOHA OTBEYAET
OCHOBHBIM KPHTEPHUSIM Y CTONYHBOTO Pa3BUTHS: YDKOHOMHY-
HOCTb, 3HEPT03 () () EKTHBHOCTh, COIIMANIbHAS HAIIPABICHHO-
CTb, HKOJIOTUYECKASI APYIKECTBEHHOCTb, COXPAHEHUE KYJIb-
TYPHOTO Haceusl.

IpakTnueckass 3HaAYMMOCTb. Peammsanus mnpemwio-
KEHHOM MO e/ Oy IeT CTI0CO0CTBOBAT TOCTETIEHHOMY Ha-
pamuBaHHU0 cOATaHCUPOBAHHOTO PA3BUTHS IPOMBIIUICH-
HOTO pEruoHa.

KioueBsle cj10Ba: ycmoiiuusoe paszeumue, npocmpa-
cmeeHHoe NIaHUP 08AHUE, COYUOIKOKOMNIEKC

Pexomenoosano 0o nybaikayii OOKm. mexH. HAYK
IL1. Tlonomapenkom. Jama HAOX00CEHHSE DPYKONUCY
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Pemaxuiss moBizomisie mpo Te, MO Y BHUIYCKY KypHaIy
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