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Industrial ecology is a modern approach
‘ to organizing industrial systems that uses natural bio-

logical ecosystems as a modéel. The structure and pro-

cesses of natural ecosystems, including the complex
interactions of organisms with each other, are used
as a basis for creating industrial networks. Traditional
industrial production/ consumption pattern is a linear
flow, where raw materials are extracted from nature,
then processed in factories and used by consumers, and
then disposed as waste back to nature. Industrial ecol-
ogy integrates wastes and by-products into the produc-
tion process, thus reducing the demand on nature for
material extraction and waste dumping. This approach
closes material cycles and reduces raw material input
and pollution output.

The concept of industrial ecology is environmentally
friendly. Finding ways to reuse materials and reduce
environmental pollution benefits both industries and
nature. This approach is more efficient and smart be-
cause it avoids the emission of pollution, rather than
polluting first and then cleaning up.

Industrial ecology is a symbiosis where groups of indus-
tries work collaboratively through exchanges to reduce
total patural resource consumption. In practice, it is
best implemented in so-called “eco-industrial parks”
which build community networks of industries that in-
teract by making use of each other’s by-products. There
are many successful examples of industrial ecology in
Europe and North America.

The best-known example is in Kalundborg, Denmark, an
industrial port city of 20,000 people. A cooperative net-
wark has developed between several industral compa-
nies and the Municipality of Kalundborg. One company’s
by-product becomes an important resource for other
companies. Resources exchanged by the firms include
steam, heat, fly ash, gypsum, sulfur, and organic sludge
that otherwise would have been unwanted waste. The
result is increased economic profits and significantly re-
duced environmental strain.

Related ideas, termed “wasteless technology”, were
developed in the 1970s and 80s by Soviet engineers.
However, their motivation was mainly to increase indus-
trial output rather than reduce environmental impact.
One of the more successful projects was carried out in
Nickopol ferroalloy complex in Ukraine. Metallurgical
slag was reprocessed and used for road construction,
railway ballast and concrete. Manganese residue was
recovered from the slag and reused. Exhaust gas was
cleaned and used for heating the factory buildings.

In the Caucasus region today, the potential exists to
integrate the modern environmentally focused tech-
nologies of Western countries together with the practi-
cal industrial experience of the Soviet era. Large-scale
eco-industrial parks could be created based on existing
infrastructure, by extending cooperative links between
individual facilities. In Rustavi, Georgia, for example,
potential material and energy exchanges between the
steel, fertilizer, chemical fiber, cement, plaster, and
machine factories could increase profitability for indi-
vidual units while decreasing total material inputs and
pollution outputs. Likewise, eco-industrial facilities
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HDOMbIUJIIEHHaH JKOJIOTHA npeactasnset cobolo COBPEMEHHbLIA NOAX0L4 K OPraHy3auquM MHAYCTPUMANLHBIX
CMCTEM, B KOTOPOM B Ka4ecTBE MOAE/IM MCNOMb3YIOTCA NPMPOAHEIE IKoCUCTEMDbI. CTPYKTYpa W MPOLECCH B MPUPO/AHBIX
IKOCHCTEMAX, B TOM YWC/IE COWHbIE B3aMMOJEWCTBMA MEMIY OpPraHu3mMamu, MNPUMEHSIOTCA B KayecTBe OCHOBbI
ANA CO3[AHWA NMPOM3BOACTBEHHLIX CceTel. TpaaWUMOHHAA CXema MPOMBLIWAEHHOrO NpoM3BOACTBA / NOTpeBneHus
npeactasnser coboo NMHEWHbIM NPoLUecc, B KOTOPOM ChIPbe M3B/AGKAETCA M3 NpUPOAbI, 3aTem nepepadaTsiBaeTch
Ha 3aBojax W (abprKax, MCMONb3yeTcs NnoTpebuTenem U, HAKOHEL, BbIGPACchiBAETCA Kak OTX04 0BPaTHO B NPMPOAY.
poMbILLNEHHAA 3KONOMUA UHTErPUPYET OTXO/bl M MOBOYHbIE NPOAYKTE! B MPOLECC MPOM3BOACTBA, TEM CamblM CHUKAA
3KCNAyaTaumio Nprpoasl.

KOHUENUWA MNPOMBIWNEHHOW 3KOAOMMK GnaronpuATHa ANA  OKPYMaloweHn cpegsl. HakTH MeToasl BTOpHYHOrO
MCMO/b30BaHMA MAaTEPHANIOB M MHHUMW3WPOBATL 3arPA3HEHWMEe - Ha MOJAb3y KAk NPOM30ACTBY, Tak W npupoje. 3ToT
noaxoa 6onee 3PEKTUBEH, NOCKONbRY, BMECTO TOro, YTO6bLI CHaYana 3arpA3HATL, a 3aTeM YUCTHTL, NPOCTO CTAPAKTCA
He 3arpAsHATb.

MpoMbIlLNEHHAA 3KOMOTHA ABNAETCA CMMOMO30M, B KOTOPOM, Ha OCHOBE COTPYAHWYECTBAa, TPynMnbl pPasivyHbiX
MPOM3BOACTE OGMEHWBAOTCA OMbITOM COKpalleHWA o6liero moTpe6iaeHMs NPMPOAHEIX pecypcoB. Ha npakruke 3to
HaKuny4Wwi1m 06pasom BOM/IOWEHO B T.H. «3K0-NPOM3BOACTBEHHBIX NApKax», CETH M3 Pas/MyHbIX NPOM3BOACTE, KOTOPLIE
B3aMMO/IEHCTBYIOT, UCNOAL3YA MOBOYHBIE NPOAYKTHI APYT ApYra. Hemano ycnelwHbix NpUMEpOB NPOMBILLIEHHOM 3KOAOT MM
MOHO BUAETb B EBpone u CeBepHOW AmepuKe.

Haubonee uzsecmHblli 3xonapk pacnonowedr 8 KanyHdbopee (AaHus), NPOMBILLAEHHOM NOPIMOBOM 20p0dKe
€ HaceneHuem 8 20 mobicad wumenel, 3deck Oblia HafaweHa cems COMPYOHUHECMBa Mexody HecKoAbKUMU
NMPOMBILLUAGHHBIMU KOMNAHUAMU U Mapuel KanyHdbtopza. MoboyHsll npodykm 00HOU KOMNAHUU CMAaHOBUMCA BAMHLIM
pecypcom 88 dpyeux KomnaHull. Pecypcsl, KOMOpbiMU 0BMEHUBAIMCA Mexdy cobolo KOMNAHUU, BKAONGIOM nap,
menao, Nbidb, 2UNc, cepy U op2anuveckul waam. B umoze Haiuyo U IKOHOoMUYeckas npubsine u Bosee qucmas
OKpyHarowas cpeda.

Maeu, cBA3aHHbIE C 3TOM KOHUENUMEN W Ha3BaHHble «6e30TX0AHOM TEXHONOrMEN =, BblnW paspaboTaHsl B 1970 1 1980-ble
rodbl COBETCKUMM WHMHeHepamd. OAHaKo moTHBaLUMWel nocnegHux 6eiN0 CKOpee yBesWueHue obbema NpoM3BOACTEA,
HEMENM CHUMEHME BO3AEHUCTBMA Ha OKPYHaOWYI0 cpedy. OfMH W3 Haubosiee YCNeLHbIX NPOEKTOB Gbl OCYLIECTEIEH
Ha HWKONONbCKOM METaMTypruyeckoM KomGuHaTe (YkpauHa). MeTannownak nepepabaTthiBaicA M MCMOMb30BACH
B [OPOXHOM CTPOMTENLCTBE, ANA 6annacta Ha WenesHbix JOporax W B MpoM3BojcTee 6eToHa. BoccTaHOBAEHHBIN M3
wnaKa ocajoKk mapraHua Wcnofb3oBancA BTOPHMYHO. OTpABOTABWIMA a3 OYMILANCA W MPUMEHANCA AN8 OTOMIEHMSA
NPOM2BOACTBEHHbLIX KOPMYCOB.
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CeroaHaHa KaBKase CyllecTByeT BOSMOKHOCTL MHTEr paLiMi COBPEMEHHbIX 3anaHbIX TEXHOIOM MM,
OPMEHTMPOBAHHbIX Ha 3allWMTy OKpYyXatlolwen cpefbl, C MNPaKTMYECKMM MPOM3BOACTBEHHbIM
OMbITOM, HAKOMNEHHbIM 33 COBETCKWUH MEPUOA.

IKO-MHAYCTPUANBHEIE MApKM  WMPOKMX BO3MOMHOCTEN MOTYT CO37aBaTbCsl Ha OCHOBE VKe Cyl|ecTBYLLEH
MHDPACTPYKTYPLI, YEPES PACIIMPEHWE COTPYAHWYECTBA MEHY MHAMBMAYANLHBIMW MPOMBILIEHHBIMK MPEANPUATHAMM.
Tak, K npumepy, B Pyctau ([pyaua) obmeH matepuanamu M SHEPrMEH MEMAY NPEANPUATHUAMM N0 NPOM3BOACTBY
CTanu, yAOOPeHWH, XUMBOIOKHA, UEMEHTE, WTYKATYPKU M MALMHOCTPOMTE/IbHbIMM NPEANPUATUAMM MOTYT MOBbICHTH
BbIpaboTKY B KaX4OM OTAE/bHOM NPOM3OACTEE, @ B LUE/IOM - MOMOYE CIKOHOMMTE Ha MaTepranax, a Takwe YMEHbLUIMTE
3arpA3HeH1e. AHANOrMYHbIE 3KO-MPOM3BOACTBEHHBIE MOWHOCTH, CBA3AHHBLIE C HEDTEXMMOUYHCTUTEIbHLIMKM 3aBOAAMM B
baky (AsepbaiaaH) cnocobHel pacnpeAenaTb Pecypchbl, KaK, HanpuMep, 0TX0Ab! 0T nepepaBoTku 1 Tenno. CyllecTayet
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TAKKE MEPCNEKTHMBA OGMEHA B FOPHOM NPOMBILLAEHHOCTH,
Ha NECO3aroToBKax, B 06/]1aCTM CEMbCKOro XO3fAMCTBA, a
TaKkwe B chepe yonyr.

BO3MOMHO, pA3roBOp O MPOMBILAEHHOW  3KOAOTHK
B KOHTEKCTE CYLIECTBYWLIMX HbIHE Peanuid, rpu
IKOHOMUYECKOM CNAJe W 3aKPbIThIX 3aBOAAX, NOKAKETCA
Yem-To W3 0bnacTk paHTacTMki. OAHaKo No Mepe Toro
KK CuUCTEMa MpomblLAeHHOCTM Ha Kaekaze 6yaer
pasBMBaThCA, 6bUI0 Gbl OMEHb NONE3HO 33AENCTBOBaTL
TAKWE M MPaKTMKY  MPOMBILIZIEHHOM — 3KONOTMM,
Peabunuraums NpoMbILAEHHON MHDPACTPYKTYPEI B TOM
HanpasAeHWK, KOTOPoe CTUMYMPOBano Gbl achheKTUBHOE
MCTIONL30BAHKE  MaTepuanoE W 3HEPropecypcos,
ABNAETCA O4EHb CBOEBPEMEHHOW M NOAXOAALIEN 3afaqen
Ana ctpad KaBKasa, NocKa/bKY MM TpebyeTca MoCTPoMTh
THBKYIO M KM3HECTOCOBHYI0 3KOHOMMKY, B TO e BPems
COXpaHmMe npwpodHele  BoratcTea. BocctaHosneHwe
TEXHONOTMYECKOro MNPOUEcca B YCNOBWMAX BHEAPeHWA
3KOSIOTMYECKW OMNPaBAaHHbLIX PELWEHMA AC/MKHO CTaTh
OCHOBHOM 334aqer B peruoHe Ha Gaumaniuee yayulee.

[pOMBILLABHHAA 3KOMOTMA Kak pa3 W ABMAETCH HOBBIM
METOAOM, B PamKax KOTOPOro MOXET BbiTh HanpasneHa
1 CTPYKTYPMPOBaHa MPOM3BOACTBEHHAR [EATENLHOCTbL C
TéM, 4TOBbl NPOM3BOAA BCe HeoBXoAuMmble Matepuans,
HAHOCKHTh MMHMMANbHLIA BPE/ OKPYXaIoLEN Cpeje.
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linked to the existing petrochemical refineries in Baku,
Azerbaijan could share resources, such as process resi-
dues and low-quality heat. Opportunities also exist for
small-scale exchanges in the mining, forestry, agricul-
ture, manufacturing, and service sectors.

Perhaps it may seem unrealistic to talk about industrial
ecology in the current reality of economic depression
and closed factories. However, as the industrial systems
in the Caucasus are (re)developed in the coming years,
it would be beneficial to include industrial ecology
practices. Rehabilitation of industrial infrastructure in
a way that encourages efficient utilization of material
and energy resources is a timely and appropriate task
for Caucasus countries needing to build flexible, vibrant
economies while protecting natural treasures. Restora-
tion of technological activity while incorporating envi-
ronmental concerns should be a main goal for the near
future in the region.

Industrial ecology is an innovative framework that
guides the structuring of industrial activities to provide
needed materials and services while minimizing impact
on the environment.
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