METOAUKA 3A AHAIIU3 U
OLIEHKA HA
TEXHUYECKATA
OCUI'YPEHOCT B
PACTEHUEBBAOCTBOTO

MeTbp AxaHAapMOB — OKTOPAHT
WHCTUTYT no arpapHa nkoHomuka — Codpmst

[lo cera HaAma npveta eavHHa MeToaMKa 3a
aHanu3 1 oLeHka Ha TeXHUYeckaTa OCUIypeHoCT B
3emegenveTo. B HayyHaTa nutepaTtypa aBTopuUTe
M3nonsBaT pasnMYyHU TPpynu OT rokasaTenu 3a
aHanu3 Ha pasnM4HU acnekTu No OTHOLLEHMEe Ha
OCUIypeHocTTa C TexHuka. Yact oT Tesu
rnokasatenu ce HyxaasT oT npeuusmpaHe wu
YTOYHEHME, TbW KaTO PasfIUYHUTE HAYMHU Ha
M34nCnsiBaHe Ha HSKOM nokasaTenu BoAsT U Ao
pasnuyHa oueHka. Crieq BnusaHeTo Ha Bbnrapus
B EC wusnonseaHuTe nokasatenu TpsibBa pfa
OTFroBapsT M Ha owe eauH Kputepun - [aa
ocurypsieaT CbMOCTaBUMOCT Mexay OTAenHute
CTPaHW B paMKMTe Ha eBponeinckaTa obLHOCT.

Bb3 oOcHOBa Ha KpuUTWYEeH npernes Ha
n3nonsBaHuTe nokasatenu e  obocHoBaHa
cucTeMa OT OCHOBHM MokasaTenu 3a aHanus u
OLEHKa Ha OCUrypeHocTTa CbC 3emenerncka
TEXHMKa Ha HaUMOHANHO paBHWLLE M Ha paBHULLE
cTomnaHcka opraHusaums, KOUTO naear
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.. METHODS OF ANALYSIS

AND EVALUATION OF
TECHNICAL RESOURCES
IN PLANT

Peter Dzhandarmov — PhD
Institute of Agricultural Economics — Sofia

Until now no single accepted method
for analysis and evaluation of the
technical provision in agriculture. In the
scientific literature, the authors use
different sets of indicators for the
analysis of various aspects relating to the
availability of equipment. Some of these
indicators need refinement  and
clarification as different ways of
calculating certain indicators lead to a
different assessment. After Bulgaria's EU
indicators used must meet one more
criteria - to ensure comparability between
countries within the European
Community.

Based on a critical review of the
indicators used is a reasonable system
of core indicators for analysis and
assessment of the availability of
agricultural machinery at the national
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Bb3MOXHOCT 3a CPaBHUMOCT M B MexXAyHapoaeH
acnex.

m Ha HayuoHanHo pasHuwe

e PaBHMWeE Ha eHeproocurypeHocT Ha
napka TpPaKTopu W CamMOXOAHM MaLUMHMU,
mspaseHo 4pe3d kKW wunm k.c./100 xa. OcHoBeH
nokasaten, KOWTO u3passiBa BMoOXeHusTa Ha
KanuTan B arpapHOTO NMPOW3BOACTBO M € eAuH OT
OCHOBHUTE haKTOPWU 3a OCUrypsiBaHe Ha HEroBoTo
YCTOMYMBO pa3BUTME B MKOHOMUYECKM acnekT.

Mpun onpepenaHeTo Ha TO3M NokasaTen Tpsbea
Ja ce B3eMe npenBug 3a Kos nnow crnopeg
ctatuctTuyeckata  knacudukauus ce  npassAT
nsumcnenuaTta. OTgenHuTe aBToOpW U3nonssat
pasnuyHmn nokasarenu 3a nnowita -
obpaboTrBaema 3ems, obLwa cenckocTonaHcka
nnow, B pe3yntaT Ha KOeTo ce nonyyaesaT U
pasnuuMsa B paBHULLETO Ha EHEeproocurypeHocTTa
Ha oTpacbna. CuMtame 3a LenecbobpasHo TO3M
nokasarten aa ce n3uncnsea BbpPXY
obpaboTBaemata W wu3nonseBaHaTta 3emegericka
nnow, (M3M) kato obwonpuetn kaTteropun B
ctpanuTe ot EC.

CymMapHa eHeproocurypeHocT

PaBHuLIe Ha =
€HEeproocurypeHocT n3n

KbOeTo,

CymapHama ocuzypeHocm - onpegerneHa
CbOTBETHO CaMO Ha TpaKToOpHUA nMapK, Ha

KombanHuTe M gpyrata CaMOXOA4Ha TEXHUKa Wnu
obuo 3a uenus MTI1, KW unu K.c.;

M3l - BKkNoyBalWia  NnoLwuTe, KOUTO
ctonaHcTBata  (pakTmyeckm  obpabortBatr M
M3noni3BaT Npu OCbLUECTBSABAHE Ha OEMHOCTTa CU,
He3aBUCUMO OT COBCTBEHOCTTA Ha Te3M NSO, Xa

MpeaumcTtBaTta Ha nokasaTtens  ,eHepro-
ocurypeHoct” e yaobeH 3a nonsegaHe OT
MakpouKOHOMUYECKa rnegHa Todka M 3a
MEXOYHapoAHW CPaBHEHWd, HO UMa HHAKOU
HegoCTaTbLM OT HAY4YHO M METOANYECKO ECTECTBO:

e pasnukaTa Mexay KNUMaTU4YHUTE
ocobeHOCTM Yy Hac W B CTpaHuTe OT
CeBeposanagHa EBpona, onpenensT n
pasniMyHaTa OCUIYpPeHOCT CbC  3eMefericka
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level and at the level of economic
organization, allowing for comparison
and internationally.

m At the national level

e Level of energy provision park
tractors and self-propelled , expressed
in kW or horse power/100 ha. Key
indicator that expresses capital invested
in agricultural production and is one of
the main factors to ensure its sustainable
development economically.

In determining this parameter should
be considered for any size according to
the statistical classification calculations
are made. Different authors use different
indicators for the area - arable land, total
agricultural area, resulting in yield and

differences in the level of energy
provision industry. We consider it
appropriate that this indicator is

calculated on the cultivated and utilized
agricultural area (UAA) as generally
accepted categories in the EU.

Gross energy provision

Level energy =
provision UAA

wherein,

The total provision - define relevant only
tractor fleet of harvesters and other self-
propelled machinery or a total for the
entire MTP, kW or hp

UAA - including areas that farms
actually processed and used during the
activity, regardless of the ownership of
this land, ha

The advantages of the “"energy
provision" is easy to use from a
macroeconomic point of view and for
international comparisons, but there are
some drawbacks of scientific and
methodological nature:

* the difference between the climatic
conditions in the country and the
countries of northwestern  Europe,
definite and different provision of



TexHuka. PasnonaraemoTo BpemMe 3a MOMeBu
paboTu y Hac e okorno 30 % no-ronisiMo OT ToBa B
ctpaHute ot LleHtpanHa wn 3anagHa Espona
(Hangenos, 2008), koeTo npegnonara n no-HUCKa
TexHudyecka ocurypeHoct. OT mMeToamyecka
rmegHa Touyka MNO Te3n MPUYUMHK, MOCTUrHATOTO
paBHMLLE B Te3n CTpaHW He MOXe [a ce B3eMe 3a
LueneBa €HEproocUrypeHocT npu onpegensHe
napameTpuTe Ha TEXHUYECKOTO OOHOBSAABaHe Ha
HalwleTo 3emeaenue;

* WKOHOMWM4YECKNTE YCNnoBMA B CTpaHaTta,

KOUTO JMMUTUNpPaT 0o ronamMma crteneH
Bb3MOXHOCTUTE 3a OOHOBSAIBAHE HAa TEXHUKATA,;
i npu CpaBHeHUe Ha nocTurHartarta

eHeproocurypeHocT y Hac n B EC tpsabea ga ce
oTYMTaT M pasnMYMEeToO B pasmepa U CTpyKTypaTa
Ha 3eMefenckiTe CTonaHCTBa.

e HacuTeHOCT C TpakTOpuM M KOMOGanHu —
BaXeH rnokasaTtesli 3a HMBOTO Ha MexaHu3auus u
WHTEH3MBHOCTTa Ha MU3MNon3BaHe Ha 3emegerckaTa
3ema. To3nm nokasaten ce onpegens kKaTo
OTHOLUEHNE Ha oBLwmst Bpon N3NoN3BaHn TPaKkTopu
unu kombamHW, He3aBUCUMO OT TEXHUTE MapKw,
MOLLHOCT WM MNpPOM3BOAUTENHOCT Ha 1-ua nnoL.
KaTto npu 1031 nokasaten cbuwo TpsbBa TOYHO ga
ce YTOMHM 3@ KoM nfowu ce npasAT
naumcnexHmaTa. Cumtame, 4Ye HacuUTEeHoOCTTa C
TpakTopu TpsibBa Oda ce onpegensa Ha 1l-ua
obpaborBaema wnmn WN3I1, a HacuTeHocTTa C
kKombamHn Ha 1-ua nnow, CbC 3bPHEHO-KUTHU
KynTypw.

HacuteHocT ¢ TpakTtopu = Bpon HanuyHu
TpakTopu / U3I, 6p./100 xa

HacuteHocT ¢ KoMbanHu = Bpon HanU4yHuU
KoMGanHu/obwa nnow, CbC 3bPHEHO-XKUTHMU
KynTypu, 6p./100 xa

MpeoMMcTBOTO Ha M3NON3BAaHETO Ha TO3U
nokasaten € JIeCHOTO My  W34YUCrnsiBaHe,
Bb3MOXHOCTUTE 3a CPaBHEHUA Ha pPasnuyHu
paBHMLIA, HO 4Ype3 Hero He ce oTyuTa
TErnUTENHUAT Krac Ha TpakTopuTe.

e CTpyKTypa Ha TpakTopuTe NoO TernuTenHa
MowHocCT. [lokasBa OTHOCUTENHUAT AAn  Ha
TpakTopuTe B OTAENHWUTE rPynu no TernurenHa
MOLLHOCT — HUCBLK TernuTteneH knac (0,6 n 0,9 )

agricultural machinery. Time available for
field work in the country is about 30%
higher than in the countries of Central
and Western Europe (Naydenov, 2008),
suggesting a lower technical resources.
From the methodological point of view,
for those reasons, the level reached in
these countries can not be taken for
target energy provision in determining
the parameters of the technical
upgrading of our agriculture;

» economic conditions in the country
that largely limit the possibilities for
upgrading technology;

* When comparing the achieved
energy provision at home and in the EU
must also take into account differences
in the size and structure of agricultural
holdings.

e Enriched with tractors and
combines - an important indicator of the
level of mechanization and intensity of
land use. This indicator is defined as the
total number of used tractors or
combines, regardless of their brands,
power and performance of the 1-unit
area. Like this indicator must also
accurately specify which areas make
calculations. We Dbelieve that the
saturation tractors must be determined
on a 1, or arable UAA and saturation
combines a 1-unit area with cereals.

Saturation with a tractors =
Number of available tractors / UAA
br./100 ha

Saturation  with a combine
harvester = Number of available
combine harvester / total area of
cereals, br./100 ha

The advantage of using this indicator
is its ease of calculation possibilities for
comparisons at different levels, but
through it does not take into account the
tractive class of tractors.

e Structure Tractor pulling power.
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cpeneH — ot 1,4 0o 2 T 1 BUCOK — Hag, 3 T. Ypes
TO3M nokasaTen MoXe da ce m3cnenBa OOKOSKO
CTpyKTypaTa Ha TpakTopuTe e ajeksaTHa U
CbOTBETCTBA Ha CTpyKTypaTa Ha 3eMeferickute
CTONAHCTBO NO pa3Mep, Tbh KaTto 3a ePeKTUBHOTO
n3nonsBaHe Ha 3emeferickata TexHUKa wuma
onpegeneHn usNckBaHmst kbM obpaboTBaemute
yyacTbum-nnow,, Ob/MKMHA Ha nexata W T.H.
WN3cnepganuata (Metpos 1999 n 2000; Ctoesa,
KoteBa 1992; BupgeHoBa, 2009) nokassaT, 4e
TpakTopuTe OT HWUCBLK TEernuTeneH knac paboTar
edeKTUBHO Npu no-marnka nrow, Ha yvyacTbuuTte -
ot 100 go 120 gka; oT cpefeH TernuTeneH knac
npu 300-350 gka, OT BUCOK TernuTerneH Knac npu
ronemmHn Hag 500-600 gka, a 3a Han-TEXKUTE U
€HeproHacuTeHn TpakTopu ca  Heobxogumu
KoMnakTH1 nnowm Hag 1000 gka. Opyra yact oT
unscnegsaHnara (BugeHoBa, Mapkos  2009)
[okasBart, curHaTa 3aBUCMMOCT Ha ObIDKMHATa Ha
nexara BbpXy M3Mon3BaHeTo Ha paboTHOTO Bpeme
" nocturHaTata  npou3BoAMTENHOCTTA  Ha
MaLUWMHHO-TPaKTOPHUA arperar u T.H.

e Bb3pacTtoBa CTpyKTypa Ha TpakropuTe U
KOMbanHuTe - BaXkeH nokasaren 3a
Mb/IHOLUEHHOTO M3MNOM3BaHe Ha EHepreTuyYHuTe
MalWHN W TeHAeHuuuTe Ha OoOHOBsIBaHE Ha
TexHukata. To3M MokasaTesi ce u3ducrsiBa KaTo
MPOLUEHTHO OTHOLUEHME Ha  TpakTopute WU
KombarH1MTe nNo Bb3pacT (CbOTBETHO A0 7 rod., 7-
10 rog. v Hag 10 rog.) KbM USANOTO HaMWYHO
Konuyectso. BnouwleHata Bb3pacToBa CTpyKTypa
BOOAW [O peauvua HeratMBHW TEHAEHUUM —
Hen3npaBHOCT Ha TexHWKaTa, y4acTueTo Ha no-
Manbk ©Opon MalwuMHM B KamMnaHumte  OT
HanuM4yHUTE, HapylaBaHe Ha
yCcroBu1s Ha Tpyada, No-BUCOKU pasxoan n ap.

e CpepgHa Bb3pacT Ha HaNM4YHUTE TPaKTOpU
M KOMOGanHM - JonbrBaLy NpeguwHns nokasaTten,
yaobeH 1 neceH 3a M3nonsBaHe 1 MeXayHapO4HM
CpaBHEHMS.

e CboTHoOweHue paboTtHa cuna u Gpon
Tpaktopu — MOXe [a Cce Wusnonsea kKaTo
OONbNHUTENEH MOKasaTen 3a pPaBHULLETO Ha
WHTEH3UBHOCT Ha npousBoacteoTo. Onpenens ce
KaTo OTHOLIEeHNe Ha Bpos 3aeT KbM HanuyHuTe

Oe3onacHute
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Shows the proportion of tractors in
different groups pulling power - low tow
class (0.6 to 0.9 t) average - from 1.4 to
2 tons and higher - than 3 so this
indicator can be studied how the
structure tractor is adequate and
consistent with  the structure of
agricultural holdings by size as the
effective use of agricultural machinery
has certain requirements for arable plots-
size, length of the bed, etc. Study (Petrov
1999 and 2000; Stoeva, Koteva 1992;
Videnova, 2009) show that low tow
tractors class work effectively in a
smaller area of the sections - from 100 to
120 acres; Mid tow class with 300-350
acres, high tractive class sizes at over
500-600 acres, and for the most serious
and energy saturates compact tractors
are needed area of over 1000 acres.
Another part of the study (Videnova,
Markov 2009) demonstrated the strong
dependence of the length of the bed on
the use of working time and the achieved
performance of machine-tractor unit etc.

e Age structure of tractors and
harvesters - an important indicator for
the full use of power machinery and
trends of the art update. This indicator is
calculated as the percentage of tractors
and combines age (corresponding to 7
years, 7-10 years and over 10 years) to
the total quantity available. Deteriorating
age structure leads to a number of
negative trends - the failure of
technology, featuring a smaller number
of machines in the campaign available,
violation of safe working conditions,
higher costs and more.

e Average age of existing tractors
and combines - complementing the
previous indicator, convenient and easy
to use, and international comparisons.

e Ratio workforce and number of
tractors - can be used as an additional



TpakTopu B cTpaHaTa. TbW KaTo B CENCKOTO
CTOMaHCTBO paboTHaTa pbka uMa pasnuyHa
3aeTOCT, cyMTaMe 3a Noaxo4sLo TO3M nokasaTen
Ja ce M34YucnsiBa U Kato OTHoWeHue Ha obema
BnoxeH Tpya (MTPEY)kbM 6pos TpakTopu.

m Ha pasHuwe cmonaHcka op2aHu3ayusi

e [now, o6paborBaHa OT 1 TpakTOp M
KOMGaWH Kato W Tyk nnowrta Tpsbea pa ce
npeuusnpa OT rfedHa Toyka Ha cTaTtucTuyeckarta
kKnacugukauma. [lpn  onpegensiHe Ha TO3u
nokasaten 3a TpakTtopuTe TpsbBa ga ce uma
npeoeung W3M, a 3a kombanHUTe nnowmTe CbC
3bPHEHO-XKUTHN KYNTYpPMW.

Mnow Ha 1 TpakTop = N3MM/6p. Tpaktopu, xa/ 1
TpakTop

Mnow, Ha 1 kombGarH= [now, cbC 3bPHEHO-
XUTHW KynTypu/6p. KombaiHu, xa/l kombanH

To3n nokasarten ¢ ycnex Moxe aa ce usnonssa
Ha HauMOHAaNHO paBHULLE, 3a MeXAyHapOoOHU
CpaBHEHMS.

e NoauwHO HaTOBapBaHe Ha TpaKTopuTe U
KOMOGanHUTe -Nnoka3ea 3aeTocTTa Ha cobcTBeHaTa
TexHMKa npes roguHata. BaxeH nokasaTen, Tbi
KaTo npuTexaBaHeTO Ha cobCTBeHa TexHuKa e
CBbp3aHO C pefuua pasxogn- cpeactea  3a
3aKynyBaHe, aMmopTM3aLMn, PEMOHT, CbXpaHeHue
U Aap., Kouto copmmpaT MOCTOSAHHWUTE pasxoau.
Mo-NbNHOTO HaToBapBaHe Ha TexXHWKaTa LWe
JoBefe OO0 CHWKaBaHe Ha pas3xoaute Ha l-ua
npoaykuma unu 1-ua nssbplleHa paboTa, KOeTo e
B MHTEPEC Ha 3eMeferiCKUTE MPOM3BOAUTENN UMK
dmpmMnTe 3a MEXaHMU3MPaHU YCIyTn.

CpeaHorogmLHoTo HaToBapBaHe Ha
TEXHWKaTa MOXe da ce onpegenu no gopmynarta
(KoTesa u NeTpos, 1994):

Op =Y Hcwm; x Kem x Ok x Kawm;,

KbpeTo:

|_HOMepbT Ha BMaa pabora,

Op-06wus obem paboTa, xa;

Kc —koedunumMeHT Ha CMEHHOCT;

Hcm — cmeHHaTta Hopma, Xa;

Ok — paboTtHn pgHn B
arpoTeXHUYECKN CPOK.

e OcCuUrypeHOCT C HecamMOXOAHM CeriCKo-
CTOMAHCKU MaLUMHU — Opoit paboTHU MaLLWHK

obocHoBaHus

indicator of the level of intensity of
production. Defined as the ratio of the
number of employees available to
tractors in the country. Since agricultural
workforce has different employment
considered appropriate that this indicator
is calculated as regards the volume of
labor input (GRE1) to the number of
tractors.

m At the level of

organization

e Total size -cultivated by one
tractor and combine harvester and
here the area has to be refined in terms
of statistical classification. In determining
this indicator tractors must be considered
UAA and harvester areas under cereals.

Yard tractor 1 = UAA / pc. Tractors ha
/ 1 tractor

Area 1 = Area harvester with cereals /
pc. Combine ha/ 1 harvester

This indicator can successfully be
used at national level for international
comparisons.

e Annual load of tractors and
combines , shows employment of their
own equipment during the year.
Important indicator because they have
their own technique involves a number of
costs, funds for the purchase,
depreciation, repair, storage and more.
Forming fixed costs. A full load of
vehicles will result in lower cost of goods
Miss 1 or a 1, the work done, which is in
the interest of farmers or companies
mechanized services.

The annual average load of the
Invention can be determined by the
following formula (Koteva and Petrov,
1994):

Op = Z Hsm; x Csm x Dk; x Kam;

economic

where:

i - number of the type of work
Op - total work, ha

Cs - coefficient shift;
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(6es TpakTOopHM pemapkeTa) Ha 1 Tpaktop. Ypes
TO3M MoKasaTern MOXe Ja ce npeLeHu [OOKOIMKO
MbMHOUEHHO € W3MNON3BaHeTO Ha eHepreTnyHaTa
TEXHWKa, KaKTO B 3eMe[eriCKUTe CToNaHCTBa Taka
M Ha HauuoHanHo Huso. [lpenopbynTenHuTe
CboTHoWeHuns ca ot 1:0,8 go 1:2,5 kaTo HUCKUTE
CTOMHOCTWM Ca  XapakTepHu 3a ronemuTte
CTOMaHCTBa W 3a CTOMaHcTeBaTa, KOMTO nonssar
mexaHusnpanu ycnyru (Metpos, 1999), a Aapyr
astop (MakaBeeB, 2005) nocoysa, 4Ye B
CBETOBHATa [paKTuka CbOTHOLWIEHNETO Mexay
WHBECTMLMUTE 3@ €EHepreTuyHu cpeacrtea U
paboTHM MaWwuHW B pPacTEHUEBBLACTBOTO MNpu
TpakTopn ¢ MowHOCT Hag 220 k.c. e 1:2, npu
TpakTopu ot 160-220 k.c. e 1:3.

OT rmegHa Toyka Ha  pauMOHaANHOTO
HaToBapBaHe Ha  eHepreTM4yHUTEe  MaLluHW,
npenopbYNTESNTHOTO CbOTHOLUEHUNe Mexay
TPaKTOPHUA NapK W HecamoXOAHUTE MaLUUHW
TpsibBa ga 6bae 1:2,5-4 (KTW, 2008).

Hsm - Shift rate, ha;

Dk - days in justified cultivation period.

e The resource of agricultural
machinery blowers - number of working
machines (no tractor trailers) 1 tractor.
By this indicator to assess the full use of
energetic equipment, farm and national
level. Recommended ratios of 1:0,8 to
1:2,5 the low values are typical for large
farms and farms which use mechanized
services (Petrov, 1999), and another
author (Makaveev, 2005) indicates that
the global practice the ratio of investment
for power tools and machinery on crop
tractors with power over 220 hp is 1:2
tractors 160-220 hp 1:3.

From the perspective of rational load
of power plant, the recommended ratio
tractor fleet and hauled equipment to be
1:2,5-4 (CTI, 2008).

EKOJIOrns | ECOLOGY Llr]

OA NMOAALNEM PBKA
HA NPUPOLOATA

AHTOaHeTa JlunoBa
Mpeaceparten Ha ynpaBUTENHUS CbBET
Ha VIHCTUTYT 3a MHOBaATUBHW TEXHUKN B

Typuama

CbAabpKaHMe Ha NpoeKTa U MeToAoNOorus:

OHec bBbnrapua e  usnpaBeHa npej
MHOXEeCTBO Npean3BUKaTencTBa, CBbP3aHU C
eKonormyHute Hopmu. 3apagn  ocTapsinarta
WH(PpacTpyKTypa, HEOCHbBPEMEHEHUTE MPaKTUKN
B MPOM3BOACTBOTO M peauua Apyrn npobnemw,
CTpaHaTa HM MMa HyXaa a 3anmcTea Hoy xay OT
no-HanpegHanuTe B TOBa OTHOLUEHME AbpXaBW.
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Content and methodology:

Today Bulgaria is facing a number of
challenges associated with environmental
standards. Due to existing outdated
infrastructure, outdated production
practices and a number of other problems,
our country needs to build upon the know-
how from more advanced countries. One of



