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Mzeiwon tou K60TOUG ApaAyWYNG TOU
ayeAad1voy ydlarog pe tov Katap-
uopé enevéuukoy npoypdppatog

I'. Balepydxng', I'. MuGvog’

INEPIAHWH. Xxonég g epyaoiag efivar n Siepetvnon g du-
varéntag peiwong 1ou kéotoug napaywymg tou ayehadivol ydia-
106 o¢ Sefypa 120 ektpopdv péoou ka1 peydlou peyéoug tng Ke-
vtpikiig MakeSoviag pe tov katapuopd evég enevéuukoy mpo-
ypapparos. Autd kpiverar anapaitnto efte yia  fedtwon tou &1
ooSripatog twv ktnvotpdpwv efte yia t Siatdpnor tou ota onpe-
p1vd enineda, kabog n véa Kovi Aypouki Iodruxd tng Evpo-
naiknig Evoong mpofAéner peiwon tng upig napayoyoyd. O1 na-
péyovteg mou e€etdonkav Avav: a) n av&non tou peyéboug 1wv &
ktpopav (ap1Bpdg ayerdSwv), B) n ai§non g etdolag yakakto-
napaywyrig avd ayeddSa ka1 y) n ai§non tou mocootoy 161onapa-
yoyig (wotpo@dv. Ané ta anoteléopata mpoékuye éu n enidpa-
0N Kal TV TpIOV napayéviev o peinon 1ou K6oTtoug napaywyng
fitav moAd onpavukd (P<0,01). Evd, 6pwg, yia tn peiwon tou k6-
otoug napaywyig kard 1% anarteitar ai§non tou apiBpot wv e
Kipepdpevwy ayeddbov kard 28,3% (ané péco 6po 86,9 oe 111,5 a-
yeAddeg) A as§non tou mocootoy 161onapaywyng (wotpopdv katd
34% (a6 péoo 6po 32,1% ot 43%), n anartodpevn avénon g
yalakronapaywyig avd ayeddSa eivar pévo 2,2% (ané péoo bpo
6.442,5 xXy. oe 6.586,2 x)y.). Emméov, n anartodpevn enévluon
otafepot keparaiov Atav 78.184, 16.132 ka1 3.475 eupd avti-
ororya.

Aé&e1g evpempiaong: Ayehadivé ydha, k6otog mapaywyng, enevou-
uxé npdypappa

EIZATQI'H

To #60T0¢ TAEAYWYNS EVOC TEOTIOVTOS 0toTeAEL PaotL-
%1} OLXOVOLRY TTOQAUETOO RO ETNEEALEL TGOO TO ELTGONUOL
TOV TTOQAYWYOU GO0 ROL TNV TEALXT] TLUY TOU OTOV ROTOVA-
Ao™). H tpoomdfeia yuo ) ueimon Tov #GoToug mapoym-
MG ®A0Og aryQoTIHoU 1 Bropunyaviroy TEOIGVTOG TETEL VO
elvaw ovveync rol TaedAAAN ue ™mv mpoomddela Pektim-
ONG TG TOLOTNTAS TOV.

Epevvnuikn
Original article

Investment plan for decreasing the
cow milk production cost

Valergakis G.', Banos G.?

ABSTRACT. The aim of this study was to investigate the
possibility of decreasing cow milk production cost with an
investment plan, using a sample of 120 medium and large size dairy
farms in Central Macedonia. Cost reduction is considered necessary
either for improving the dairy farmers’ income or for maintaining
itin current levels as falling milk prices are expected as a result of the
new Common Agricultural Policy of the European Union. Three
cost reducing factors were examined: a) increasing size of the farm
(number of cows), b) increasing annual milk yield per cow and ¢)
increasing the proportion of on-farm produced feedstuff. All three
factors had significant effect on reducing cow milk production cost
(P<0.01). However, while cost reduction by 1% would require
increasing the number of cows by 28.3% (from an average of 86.9
to 111.5 cows per herd) or the proportion of on-farm produced
feedstuff by 34% (from an average of 32.1% to 43%), the required
increase in annual milk yield per cow would be only 2.2% (from an
average of 6,442.5 kg to 6,586.2 kg). Furthermore, the fixed capital
investment, required by each plan, would be 78,184, 16,132 and
3,475 euros, respectively.

Key words: Cow milk, production cost, investment plan

INTRODUCTION

The production cost of any product constitutes a basic
economic parameter and affects both the producer’s
income and the final price to the consumer. Reducing
production cost of any agricultural or industrial product
should be a continuous concern, parallel to the effort of
improving its quality.

More than ever before, today’s market conditions
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O ovvBrireg e ayopds emPdilovy, onjueoa TeQLo-
00TEQO TS TOTE, TNV TEOOTADELA LElMONG TOV ROOTOUG
TAQAYWYNS TOV ayehadvoy YAANTOS 0 Gheg TLS XMDOES ™S
Evpwnaixng "Evoong (E.E.). H avdyxn avm elvaw axduo
peyaliteEn ot (WA Hag, N otolo eEaxohovBel va ma-
QOVOLALEL TG00 peyahitepa dLaQBomtind teofAfuata oe
oyéon ue tovg Evpwmalovg etalpouc g 600 ot »60T0g
ooy yns ®xord 14% vymhdtego tov péoov Gpov g E.E.
(Burrell 1997, EUROSTAT 1998). H a6Enon tov oy »d-
OOV EUTTOQIOV YUAUKTOROULLDV TTQOLGVIMV AL 1 «OLg-
BV1ic EVaQUOVLON» TV TV, 08 CUVOVOOUS UE TV TTRG-
opatn avabewonon me Kownig Aypotrric Ioltirng
(K.A.IL) ™ E.E. (Iotviog 2003), dnutovgyotv 1idn wrwtt-
%EC TAOELS OTNV TLY TTAQAYwYOU.

e mpoogartes uelétes (Kiroomavidng 1998, Bakeoyd-
%G 2000), to p€co ®GOTOS TAQAYWYNS TOU ayeAadVOU Yd-
Aatog ot xdea wag vroroyliomne oe 0,327 vou 0,305 gv-
0 (111,4 non 104,1 dpayuéc) avd kg, avtiotovya. H dwa-
HOUOVOT) SRS TV LEYAAT, PaVEQMVOVTAS T duvarTdTTal
yo onuavty petmon tov. Fa tapdderypa, og pio amd g
ToEoTtdve pelétec, N diapod uetatl Twv 30 povadwv
sopaywyns (1/4 tov delypartog) pe to yaunhoteQo v60Tog
Toeaywyns rou exelvav Twv 30 pue 1o VPnAdTeQo, oy
34% (Bohegydxrng 2000).

To rdotog mapaywyns uroel va petwdel 1600 e ™
pelworn dLdgpopwv damavadv ®ol ATMAELHV GO0 ®OL UE
oTEOTHYLROU THITOU AMAYES TOV YOQURTNOLOTIRMY TWV (O-
VAd WV ToQAYOYNE TOV ayehadivol ydhatog. Tétoteg ah-
hay€g umogel va agootv oto péyedds tovg (aplbuds a-
veAAdWV), OTO TTOCOOTS TOV AVOYRMDY TOUS TTOV ROAVITTO-
VTOL 0TS LOLOTOQOYDUEVES LwOTEOPES, ®aBE ®aL oV
TOOOTNTA TORAYSUEVOL YdhaTog artd Tug ayehddes (Cor-
donnier 1986, Schmidt and Prichard 1987, Williams et al
1987, Guesdon et al. 1995, Burrell 1997).

H peiwon tov #60tovg mogaywyric €xeL GUeOT| ETTTTm-
on otV aENON TOV ELOONUATOS TV TAQAYWYDV. ZVu-
pova pe uia pehét (Bakepydung 2000), uetmon tov vo-
OTOUE TTORAYWYNS ®atd 1% ovvodetetal amd aiEnon tou
%€0doug ®aTd 5,5% oL TOU YEMEYLROU OLKOYEVELAROU EL-
000MnaTog »atd 3%. STV TEQINTMOT AUTY], TO YEMQYLRG
OLROYEVELOXO ELOGIMUL VTTOAOY 0O ®E (S TO dHROLOUA TOV
1EQAOVC, TG AUOLBNS TNS EQYOOTOS TMV UEADV TG OLROYE-
VELOS, TOU TEXUOQTOU EVOLRIOU TOU LOLGRTNTOV EQAPOUS RO
TOV TOXROV TV {010V emevdupévou negahaiov (Kiroomavi-
g row Kapevidng 1995) Zvvendg, pelman tov ®60toug
opaywyns Ba prropotos va eEaogpalioet tpdobetovg o-
ovg Tov Ba YENUATOdOTHOOVY TV AVATTVEN TV UOVA-
dwv rnaw ) fertimon g ToLdTHTOS TOU YAAXTOG.

Qc aveEdomrTol peta&l Toug ToEdyovTes, To uéyeog
TOV LOVASWV TAQAYMYNE ®OL TO VYOS TS ETHOLAS Yoha-
ATOTOEAYWYNS ovd ayehdda, emneedlovv onuavird
(P<0,05) ot mdpa ol onuavtind (P<0,001), avtiotol-
%0, TO #OOTOC TAQAYWYNS Tov aryehadivol ydiatog (Ba-
Leydung 2000). Kabog avtd avEdvovtat, To #GoTog mo-
QaYOYTIS HeELdVETOL. AvtiBeTa, To TPog TS LOLOTAQUY ™-
v1ic Cwoteopav amd pévo tov, dev ennedlel To ®60Tog

require reduction of the production cost of cow milk
throughout the European Union (EU). This is even more
pronounced in Greece, where the biggest structural
problems are found and cow milk production cost is 14%
higher than the EU average (Burrell 1997, EUROSTAT
1998). The intensification of the world trade of dairy
products and the "international harmonization" of prices,
combined with the recent (June 2003) new Common
Agricultural Policy of the EU are causing, or will be causing
soon, falling farmer prices.

In two recent studies (Kitsopanidis 1998, Valergakis
2000), the mean production cost of cow milk in Greece was
calculated as 0.327 and 0.305 euros (111.4 and 104.1
drachmas) per kg, respectively. Cost variation, however,
was very large, demonstrating the possibilities for drastic
decrease. For example, in one of these studies, the
difference between the 30 dairy farms (1/4 of the sample)
with the lowest production cost and the 30 farms with the
highest was 34% (Valergakis 2000).

Production cost may decrease either by reducing
various expenses and losses or with strategically imposed
changes in the dairy farm characteristics. Such changes may
concern their size (number of cows), the proportion of on-
farm produced feedstuff and the amount of milk produced
per cow (Cordonnier 1986, Schmidt and Prichard 1987,
Williams et al. 1987, Guesdon et al. 1995, Burrell 1997).

The reduction of the production cost will directly
increase the income of dairy farmers. According to a study
(Valergakis 2000), reducing the production cost by 1% may
result in a 5.5% increase of the profit and 3% increase of
the farm family income. The latter was calculated as the
sum of profit, labor wages of family members, opportunity
cost related to land ownership and interest rate of invested
capital (Kitsopanidis and Kamenidis 1995). Consequently,
decreasing the milk production cost could generate
additional resources to finance the growth of dairy farms
and the improvement of milk quality.

Analyzed independently, the size of farm and the annual
milk yield per cow were found to affect significantly (P<0.05
and P<0.001, respectively) the milk production cost, which
decreased as the two factors increased (Valergakis 2000).
By contrast, the proportion of on-farm produced feedstuff by
itself wasn’t found to affect the milk production cost
(Valergakis 2000). However, in order to develop successful
investment plans, a combined study of the three factors is
needed to derive their relative weights and calculate the
amount of fixed capital required in each case.

MATERIALS AND METHODS

A random sample of 120 medium and large (minimum
size 40 cows) dairy farms from Central Macedonia was
used, whose technical and economic results have already
been analyzed and published (Valergakis 2000). Mean
production cost was 30.5 eurocents/kg, but the range was
23.8-49 eurocents/kg.

MEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2004, 55(1)
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MMivaxrag 1. TTepuyoagpi Twv dedouévmv ard 120 povadeg extoopric ayehddwy.

Méoog Tumzn EAayrotn Méywotn

Aedopéva 6005 amoxrion T T
Kdéorog mapaymwyns ydhotog/kg (hemrd) 30,5 39 23,8 49,0
MéyeBog povada (ayehddes) 86,9 442 40 285
Tolaxtomapaymyn avd ayehdda/étog (kg) 64425 997.8 4000 9300
TTooootd Wiomapaywyng Lwotgopav (%) 32,1 29,1 0 100
Enévdvom otafeQot xeparaiov avd ayerddo (evom) 4051 1111 2009 7502
Table 1. Data description from 120 dairy farms.

Standard Min Max
Data Mean deviation value value
Milk production cost/kg (eurocents) 30.5 3.9 23.8 49.0
Farm size (number of cows) 86.9 44.2 40 285
Annual milk yield per cow (kg) 6,442.5 997.8 4,000 9,300
Proportion of on-farm produced feedstuff (%) 32.1 29.1 0 100
Fixed capital invested per cow (euros) 4,051 1,111 2,009 7,502

QYWY Tov aryehadivoy ydlatog (Bahepydung 2000).
T va xaraetoboiy Gumg emtuynuéva emevoutind eo-
YOAUUATOL OTTOLTE (TOL 1) CUVOVOOUEVY LELETN TOVG, DOTE VO
avadelyBel n onuavirdTTo ®abevog amd auTolg ko ®u-
olwg vo vTohoy o0 T0 VYOS TOU ATTOUTOVUEVOU TTROG &-
mévduon 0tafeot reaiaiov.

YAIKA KAI MEO®OAOI

T ) drepeBvnon g duvatdmrag welmong tov ®6-
OTOVE TTAQOYWYTIE TOV AYEAAOLVOU YAAATOG UE TOV ROTOLQ-
TLORG EVOG ETEVIVTIROT TTEOYQAUUATOS XONOLUOTOW On1e
oyado delypa 120 povadwv mapaymyic Lécov o peyd-
hov peyéBovg (ehdyroto uéyebog 40 ayerddec) g ne-
vowic Maxedoviag, Tmv omolimy To TeX VLR KAl OLROVO-
wxrd amoteléopata Exouv ovomuatrd avalvBel v wo-
povotaotel og gpyaoio tov Bakepydrn (2000). To uéoo
%éotog oaywyric rav 30,5 hemrd/kg yahatog, va oL -
uég rupaivovray oo 23,8 éwg 49 Aemrd/kg.

To delyua avuotoryotoe oto 25% TV CUVGAOU TV Ue-
oaiov not ueYdhmv povadwv mapaywyric ayeladivos yd-
Moo g meoLoyne. O povddeg autéc exteéqave aryeld-
dec puinic Holstein xow to péoo uéyeBdg tovg ftav 86,9 a-
vehddes (Tumny amdrhon 44,2), 6w paiveTal oTov Tiva-
%a 1. Zrov (dro mivaxa toovotdlovion exiong dihot dvo
TOQAYOVTES TTOV £TTNEEALOVY TO #G0TOC TTapaywyric. H ué-
on yohartomaaywyn itay 6.442,5 kg/ayehada/étog (Tur-
%1 amérhon 997,8 kg) xat 1o HEGO TOO00TS LLOTALQOYW-
g Cwotpogpdv 32,1% (tuvmrn astériion 29,1%). To tyog
TOV €mEVOUUEVOL repalaiov avd ayehdda Epbave vatd pé-
00 600 Ta. 4.051 v (Tumtirn amdrhon 1.111 evpdd) vow a-
PoEOVoE HOTd 38% TIC HTLQLAKES EYRATAOTAOELS, ®OTA 35%

The sample represented about 25% of all medium and
large dairies in the area. Farms mainly raised Holstein cows
and their average size was 86.9 cows (standard deviation
44.2) as shown in table 1. In the same table the other two
cost-affecting factors are also shown. Mean annual milk
production was 6,442.5 kg/cow (standard deviation 997.8
kg) and mean on-farm produced feedstuff was 32.1%
(standard deviation 29.1%). Capital invested per cow was
on average 4,051 euros (standard deviation 1,111 euros)
and consisted 38% of buildings, 35% of the farm
equipment and 27% of the livestock.

The effect of the three factors (farm size, annual milk
yield per cow and proportion of on-farm produced
feedstuff) on milk production cost was investigated using
multiple regression analysis (Seber 1977, Draper and Smith
1981) according to model [1].

Y = o+ BiX) + BoX, + B3X5 (1]
Where:

Y = Milk production cost (eurocents/kg)

X, = Farm size (number of cows)

X, = Annual milk yield per cow (kg)

X5 = Proportion of on-farm produced feedstuff (%)
a = Intercept

B1, By B3 = Regression slopes on X;, X, and Xj,
respectively.

Regression slopes (3, B, B3 from model [1] represent
the effect of a unit change of each factor on production
cost, taking into account the other two. Thus, the "net"
effect of each factor on milk production cost may be
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T0 PNy ovirs eEomMoud row »otd 27% 1o Lowd reqdhono.

Kat’ agynv eEetdotnre 1 tautéyoovy exidoaon tmv
TOLHV Taeayovimv (Léyebog povadwy, etriola yoharto-
TORAYWYT| VA ayeMdda row T0C0OTS WomaEay WYY To-
0TEOPAV) 0TO RGOTOG TOEAYWYNS YEAaToc. XONoLwomoL-
1nxre avdhlvon mahvdpdunons (Seber 1977, Draper and
Smith 1981) otpugwva ue to pdtumo [1]

Y = a+ By X; + BoX; + B3Xs [1]

‘Omov:

Y = Kdotog moayoyiic YAAATog 0T Hovada eXTQo-
nic (hemrd/kg)

X, = Méye0og g povddag extoopng (aLbuds aye-
AAd®V)

X, = I[Toodmra mopayduevou ydhatog ovd oyehddo
avd €rog (kg)

X; = [Mooootd Wiomapaymyns Twv Lowotogdy (%)

o = Z1a0en TaUQAUETEOC TAALVIOSUNONG

B1, B2, Pz = ouvTELEOTEC TAMVOIQOUNONS YLOL TOUG TTOL-
payovteg Xy, X, na X3, aviiotouya.

OL ouvteheoTég By, Py, P3 atd To medTumo [1] divouy v
entdaon Tov ®AOE TAPAYOVTA OTO RGOTOS TAQAYWYNGS, €-
yovtag dratnenoetl otafeoig tovg dhovg dvo. Me tov
TEOTO AT UIoEEl va vTohoyLoBel N «xabar» enttdoaom
7OV €x€L 0 nAOe TAAYOVTAS OTO RAOTOC TAQRAYMYNS AYE-
Aadivov ydhartog.

To mwedtumo [1] uehetd ™ yoapuwrij oxéon ueta&o tov
ROOTOUC TTOQAYWYY|S ROL TMV TOLAV TOAYOVIMV. Zg pio
Eeymolomn] avdivon tomv duwv dedopévav, xonoLuomow-
Bnre €va devteo mEGTLTO, TOV TEQLEAAUPAVE TOVS TTOL-
dyovteg Tov mEoTimov [1], éxovrag emmhéov ™y TaAwv-
HEAUNON G TTEOS TO TETEAYWVO Tov ®d0e Tapdyovia. Me
TO TEGTUTTO QTS PEAETONRAY OL UN-YOooUUKRES (TETOOYW-
virég — deutéou Babuot) oxéoels netayl Tov ®GoTovg mtaL-
QAYWYNS KO TMV TOLHV TALQAYOVTWV.

2 ouvéyeLa, eEetdobnxre To tpog eméviuong mov Ba
yeewaldtav otov ®dbe mopdyovra EexmELOoTd, TQORELUE-
Vo va. teLmBel To ®30Tog oy wyg Tov aryehadivon yd-
Aotog »atd 1%. Two to AGYo avtd xonoomomnzay ot
OUVTEAEOTES TOMVIQOUNONS TTOU VITOAOYIOT XAV UE TO
mpdtumo [1]. Téhog, vtoroyioOnxe To oTadeQd vePAAALO
70V aTtateiton artd ®A0e VLo, YONOLOTOLDVTAS VE-
0UG OUVTEAEOTES TTAMVIQSUNONG ATTS TV EQPAOUOYT TOU
mtpotimov [1] oto otabed repdlaro avd ayehdda.

AIIOTEAEXMATA KAI XYZHTHXZH

H tavtdypovn eE€taom g emid0aong oL Tmv ToLhY
TAQAYGVIMV TTOV ETNEEGLOVV TH SLGQPWON TOU #GOTOUS
TOEAYWYNS TOLV ayeAadvoy ydhatog (uéyeBog tmv povd-
dwv, eTota yahoxtomaQoywyn avd ayehdda xat tocooTd
wWromapaywyns Looteopdv) €deEe L avti ftav onua-
VIURY %O Y10 TOVG TEELS Ttapdyovres. H mapduetoog R, 1
omola expEAleL To TOCOO0TS TG OVVOMKTS dLarBUavong
IOV OPELETAL OTO OTATLOTLRG TTEGTUTTO, TjTaw 0,35. H yoau-

estimated.

Model [1] assumes linear relationship between
production cost and the three factors. In a separate analysis
of the same data, a second model was used which, in
addition to all effects of model [1], included the quadratic
regression of the production cost on each one of the three
factors. With this model, non-linear relationships between
production cost and the three factors were also examined.

The level of investing on each one of the three factors
separately to decrease production cost of cow milk by 1%
was also calculated. Regression slopes computed with
model [1] were used for this matter. The amount of fixed
capital required by each investment was then calculated,
using new regression slopes estimated with model [1], after
replacing milk production cost by fixed investment per cow
as dependent variable.

RESULTS AND DISCUSSION

Simultaneous examination of the three factors (farm
size, annual milk yield per cow and proportion of on-farm
produced feedstuff) revealed that they all had significant
effect on production cost. The value of R’, describing the
percentage of total phenotypic variance accounted for by
the model, was 0.35. Linear regression was significant
(P<0.01) for all three factors, while the quadratic
regression was significant (P<0.01) only for annual milk
yield per cow. Hence, the model used for the final analysis
included the linear regression on farm size and proportion
of on-farm produced feedstuff as well as the linear and
quadratic regressions on annual milk yield per cow.

Table 2 shows all regression coefficients. Figures 1, 2,
and 3 illustrate the relationship between milk production
cost and farm size, annual milk yield per cow and
proportion of on-farm produced feedstuff, respectively,
derived from the regression analysis.

Annual milk production per cow had the most
significant effect on milk production cost (Table 2). From
the regression slopes in Table 2, we conclude that
increasing farm size by 1 cow and keeping the other two
factors constant would decrease milk production cost by
0.0122 eurocents/kg. Similarly, increasing the proportion
of on-farm produced feedstuff by 1% and keeping the
other two factors constant would decrease milk production
cost by 0.0277 eurocents/kg. Since the relationship between
milk production cost and these two factors is linear (figures
1 and 3, respectively), the decrease of production cost will
be observed in the entire value range. By contrast, the
relationship between milk production cost and milk yield
is not linear (figure 3). The production cost decreases by
0.0105 eurocents for each kg of increase in annual milk
yield per cow, until the latter reaches 8,500-9,000 kg. The
reduction of production cost stops, when annual milk yield
per cow exceeds this limit. The scale of the above results
may seem small, but is statistically significant. It should be
noted, again, that the profit for the farmer has been found
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Iivoxag 2. Zvvtehe 0TéQ TAMVOQGUNONG TOV ROOTOVS TTOQAYWOYTS O€ TOELS TAQAYOVTES TOV TO EXNOEALOUV.

Tomog L UVTELETTIG Enimedo

Hogdyovrag malvogounong (x Tvmno oQdina) ONUOEVTIROTNTOS
Méye0Oog povadag YOoauuxY -0,0122 (£ 0,005) 0,026
Taloxtomapaywyn avd ayehdda/étog yoapuxt -0,0105 (£ 0,002) <0,001

devtépov faduot 6,1x107 (= 1,6x107) <0,001
TTo000T6 Wiomapaywynis Lwotpopdv YOOUIHY -0,0277 (% 0,008) 0,001
Table 2. Regression of milk production cost on three factors.

Regression Regression slope Significance
Factor (% standard error) level
Farm size linear -0.0122 (% 0.005) 0.026
Annual milk yield/cow linear -0.0105 (£ 0.002) <0.001
quadratic 6.1x107 (= 1.6x107) <0.001

Proportion of on-farmproduced feedstutf linear -0.0277 (£ 0.008) 0.001

wrr] tovdedunon ftav otatiotrd onuavax (P<0,01)
%O YLOL TOUG TOELS TTALQAYOVTEG, VA 1) Tahvdedunon dev-
€00V Paduoy frav onuoviwnr (P<0,01) uévo yio v -
oo yohartomaporywyn avd ayehdda. To mpdturmo, howtdv,
7OV XENoLoTow|ONxe Yo TV TeMn| eeEgpyaoio twv de-
douévmv egLehdupave TLg YOOUMHRES TAMVIQOUNOELS (G
7EOC TO PEYEBOS TV HOVAOMV RO TO TTOGOOTS LOLOTAQA-
yoyYNg Cwoteo@dv, xaw T Yeouury xat ™ devtépov Pad-
Ho¥ TolvOQOUNOY WS TEOS TNV ETNOLOL YUAAKTOTALOOY M-
1 avd ayehdda.

Stov ivara 2 Tapovoldloviol 0L CUVTEAEOTEC TTaALY-
dpdunone. H oyéon tov #dbe mapdyovto pe to ®00T0g o
QOYWYNS YAMOLTOS TTOU TTQORUITTEL 0TS TOUS OUVTEAEOTES Q-
ToUC amewrovitetal otg emadveg 1, 2 nou 3, yio 1o uéyefog
TV HOVAIWV, TNV ETHOLOL YAAXRTOTTAQAYWYN avd aryeAddo
%L TO TTOCOOTE LOLOTAEAYWYNS LMOTEOPMV, AVTIOTOLY L.

Anté 10 £ninedo oTATIOTUIE ONUAVTLRGTTOGS (TTVORAC
2) TEORVITTEL GTL 1] ETHOLOL YAAARTOTTOQOY WYY ovd aryeMddaL
elye ™ peyolitepn enidoaon 0To OOTOS TAQAYWOYNG O
vehadivou ydhatog. ATS Tovg ouvTEAEOTES TOV TTivaxa 2
ovurteaivovpe Gt avENom Tov ueygBovg extoogng avd
wlo ayehdda, pe otaBeovc toug dihoug dUo adyovieg,
0o 0dnyovoe o ueimwon Tov ®GOTOVS TAQAYWYNE RATd
0,0122 Aemrd. Katd tov {010 19670, 0ENOT TOU T0000TOU
womapaymwyng twotpogdv xatd 1%, e otadeovs Toug
dhhovg dvo mapdyovieg, Ba 0dnyoloe og pelmon tov ®6-
otovg maaywyric ®atd 0,0277 hemttd. Kabde ov oxéoeig
UE TOUE TAEAYOVTES AVTOUS POEBNRE VAL Elva YoOouuLxy
(ewdveg 1 nau 3), N uelmon ®GOTOUG TOU TEOAVAPEQONKE
0a LoyUeL o€ GLO TO PAOUA TWV TLUDV TOV TOQAYSVIMV.
AvtiBeta, ) oxéon neTaEl #G0TOVE TOQAYWYTS ROL VPOUS
yohaxtomaQoywyis dev elvar yoouuxt (ewéva 2). To #6-
0T0¢ TORAYWYNS netdveton ratd 0,0105 hemrd avd kg ad-
ENOoNg g €ToLog yahartomaQoywyns e oryehddag, wé-

to increase by 5.5% for 1% reduction in milk production
cost (Valergakis 2000).

Table 3 summarizes the possibilities of reducing milk
production cost by 1% by investing on each factor
separately, while keeping the other two constant.

Under current conditions, in order to decrease
production cost by 1%, a 28.3% increase in the size of the
farm (from an average of 86.9 to 111.5 cows) would be
needed. This would be associated with a fixed capital
investment of 78,184 euros, which is considered substantial
(table 3). Further to such a capital investment, an additional
problem would be the limited space, which already places
restrictions on farm expansion (Valergakis 2000).

During the recent years, the size of Greek dairy farms
has increased. This has allowed Greek farmers to apply new
technologies to cow milk production and decrease the
production cost, compared to earlier, more traditional
practices. Many of them would like to increase further their
farm size. This might increase their total income, but the
per cow increase would be trivial. If the producer’s price of
milk decreased, there would be no economic margins for
the survival of the farm. Under the current conditions,
increasing the farm’s size might not be the best approach
of reducing the production cost.

In order to decrease milk production cost by 1% by
increasing the proportion of on-farm produced feedstuff,
the latter should increase from an average 32.1% to 43%
(table 3). This would require fixed capital investment of
16,132 euros (table 3), which is considerably lower
compared to increasing the farm’s size.

The 120 dairy farms of this study use, on average, 2,700

square meters of farmland per cow, with a 40-60%
proportion of arable vs. dry land, of which 60 and 70%,
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Ewdva 1. Zyéon ueta&v xootovs magaywyijs ayeladvod yalatos xat pueyébovs twv povddwy, stav n uéon eTtijoia yalaxtomagaywyr a-
vd ayeAddda xat To HEoo wOC00TO 1010TAQAYWYTE EWwoTEOPMY Taauévovy oTabeod.

Figure 1. Relationship between milk production cost and farm size, for average annual milk yield per cow and proportion of on-farm
produced feedstuff.

41
- 39
o)
5 37
- el
\ 0
S 8 .35
= E & 2
55§§% \\\
> D
g E3 83t
5w o8
E< 232
o =
E = 27
0
= 25

4000 5000 6000 7000 8000 9000
Emoia yaAaktotrapaywyr avd ayeAada (xAy)
Annual milk yield per cow (kg)

Ewova 2. Syéon uetal xéorovs mapaywyrc ayedadwor ydlatog xat tioilag yolaxtozaoaywync avd ayeddda, dtay to uéoo uéyeog
TV LOVAOWY %Al TO UECO TTOOOTTO LOLOTAQAYWYNS CwOTOOPMY TaQauévovy oTafegd.

Figure 2. Relationship between milk production cost and annual milk yield per cow, for average farm size and proportion of on-farm
produced feedstuff.
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Ewova 3. Zyéon ueta& xdotovs mapaywyis ayeAadivor ydAatos xat mocooto 1dtomaaywys Swoteopdy, 6tav to uéco uéyebos uo-
vadwy xat n uéon eTiota yalaxtomagaywyi avd ayeAddda magauévovy otabed.

Figure 3. Relationship between milk production cost and proportion of on-farm produced feedstuff, for average farm size and annual milk

yield per cow.

¥oL M yahortomagaywyn va ¢doeL to 6pto twv 8.500-
9.000 kg. H petmomn tov #60Ttoug mogarymyns oTapord Gtov
N yohaxtomapaywyt Eemepdogl avtd ta doue. Ta mapa-
AV pey€0n elvan pev ured, aAld oTaToTiRG ONUOVTL-
%d. Na onueuwbel de Eavd, Gt av to ®60toc maarywyng
ayehadvou yalatog petwbel »atd 1%, 1o #€edog Yo tov
©TNVOTEOPO avEdvetan ratd 5,5% (Bakeydnng 2000).

Ztov mivaxa 3 cuvopitovral oL duvaTéTTES HEIMONS
TOV ®GOTOUG TTOQAYWYTS ®atd 1%, emevdvovtag otov ndde
éva todyovta EexmoLotd xat StortneavTag Tovg dAAOUC
dvo otabepovc.

“Erou, pe tig mogotoeg ouvOnreg, yua va emitevy el
uetwon Tov ®6oTovg Taaywyns ®otd 1%, amaiteital ad-
Enon tov apBuot Tmv extee@ouevoV ayeAddmv natd
28,3% (omd u€oo 6o 86,9 oe 111,5 ayehddeg), wov avri-
otouyel o Vpoc emévduong otabepot reqparaiov 78.184
evp. To tog g amantovpevng enévovong eite agloho-
yNOel uévo tov eite oe cUVOVAOUG e Tovg dAhoug dvo mta-
dyovteg (mivarag 3) volveton Wwaiteea vimAo. Extog a-
716 ™V VYMAT] AIToLToBpeEVT ETEVOUOT, SUOGS, g TEGoBET
dvorohla, TaEovoLdleTaL TO YEYOVOS GTL OTLS TTEQLOOGTE-
QEC MEQLTTAOELS OEV elval dUVATY 1) ETEXTOON TV EYRAL-
TAOTAOEWV TV LOVAdWV 0€ TO00 UeYdAo T0000TS, AGyw
™S VITdEYoVaas EMEYNS oAt TOV Y DEOU (U] €-
ATAON OLROTEDWV), M ool TEELOEILEL 1j0M TO dtaBEouo
avad Lao xdpo otapiopot (Bakeydxng 2000).

Ta tehevtaio xodvia, ov " EMnveg ayehadotodgol av-
Enoav onuovtind to uéyeog v povddwyv Toug, EVEQYeLa

respectively, is rented. The farm owners, however, are
divided into two distinct groups, based on their attitude
towards on-farm produced feedstuff.

The first group, owners of larger farms as well as those
of farms with high proportions of on-farm produced
feedstuff, generally prefers to buy more farmland. The
latter also prefer to rent additional farmland. However, all
agree that this is difficult, because of the scarcity of
available farmland with desirable characteristics, such as
adequate size, being arable, proximity to the farm and
reasonable price (Valergakis 2000).

The second group, consisting generally of owners of
smaller farms with higher milk yield per cow, believes that
farming may divert their attention from raising their
livestock, leading to the decrease of cow performance.
Consequently, they are not at all interested in increasing
the proportion of on-farm produced feedstuft.

From the above, it is concluded that increasing the
proportion of on-farm produced feedstuff would not
constitute a widely followed approach of decreasing milk
production cost in the area, where this study was
conducted.

Increasing annual milk yield per cow, as means of
decreasing production cost, offers the biggest advantages
and should be considered, the method of choice.
Decreasing production cost by 1% may be achieved by
increasing annual milk yield by 2.2%, from an average of
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Mivaxag 3. Amowtovuevn petofoln (avEnom) xow exévdvon otabeod reparaiov yia xdde Evay ams TOVG TOELG TAQAYOVTES TOV ETTN-
QEAGLOVY TO ®GOTOG TAQAYWYNS TOV Ay eAdVOT YAAUTOS, GTay oL dAAOL dY0 pévouy otadeotl, e OromS T RElWOTN TOV ROOTOVS TUQU-

yoyic xotd 1%.

Amartovpevn Amarrovpevn
IHogdyovrag perapolri) (avEnon) EXEVOLOT (EVED)
MéyeBog povadag (ayelddeg) 24,7 (amd 86,9 oe 111,51 28,4%) 78.184
Takaxtomapaywyy avd ayehdada xow avd €1og (kg) 143,7 (amé 6442,5 o€ 6586,21 2,2%) 3.475
Moooot6 Wiomapaywyng Lwotpopdv (%) 10,9 (amé 32,1 oe 43,01 34,0%) 16.132

Table 3. Change (increase) and fixed capital investment on each factor required to decrease milk production cost by 1%; the other two

factors remain constant in ¢ach case.

Required Required investment
Factor change (increase) (euros)
Farm size (no of cows) 24.7 (from 86.9 to 111.5 or 28.4%) 78,184
Milk yield per cow and per year(kg) 143.7 (from 6442.5 to 6586.2 or 2.2%) 3,475
Proportion of on farm feedstuft production (%) 10.9 (from 32.1 to 43.0 or 34.0%) 16,132

OHALOAOYNUEVT] TTOU TOUC ETTETEEYPE VAL EQPAOUGTOVY OVY-
X0V TEYVOLOYIO OTNY TTaQaymyr] Tov ayehadivos ydha-
TOG ROLL VO UELWICOVY TO ROOTOS TTALQUYWYNG TOU O€ OYEON
pe to mapadooiand ragayduevo. IToAlot amd avtovg e-
EarorovBotv va emmBupovv v mepauté g aiEnom tov pe-
v€Bovg Twv povadwv Tovg. Me tov 10670 avTtd avEdveTan
BéPaia to ouvolxd eloddnua Toug, N fektimon Tov Spne
avd ayehdda givor TdEo TTOAD k], Ty TeQrTTmon Tov
1 Tt Tov YAAaTog 0Tov Taarywyd uewwbel, dev Oa vrdo-
KOUV TTEQLHMOLOL OLLOVOULRTS AVTOYT|S TV Hovddwv. Me
TS Taovoeg ouvoiires nolvetal ST yevird dev mEEmeL va
do0el mpotepaudmTa 0TV aiENON Tov peYEBOVS TV Ho-
VAdWV YLl T UEIMOT TOV RGOTOVE TTOQAYWYTS TOU aryeAa-
dvov ydhatog.

TN vo emtevy el pelmon Tov ®60ToVg TORAYWMYNS TOU
ayehadvov ydiatog ®atd 1% amné v avEnon tov mooo-
0700 1dLoTaRAYMYTE LDOTEOPMOV, TO UECO TOCOOTS TEE-
st va avENBel amtd 32,1% oe 43% (nivorag 3). H atEnon
ot astawtel eévovon otaBepot xepalaiov typoug 16.132
eV (Tivarag 3), onuavard xounAoTteEn amd auTiv o
QITOUTE(TOL OTNV TTEOTYOUUEVY TTEQITTTOON).

O 120 povddeg mwov peretibnxrov dtabgtouy, notd ugé-
00 600, 2,7 OTEEUUOTA YEMQYLRIE YNG ava aryehdda, e a-
vahoyta mototrtg-Enowng 40%-60% wou tg omolog To
60% won 70%, avtiotouya, elval evourtalopevo. Yrdoyouv
Sumg dapoemuéves, dvo ex dloapéTpov avtibeTes omd-
PELS OYETRA U TV WLomapaywyr] Lmoteogav peta twv
RTNVOTOOPWV, OTWE TEORVITTEL Al TNV EQYaoia Tov Ba-
Aepydxn (2000).

Zoppova pe T wia Aoy, ol LLOXTTES TV UeYorU-
TeQMV 0¢ uéyeBog povddwv emBupovv va aryopdoouy mte-
QLOGGTEQN YEMQYLXY Y1) RO TO (OO LOYUEL RO YLOL EXEIVOUG
70V 1j0M TTAEAYOVY HEYAAO UEQOS TV LmOTEOMEHV TTOV Kot

6,442.5 kg to 6,586.2 kg (table 3), that is, by 143.7 kg only.
At the same time, the fixed capital investment required
would amount to 3,475 euros, which is about 78% lower
than increasing the proportion of on-farm produced
feedstuff and 95% lower than increasing the farm’s size.
This fixed capital would be essentially required for the
enhancement of the animals’ living condition and for their
genetic improvement (selection and purchase of animals
and semen). Surely, cost reduction achieved by means of
increasing the annual milk yield per cow would cease, when
the latter exceeds 8,500-9,000 kg, according to the findings
of this study (figure 2). At that point, the strategic approach
of decreasing the production cost would have to focus on
the other two factors studied here. In the meantime,
however, increasing the current average annual milk yield
per cow from 6,442.5 kg to 7,500 kg, something that is
certainly feasible, would lead to cost reduction of 6% and
profit increase by as much as 30%, offering considerable
economic margins to the farmers, whatever the future
commercial circumstances are.

CONCLUSION

According to the results of this study, increasing cow
milk production should be the chief component in a
strategy to decrease the production cost. This may be
achieved with genetic improvement of animals as well as
better farm management (optimized feeding, successful
reproduction, housing, milking practices, improved animal
hygiene).

Increasing cow milk production would fortity the
economic position of their farm, allowing future investment
on the other factors related to the production cost, namely
the farm’s size and proportion of on-farm produced
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TavaAdvouy ta Lia g povddag tovg. Ou tehevtaion ud-
MoTa €7OVHOUY ROL VO EVOLXLAOOVY TTEQLOCGTEQT YEWQ-
vyt yn. ‘Ohot Sumg opudpmva avagéouv 6t ot eivol
oMU dvoroho, emeLdN omdvio vdyel SuBéoun yemoyt-
%1] YN UE ETMOVUNTA XOLEARTNOLOTIRA, OTTMS OYQOTEUAYLOL
EMALOUOVE EXTOONG, TOTLOTLKG, YELTVIATOVTA UE TS HOVd-
deg non o€ hoywég ués (Bakepydung 2000).

Shugpova pe pion GAAY Aoy, SUmS, XTNVOTEOPOL UE
HOVAdES WKEGTEQOV UeYEBOUS now VYMAGTEQES ATTODGOELS
avd ayehdda motetouv (row duvapunrd vtooteitovy) 6-
TL OL RAAMEQYNTIRES PEOVTIOES OTTOOTTOUV TV TTROCOXY ¢
76 TNV EXTEOWPT] TV LAV %Al EXOVV MG ATOTELEOUA T
petmon v arodGoemv Twv ayeAAOmV. ZUVERHS, OeV V-
drapéovtat xaBGhov yie TNV AENON TOV TOCOATOV TV
womapayduevay tmotpogdv (Bakeoydxng 2000).

A6 600 AvapEQOVTAL TTOLQOTAVM TUVAYETOL OTLT) Q-
Enom tov 1oo00ToU 1WLoTaQUY MYNS TV TwoTQOop®V dev
urtopel va amoteléoel uéBodo evpelag EQAOUOYNS YL T
Uelmom TV REOTOVE TARAYWYNS TOU aryeAAdLVOU YAATOS,
TOVAAYLOTOV 0TV TTEQLOYN dteEarywyns T €pgvvac.

H atEnon e etiola moaySuevng moodmrog Y-
TOC avd aryehdda ToEovoLdleL T peyYahiTEQO TTAEOVERTY-
ROt ®OL TTRETEL VO, ATOTEAECEL TNV TTOATY| ETAOYT TOV
RINVOTEOQWV. Melmom Tov ®6oTovg Tapaywyns xord 1%
UIoQEl va, emtevyBel pe Ty oiENON ™S ETMOLOG YOAAKTO-
TORAYWYNG Ratd 2,2%, omtd 6.442,5 kg o 6.586,2 kg , on-
hadn rord 143,7 kg uévo (mivaxrag 3). Tavtdyeova, to U-
YOS TOV ATTAULTOUUEVOL YLaL ETEVOVOT 0TafeQ0U nePaAai-
ov @Odavel ta 3.475 v, neltwuévo xatd 78% oe oxéon
ue v emEVOUON YL TV arratoiuevn atEnon Tov mooo-
otov Wromaaywyric Looteopdv vt 95% oe oxéon pe v
emévouam yua v adEnom tov peyéBoug g povadog (sl
varag 3). Avté 1o 0tafed ve@AAALO TROOQILETAL, OVOLOL-
otrd, yuo ™ Pehtimon tmwv ouvinrav drafimong tov Lo-
WV RO TN YEVETIRY TOUG Pehtimon (emhoyn row oryoQd. Yev-
VTV %o omépuatoc). BéPaia, n pelwon avt tov ®o-
oTovg apaywyng Ba otauatioet, dtav 1 L€ EToLaL Y-
Ahartomapaymyn vireppel ta 8.500-9.000 kg avd aryehdda,
obpgova pe Ta dedopéva g Tapovoug Herémg (endva
2). ‘Otav, Aotdv, n uéon yohartomoaymyn cvEn0et on-
HoVTLHd, 1 OTEATNYLXT LELMONG TOV ROGOTOVS TTOQOYMYNS
Ba meémer va aldEeL na va emuxevtomBel otovg dAhoug
TOQAYOVTES TTOV UELeTONRAV. AV TAVTOGS M) TOEYOVOO UE-
on yohortomapaywyn Tov 6.442,5 kg otig exTEOMES oG
™ uehég avEnbei ota 7.500 kg avd ayehdda, wdtt o
elvau olyovea eUrTO nATm 0Tt TLg MM VIRES ouvbhireg O
HOVAOES OWOTA 0QYAVOUEVES, B0 cUVOdEVTEL atd peimon
TOU #GOTOUG TTORAYWYNS TOU aryehadivoy ydAatog natd 6%
%o 0N on tov x€pdovug mg naw 30%, TEOOPEQoVTag On-
povtirnd teQLidoLa owrovouric evelEiog otovg mapa-
YOYOUC, GITOLES %Ol VAL ELVOLL OL EUTTOQLRES GUYHVOLES TTOV
Ba eupavIoTOUY 0TO UEMOV.

LYMIIEPAXMATA

Supmvo. pe To. artotehéopata e UEAETNS ovThe, fo-

feedstuff, to be made.

However, as a result of decades of protectionist policy,
livestock farmers are generally lacking the education and
business acumen to comprehend the value of these
principles. Specialized personnel (veterinarians, animal
scientists, agro-economists), regardless of their profes-
sional status (public servants, farmer association executives,
scientists, freelancers), have an important role to play in
the technology transfer and the implementation of
scientific results for the improvement of dairy farming in
Greece. d
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OAC HOYAGS YLaL T UELMOTN TOU RGOTOUE TTALOOYOYT|S TOU
ayehadvou ydhatog elvat N avEnon g yohoxtomoeo-
YOyig TV aryeAddmyv. Avtd umoet va emtitevyfel uéow mg
veveTwri|c Pehtioong tov Lhwv, ®a0dg val e naliteon
duageioon g extoogric (0pBohoyry datRowi, EmLTuyNG
Oy eloLom ™S avataRaymYg, *OAEC ouvOnreS oTtafhL-
ouo¥ row 0EUEYLOTOS, feltimon ™ vyelog tov Lowov xe-
paraiov).

H a6Enon ¢ yohartomapayoyic avd ayehdda zowm
OUVETOYOUEVT EVIOYVOT TNG OLRovouLric B€ong twv po-
VvAdwV Ba LITOEOVoAY VOL ETUTOEWOUV 0TI GUVEYELD. TO T)E-
SoUS EVAG TTEOYQAUUOTOS ETTEVIVOEMV OTOVS AAAOUG TT0L-
QAYOVTES UELMONE TOV RGGTOVE TTOQAYWYNE TTOU UeleTiON-
®av (aEnom Tov pey€Boug Tmv HovAadmv %ot TOV TOCO0TOT
WromaaymyNs Twv Lwoteogdv).

H yevwnj, Spme, EMepn amd Toug ®TvoTeoQous Tg
ATTAULTOVUEVNG EXTTALIOEVONG, AAAG RO TNG ETTLYELONUOTLRIG
VOOTQOTIOS VOTEQQ aTtd OERAETIES EPAQUOYTS TQOOTOL-
TEVTING AYQOTIXT|S TTOALTLXY|C, WITOQOTVY VAL TTQORAAEGOUV
SUOROAIES TNV RATOVONOT ROL THY EPOUQUOYY QUTEV TWV
Baowmdv ayadv. To eLOREVUEVO ETUOTHUOVILLG TQOOMITL-
%6 (wmviaTeol, LmoTEYVES, YEMQYO-OLLOVOUOLDYOL), AVE-
Edomra amd mv G Td Tou (0TELEYN REATLRMV VITNEE-
OLAV RO POQEMV TTAQOLYMYDV, TIOVETLOTNAROL, LOLDTES),
raheltan vo duadpapatioet ToA) onuavtnd o6ho ot pe-
TAPOQA ROl EQAQUOYY TWV ETUOTHUOVIXDV ATOTELEOUA-
TOV YL TV OLROVOULRY avaEOULON TS YOAOXTOTTOQOY M-
vov Bootpogiag om oo pag.
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