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1. HISTORY AND OBJECTIVES OF THE DOCTORAL DISSERTATION

1.1. History of the research

| have chosen my research theme in 2008, when & Btarted to deal with logistics,
studying the logistics processes of dairy farmsth&t choice of my research topic, |
strived to fit it into the program of the Docto&thool of Animal Husbandry; however,
| wished to analyze the material flow processeseurad new approach. | wanted to
elaborate methods by which the competitivenessaofydarms can be improved and

farming will be more efficient.
1.2. Introduction and objectives

Material flow processes of animal husbandry coutgita compound system which
involves the procurement, stocking and marketisggas well. Material flow processes
are closely linked with resource management, ojeraind demand management. The
optimal production and logistics strategy can dodydetermined in the light of these
circumstances. These processes are much more commaimal husbandry than in a
conventional enterprise, since biological laws malsb be considered at the timing of

processes.

The share of agricultural enterprises from GDP heua 4%. Within this share, the

bovine sector gives one-fourth of the GDP in anitmasbandry, so it is of the third

largest volume animal enterprise. Based on thebdataof Central Statistical Office

(CS0), the bovine herd decreased by 200 thousaaishéhe cows by 100 thousand in
the last 10 years. The fact has serious influencihis that the keepers could not realize
the costs of keeping in their selling prices. Thenber of bovine farms has also
decreased to one-third within the last seven yearsording to the CSO’s Farm

Structure Survey of 2007. Since such a drasticedser was not followed by the bovine
herd's decrease, it suggests that a concentraBsnhappened among the farms, i.e.
there are fewer farms but bigger herds are beipg) IBased on the statements of Dairy
Board and Interbranch Organization, in 2010 Hungaoyld fulfill the milk quota at

80% level, which is a continuous 10% decrease @ldéist 3-4 years. This fact also



confirms that bovine sector is in a long-term erisis profitability has been failing in
past years. Farms must try to make their farmingféisient as possible with every
available tool so to avoid the dispose of herd #Hrelclosure. The system approach

application of logistics can be such an instrumenihe processes of animal husbandry.

The latest definitions and interpretations for &iigis manage the whole inventory of a

objective of the integrated corporate system i® dlgs, which means the system
approach analysis of the processes at an aninmal #animal husbandry and the dairy
sector is in a long term crisis, so for the improeat of efficiency the optimization of
both external and internal processes is neededs, Tlset out as general objectiveof
my dissertation to give efficient tools for decisimakers that consider the
characteristics of animal husbandry to establighaditable dairy farming by applying

the present methods of mathematics and operatsesirch.
To achieve the desired general objective | definaticoncrete objectives:

1. | shall systemize the material flow processes, eand supply chain of dairy

farms, which makes possible to explore the logistidations and costs.

2. Based on the data of the examined dairy farms @ Nbrthern Great Plain
Region | shall determine the rate of logistics sdstthe direct costs and total

costs.

3. | shall analyze the profitability and efficiency thle examined dairy farms in the
Northern Great Plain Region by the farms’ productamd accounting data. |
will examine if there is a difference among thenfarby their legal status and
classify them by cluster analysis. | shall compidwe profitability of clusters
and their efficiency by DEA analysis. After creafithe deterministic version |
will determine those factors that decrease efficyeon dairy farms by treating

some input and output factors as probability vaesb

4. | shall elaborate a technology planning system hiclwvthe whole material flow
and value chain of a sample dairy farm can be neadélwill set up the model

in a way to provide an economically and profesdignaore sound decision-
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making to make widespread sensitivity analysis bgdifying the main
parameters that has an effect on the system.

5. Stochastic elements of technology and economicremvient can significantly
influence the future effect of the decisions. Tieishnology planning system for
dairy farms makes possible to analyze risk by stettb simulation if some
elements are treated as probability variables.lllamalyze the most important
risk factors’ effect on the results and costs al we



2. M ATERIAL AND METHODS OF THE RESEARCH

Research materials (inputs), data preparation psese the applied analysis and
modeling methods and the research results are stipauan Figure 1.

| used the sample farm databaseRs&search Institute of Agricultural Economics

(Hungarian abbreviation: AKI) for the regional aysds of Northern Great Plain
Region. The Farm Accountancy Data Network (FADN) is the representative
information system of the European Union that eai@s the assets and liabilities,

financial position of farms.

In my research | used the sample farms’ data inNbghern Great Plain Region for
year 2010.

In the FADN there are 32 sample farms in the Naortiereat Plain Region. Among the
farms there are 22 individual and 10 corporate arfiotal dairy herd of the individuals
is 1187 cows; the average farm size is 12 cows.cbngorate farms’ total herd is 3716
heads; the average for one farm is 371 dairy céftie total herd of the examined 32
farms is 4903 cows which is 6.22% of the populationthe Northern Great Plain
Region. The produced milk yield was more than 3bdkisand tons in 2010.

FADN data was used for cluster analysis and fordéterministic and stochastic DEA
models. Statistical calculations were executed B\sS statistical program package.

Stochastic DEA was made by Visual Basic application
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Figure 1. Input data, applied analysis methods andesults of the research

Source: own composition

A further database was created dwn data collectionof 16 dairy farms’ production
and accounting data located in the Northern Gréaih RRegion. Data collection was
finished in June 2011, because financial statematsit the previous year must be

presented by May. Farms differ in their legal staherd sized and technology as well.

The chosen farms represent the total dairy hetdarNorthern Great Plain Region. The
rate of selection is more than 7% in each herdgoaye— especially in the herd of 100-

200, 200-300 and above 300 — the composition i©osliithe same with the regional



data. In the category of less than 100 cows ther@ greater difference, because the
number of individual farms of having less than 8Ws and the number of cows is quite
high. However, on the whole it hardly exceeds 10Rthe total herd, so it doesn'’t

distort the results significantly.

The collected turnover and cost data made possiblsompare the profitability and

efficiency of the farms. The examined year was 2010

Beyond the conventional costs | introduced the ocbsbgistics. | classified to this the
cost of external services, machinery costs, farmnt@aance costs and the farm
overheads. This made possible to determine theofdtagistics costs to the direct and

total cost.

The supports and aids for dairy farms were coltecbkeom the publications of

Agricultural and Rural Development Agency.

For the elaboration of the technological planniygtesm | used the technology of a
dairy farm keeping 1050 cows in the Northern GRiatn Region. The basic production
and technological data were given by this farm's&blase of 2010 and the missing and
incorrect data were collected from literature oneated by the parameters of other
examined farms. For the risk analysis of the tetdgyplanning system | used Crystal

Ball program package.



3. MAIN FINDINGS OF THE RESEARCH

In the first part of my dissertation | clusterec ttample farms of AKI, and then |
analyzed the profitability of the farms by clustarsd legal status as well. | examined
the total cost structure, turnovers and incomeé6otldiry farms from my own database
and compared it to the results of AKI sample farrhsnade similar analyses to

determine the rate of logistics costs to total dinelct costs.

Detailed analysis of AKI sample farms was neededtBA efficiency analysis models,
because in the model specific production data aeded. After that | elaborated a
technology planning system that provides an ecocallyi and professionally more

sound decision-making to make widespread sengit@rialysis by considering risks.

3.1. Results of production value, cost and profitabilityon dairy farms

in the Northern Great Plain Region

In the research | wanted to make statements féerdit farm sizes, so | clustered 32
sample dairy farms in the Northern Great Plain Begrom FADN database. The
groups were made in a way to be statistically dciffié in their main characteristics.
Analyses were made by hierarchical average linkaigg non-hierarchical k-means
method as well. Farms were classified by 11 charstics: arable land (ha), turnover
from milk, subsidy, turnover from sold animals, to$ on-farm and bought-in feeds,
average milk production and personal income. Thaltevas the same by both method,

3 groups were established by 11 characteristidsstaificantly differ. The clusters:

— smaller farms, mainly family farms with lower pradion level (average herd:
52 cows),
- large farms with medium production level (averagedh276 cows),
— industrial large farms with high production leval/érage herd: 521 cows).
Mean values of clusters are shown in Table 1. Coress of the results was checked by
variance analysis. Based on variance analysisatedtthat there is a significant

difference among clusters.



Table 1. Means of clusters by characteristics

. . Cluster

Characteristic 1 2 3

Arable land (ha) 68,30 031,20 190442
Average number of cows 52 276 521
Milk turnover (thousand HUF) 22 342 142 043 304 921
Turnover of sold animals (thousand HUF) 4 477 27 641 40 689
Subsidy (thousand HUF) 2418 24 935 40 564
On-farm grain feed cost (thousand HUF) 3 340 5 869 17 392
On-farm fodder cost (thousand HUF) 3327 30 345 31 568
Bought-in grain feed cost (thousand HUF) 1225 3316 17 531
Bought-in fodder cost (thousand HUF) 1096 3 269 19120
Milk production (kg/cow) 4927 6 625 7902
Personal income (thousand HUF) 1967 41 331 87 508

Source: own calculation by AKI database

Sample farms of Research Institute of Agricultugglonomics (AKI) are weighted,
which means the number of farms that a sample fapresents in the similar group of
the basic population. Thus, the result is not tgpfor the farms in the sample survey,
but for the population that they represent. Needath for weighting emerges from
Central Statistical Office. By using weights | cduhake statements about production
value, cost and income for 1571 farms based onaB@pke farms. According to the
Farm Structure Survey of Central Statistical Offi€&S0O) in 2007 there were 3349
dairy farms in the Northern Great Plain Regiontts® sample represents 46.9% of all
farms. In the Farm Accountancy Data Network theee22 individual and 10 corporate
dairy farms in the Northern Great Plain Region whiepresent 1518 individual and 53
corporate farms. In the sample the rate of corpofatms is 3.5% compared to
individual ones, while it is 4% on the whole acdogdto CSO. By analyzing the
structure of turnovers of the sample farms in tloetiern Great Plain region, it can be
stated that 72.3% of the production value comes froilk sale, 12.5% from the sold
animals, the rate of other revenue (mainly subs)dis 10.6% and the rate of

agricultural services is 4.6%.

The average production value on the individual faramd in Cluster 1 was 547
thousand HUF, while the weighted average on théatis in the own database was
much higher (794 thousand HUF/cow). At the corpoifarms the average value was

785 thousand HUF, which is not much lower than ba farms from own data
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collection. If the specific values of the productivalue’s elements are analyzed by
legal status it can be stated that there is afszgnt difference in the revenues of milk,

other products and other revenues (Figure 2.). idwenue per cow is with 165

thousand HUF higher at the corporate farms whicly arégse from the fact that these
farms can produce higher yields (7635 kg milk/can)l sell it at a higher price (73.96
HUF/kg) than the individual farms (72.16 HUF/kg).

Individual farms usually do not provide agricultusarvices and corporate farms could
calculate with more other revenue (mainly diredbssdies) (80 thousand HUF/cow)
than the individual ones (60 thousand HUF/cow). Amthe clusters, Cluster 3 reached
the highest production value (804 thousand HUF/¢cewvhjch is followed by Cluster 2
(709 thousand HUF/cow) and Cluster 1 at last (u$sand HUF/cow). At the sale of
milk Cluster 3 has the highest value again, bubhatsale of animals and other revenues
Cluster 2 has higher specific turnover values. Mealnes of own data collection are
the same with AKI corporate sample farms in an oofienagnitude, however, there is a
bigger difference at the other revenues: dairy faohthe own database could realize

with 65 thousand HUF higher other turnover.
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i Turnover from agricultural service 4 Other furnover
b A

Figure 2. Elements of production value in the Nortlkern Great Plain Region in 2010
Source: own calculation by AKI and own database
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In the cost structure of dairy farms in the nonth&@reat Plain Region, the rate of
material costs on the individual farms is 15% hrgiiian on the corporate farms (65%)
(Figure 3.). The rate of material costs in Clusteand on the farms of own data
collection are around 80%. The maintenance cokiwer on the individual farms, at

Cluster 1 and own collected farms (4-5%), whichlmost half of the cost on corporate
farms (at Cluster 2 and 3 it is about 8-9%).

The structural difference of labor costs is algm#icant among the examined groups.
Individual farms spend 12% of their direct costlaimor, while the corporate farms pay
almost twice more (22%). This difference may afreen the fact that on the individual
farms the farmers account for less personal incamehey benefit from the profit left
at the end of the year. The direct depreciatioh-%%6 on average on the farms of the
region, while on the farms of own database this imhigher (8%).
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Figure 3. Structure of direct costs on the farms irthe Northern Great Plain Region

in 2010

Source: own calculation by AKI and own database
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The specific material cost is 338 thousand HUFtenindividual farms and in Cluster
1, which is with 142 thousand HUF lower than on tleporate farms (480 thousand
HUF/cow) (Figure 4.) and it is even higher on tharfs of own database (498 thousand
HUF/cow). The specific maintenance cost is 18 thodsHUF/cow on the private farms
and Cluster 1, but it is more than three times éigit corporate farms, Cluster 2 and 3
(61-62 thousand HUF/cow). There is also a largdefice at labor costs, since
individual farms calculate with 51 thousand HUF/cemd corporate farms with 164
thousand HUF. Farms in the primary database coitht2% thousand HUF labor costs
in 2010. Corporate farms had twice more depreaatdd thousand HUF/cow) than the
individual ones (17 thousand HUF/cow). The valu¢haf cost element is the highest on
the farms of own database (50 thousand HUF/cow).
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Figure 4. Specific direct costs by cost elements d¢ime dairy farms in the Northern
Great Plain Region in 2010
Source: own calculation by AKI and own database

| made a complex cost structure analysis on the-anllected 16 farms: 61% of the
total cost is material cost, 10.7% is labor cosprdciation and machinery cost is 6%
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and the rate of external service is 1%. Within makeosts, feed cost is significant,
about 50-60% of the total cost which was also pdovg POGANY et al. (2011). The
rate of maintenance cost and other direct cost.™63(which also involves the
veterinary services), the rate of farm and cormmterheads is about 9% altogether.

The average production cost was 812 thousand HUFft@010.

From the total cost 498 thousand HUF is the costatierials, 430 thousand HUF is the
feed cost from it (Figure 5.). The average labat e® 86 thousand HUF/cow. The farm

and corporate overheads are 75 thousand HUF diiergeDepreciation is about 50

thousand, machinery cost is 41 thousand HUF/cow. dAfe calculate 8 thousand

HUF/cow for foreign services. The other direct castl maintenance cost is about 25
thousand HUF each.

Material cost
408 012

Machinery costs Maintenance costs
7973 41 364 24744

Figure 5. Specific costs in the average of 16 daifgrms from own database in 2010
(HUF/cow)
Source: own calculation by own database

Analyzing the logistics cost | found that the indival farms spend 7.77% (34 thousand
HUF/cow), the corporate farms 8.81% (65 thousandrigbw) of their direct costs for
logistics activities (Figure 6. and 7.). The highlegjistics costs were measured on the
farms in Cluster 3 (69.3 thousand HUF/cow). Theelesf logistics costs in rate and
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value is the same in Cluster 1 and the individaai&, while the average rate at the
corporate farms (8.81%) is between the clusterad23 The rate of logistics costs on
the farms in the own database (8.79%) is higher #tdhe AKI farms (8.45%). In value
it means that the specific logistics cost was 48diisand HUF on the AKI sample
farms, while on the farms in the primary databasevas higher (52.5 thousand
HUF/cow) in 2010 and the rate was 6.35% to thel tptaduction cost. When
calculating cost prices we can count with 7-10 HIts#¥/ logistics cost from the cost

price of milk.
g ™
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Figure 6. Rate of logistics costs to direct costsalairy farms in the Northern
Great Plain Region in 2010
Source: own calculation by AKI and own database
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Figure 7. Specific logistics costs on dairy farmsiithe Northern Great Plain Region

in 2010
Source: own calculation by AKI and own database

For the analysis of average gross profit | compdheddata of farms from different
databases (Figure 8.). It is found that the averagss profit of the individual sample
farms is 123.5 thousand HUF/cow, but it is only 243housand HUF/cow at the
corporate farms. The smaller farms (Cluster 1) afgefvith lower cost level; their
revenues are also much lower than on the largersfgd€Cluster 2. and 3.). However, the
gross profit of smaller farms is still higher (1#busand HUF/cow) compared to the
other groups. The state of the farms in Clustes Z$s favorable, since the average
gross profit was 48 thousand HUF in 2010, but #ven§ in Cluster 3 (with the highest
production value) realized the least gross praf& thousand HUF/cow). The highest
gross profit was measured on the dairy farms of alatabase (149.8 thousand
HUF/cow).

16



140 |

120 -

100

8o 4957 149.7

thousand HUF/cow

40

20

o
7
el
e
»I-
”
-~
7
“
A
i
Gl
P
P
o2
B
- /‘
&
&
A
e
-Ij
!
1
A
e

Individual Corporate Clusterl Cluster2 Cluster3  Mean of Own Own Mean of

farms farms AKlfarms database- database- owndata

individual corporate collection

LS =
Figure 8. Specific gross profit by different databaes on dairy farms in the

Northern Great Plain Region in 2010
Source: own calculation by AKI and own database

3.2. Efficiency analysis of dairy farms by DEA method

3.2.1. Efficiency analysis of dairy farms in Northern Grea Plain Region by

deterministic DEA model

The aim of the analysis is to examine the farmétciehcy, to explore the critical
factors in cases of non-efficient farms and to eiee the direction of further analyses.
| analyzed the efficiency of 32 dairy sample faimghe Northern Great Plain Region in
the deterministic version of DEA. The basic dataswllected from the Farm
Accountancy Data Network of AKI and the milk quplgarameters were gathered from
Animal Husbandry Performance Analyzer Ltd. For ¢tiadculations the examined year
was 2010.

In the efficiency model arable land (ha/cow), hsizk, on-farm and bought-in grain
feed and fodder costs (thousand HUF/cow), labot @hsusand HUF/cow) and direct
costs were taken into account as input factorsk ldibduction for 305 days, average
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milk fat and protein from milk quality parameteasd turnover both with and without
subsidies were set into the model as outputs.

After solving the model it can be stated that cdesng the given input and output
constraints 20 farms (63%) from the examined 32aipan an efficient way, the others
(12 farms, 37%) does not (i.e. DEA efficiency vaisi¢ess than 1). Among the efficient
farms there are 3 corporate and 17 individual famisle among the non-efficient ones
there are 5 individual and 7 corporate farms, smitng to the examinations 30% of
the corporate farms and 77% of the individual farmgrk in an efficient way.

Consequently, it can be stated that medium ane Isicged individual dairy farms work
more efficiently in the Northern Great Plain Regtban the industrial large corporate

farms.

The model analysis shows that those farms areieiticwhich direct costs (409
thousand HUF/cow on efficient and 620 thousand HOW&/on non-efficient farms) are
much more lower compared to their turnover (54utfamd HUF/cow without subsidy,
667 thousand HUF/cow with subsidy) and produced fagk per cow (5365 kg/cow)
but with better quality parameters. In cases of effecient farms the feed cost was
lower (151 thousand HUF/cow) than on the non-edfiti ones (193 thousand
HUF/cow).

3.2.1. Efficiency analysis of dairy farms in Northern Grea Plain Region by

stochastic DEA model

At the evaluation of the results for stochastic DEWdel therate of efficiency (%)

was an index that | applied. We can calculate th@ number of simulation runs that
were 100% efficient is divided by the total numbbésimulation runs. The number of
simulation tests was 5000. This large number wasfigd in order that the simulated
values for variables shall cover the range of olzdémn in the given parameter intervals
based on the distributions, because this way thdteerepresent better all situations for

the future.

After running the stochastic model, it is found ttHa farms are efficient with
considering the risks, which is half of the redolt deterministic DEA. The rate of
18



efficiency is better on those 11 farms that wefeieht according to the deterministic
version, but the rate of efficiency is above 50%ase of only 3 dairy farms. This rate
fluctuates around 10-50% on all other farms, whiatlicates that if the conditions
change a bit to a less favorable way, these fariths:@t meet the criteria of the farms

with good practice in the region.

According to the deterministic DEA there were 2(icednt farms. After 5000
simulation runs, in the most favorable cases, tiraber of efficient farms was 22 and
the minimum value was 7. The distribution is presdnio be close to symmetric,
because mean and median are close to each otlexery category. Median in the
efficient category is 13 farms, which means thab®&b of the cases (in 2500 cases) 13
farms were efficient from 32. This is better théwe fpresented 9 farms at the rate of

efficiency, but the constraints are much more sadidvell.

| decreased the efficiency values by 0.1 and caledlthe cumulated statistical indices
to the given categories. The value of DEA efficiesbiows the extent of interventions
to be made for the best practice. The lower thieieffcy value, the more drastic action
IS to be made. In case of deterministic DEA all f82ms show values above 0.5,
moreover, 24 farms — % of dairy farms — have edficy above 0.8. If the results of
stochastic DEA is analyzed we can see that theanedilue of category for >0.5 is 24,

which means that for these 24 farms the chancewahy efficiency above 0.5 is 50%.

The median of category above 0.8 is 15, so we gpra efficiency above 0.8 at less
than half of the number of farms in 2500 runs.

These results are in full compatibility with thensequences drawn at the rate of
efficiency, so it can be stated that at presenttrobshe dairy farms (62.5%) in the
Northern Great Plain Region have good practice raatg to the deterministic version
of DEA analysis. However, if the risks of inputsdaoutputs are also considered, it is
found that even most of the farms with 100% efficig can correct a small split of the

present balance with difficulties.

As the next step, the influence of input and outfadtors was analyzed on the
efficiency. The partial regression coefficients time regression analysis show the

absolute effect of the influencing factors. The sugament unit and the order of
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magnitude for input and output factors in this DEWdel are significantly differ, so it
is practical to apply the standardized regressiaefficient, the [-coefficient
(EZEKIEL-FOX, 1970) in the comparison.

Based on beta-weights, the milk fat has the greafect on DEA efficiency. This
factor was the most important at 2/3 of the farscording to the ranks, milk
production is on the second place, direct coshesthird and turnover is the last one.
Analyzing the average beta values we can see thahe second and third place the
milk production and direct costs change places,ciwviimplies that direct cost has
smaller influence, but on those farms where itsificance is higher, its effect is

stronger on DEA efficiency.

3.3. Risk results of the technology planning system fadairy farms

For the technology planning system | created arsalie chart in which | drafted the
material flow processes and value chain of dainm&(Figure 9.). On the top of the
chart the prices of inputs and outputs are showihé technology planning system the
physical and value flow processes are presentadconnected way. Any physical flow
process can be evaluated in the value chain andhtukfication of the value chain’s
input data immediately appears in the cost andm@wealculations and through this in

the profitability indices.

The most important objective of my research is bested on the flowchart (Figure 9.) |
established a dairy decision-support technologwplay system, by which the whole
material flow and value chain of a sample dairyfaian be modeled. | set up the model
in a way to provide an economically and profesdigmaore sound decision-making to
make widespread sensitivity analysis by modifyihg tmain parameters that has an
effect on the system. | validated the risk inpaistputs and technological factors in a
way that | modeled a farm with 1050 cows and | cared the results to the values of
the AKI database. This model can be successfulbg der modeling dairy farms from
100 to 1500 cows.
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Figure 9. Material flow processes and value chainfalairy farms
Source: own composition

By applying simulation methods we can quantify éneor, the risk; we can determine
the probability of fulfilling the economic requiremts in case of a dairy farm. |
validated the risk inputs, outputs and technolddigetors. The number of simulation
was 10.000 and according to this the average incoae 21.1 thousand HUF/cow,
which is almost the same with median (21 thousabé&)}iso in 50 percent of the cases
we can reach higher income than 21 thousand HUF/@tw probability of reaching

zero income is almost 70%. Considering the totat,cthe mean and the median
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coincides again (860 thousand HUF/cow), the ranigdigiribution is very wide, it
fluctuates between 768 and 957 thousand HUF/cow.fllistuation is higher in case of
the turnover (728-1052 thousand HUF/cow), the me&380 thousand HUF/cow.

Examining the influencing factors of the resultiahles, it can be stated that thet
income s affected by the yields of the diary farm, atteat the feed cost (the highest is
the basic grain feed, lucerne senage and the ¢osillo feed). Among the biological
factors, generation of calves is the most importBasic grain feed, lucerne senage and
the cost of milk feed among feeds and generatiocabfes and service period among
biological factors have the highest influence oa tthftal cost Among theyields, the
milk production’s effect on turnover is of greagysificance. Among biological factors,
generation of calves is the most important, butsérwice period, calves and cow death

are also significant.

The technological planning module makes possibleestablish a farm-specific
planning, and exploring and quantifying the risktéas makes the decision-support

more efficient and sound.
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4.

NEW RESULTS OF THE DISSERTATION

Based on the analysis of the value and supply abfaiine material flow processes |
explored the logistics relations and costs on diirgns. Based on my calculations
the rate of logistics cost compared to direct cist8.45% on the FADN sample
farms in the Northern Great Plain Region in 2010e Trate is similar at the
individual (7.7%) and corporate farms (8.8%), butvalue the individual farms
realize 34 thousand HUF and the corporate farm®stitwice more (65 thousand
HUF/cow). The highest logistics costs were measorethe industrial large farms
in rate (9.11%) and value as well (69.3 thousand-kdbw). The level of logistics
cost was 33 thousand HUF/cow on the smaller faritis wer production level,

and 49 thousand HUF/cow on larger farms.

The rate of logistics costs to the total cost we8b% in 2010 on the farms of
primary database (16 farms in the Northern GreainPRegion). The rate of
logistics cost to the direct cost is 8.09%, whishlower than on FADN farms
(8.45%).

Based on the deterministic DEA efficiency analyswoved that almost 2/3 of the
examined dairy farms have “good practice”. | fouhdt those farms were efficient
which direct costs were much more lower comparetthéa turnover and produced

less milk per cow, but with better quality paramgte

If risk is also considered, after 5000 simulatiamg the rate of farms with good
practice reduces below 1/3, which implies that elali of the efficient farms are
quite sensitive to the unfavorable change of camubt Based on 3-weights, milk fat
Is the most important factor among the risk facgtavkich is followed by milk

production, direct cost and turnover.

In my research | elaborated a decision-suppori@olgy-planning system for dairy
farms that follows the whole material flow and \alchain, in which the physical
and value flow processes appear in a related way.physical flow process can be
evaluated in the value chain and the modificatibrthe value chain’s input data
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immediately appears in the cost and revenue caicotaand through this in the
profitability indices.

. | complemented the technology planning system waititochastic module which is
suitable for measuring risk. Examining the influeigcfactors of the result variables
in the modeled sample farm, | stated that the maime is affected by the yields of
the diary farm, after that the feed cost (the heghe the basic grain feed, lucerne
senage and the cost of milk feed). Among the biollgfactors, generation of
calves is the most important. | found that basairgfeed, lucerne senage and the
cost of milk feed among feeds and generation ofesahnd service period among
biological factors have the highest influence aatibtal cost.
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5. PRACTICAL USE OF THE RESULTS

Within animal husbandry cattle farming is of gresgnificance. Past years the
profitability and competitiveness of the Hungarl@vine sector has been declining, so
it is of high priority to ensure tools for decistomakers that makes farming more
efficient. The objective of my research work wasiplore the supply and value chain
of dairy farms, to present the significance andt aafslogistics processes and to

elaborate a decision-support system.
To achieve the objectives of my research work:

« | systemized the material flow processes, supply @ue chain of dairy farms,
explored the logistics relations and their costscdkding to my calculations the rate
of logistics cost compared to direct costs is 8.44%he AKI sample farms in the
Northern Great Plain Region in 2010 and the ratlgistics costs to the total cost
was 6.35% on the farms of primary database (16damthe Northern Great Plain
Region). The rate of logistics cost to the direxstds 8.09% on the farms of own
database, which is lower than on the AKI samplma(8.45%). Logistics cost were
not defined on dairy farms, so this information da@ used in the course of

planning.

* By using DEA efficiency analysis models, those dagtcan be determined on dairy
farms that decrease efficiency, and these riskofactan be quantified in dairy

enterprise.

* The elaborated technology planning system has neleehents compared to other
decision-support systems on the market, whichitsise for soundly preparing and
supporting decisions and analyzing the risk ofydéarms. The system can be used
in an efficient way to model dairy farms with heirdm 100 to 1500 cows, to

determine risk factors and to even provide contrgltasks.
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