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1. PRELIMINARIES AND OBJECTIVES OF THE RESEARCH,
INTRODUCTION OF THE RESEARCH HYPOTHESIS

The sheep industry has undergone a significantsfiramation since the change of
regime. While the number of sheep was 3.2 milliorl982, and 2.2 million in 1988,
today this figure barely exceeds one million. Cdaesng the decline in profits and the
market conditions of the industry, as well as tbetimuous tightening of animal health
regulations relating to live animal transports,stmumber is expected to decrease
further. There is open market production, as bneedee forced to sell off practically all
their produced, due to their vulnerable econontigasion. Of course, the weak position
of producers is exploited by some traders and iteper The domestic slaughtering
capacity is extremely small compared to the amaidintroduction, which makes the
situation of the industry even worse. This may e reason why the domestic mutton
demand is satisfied partly from imports. Profit gexted through the product chain is
mainly produced by trade and processing, while lgntaluction and fattening produce

losses.

According to decision makers in the industry, thason for the present circumstances
is the lack of a processing industry. Thus, in mgsts, | investigate how and under
what conditions a vertical integration would operbecause, in the case of a vertical
integration, the ratio of profit generated througa product chain could be spread more
proportionally among certain participants of thedarct chain. The major objectives of

my dissertation were determined regarding this ghaand the present situation of the
industry. Through my dissertation, | wish to dratteation to the significance of the

industry and the industry’s potential to recover.

On the basis of the above mentioned discussiorgeheral objectivesof my research

are the following:

e To determine the economic and technological factoruencing the
profitability of the mutton product chain and, dmstbasis, to judge and describe

the process of value generation.

e To quantify the value added generated in the ograroduct chain in the case
of breeding and fattening meat-type lambs and sitertype lambs.



In harmony with the research objectives, foasearch hypothesewere defined:

The profitability of the mutton product chain vettm basically depends on

the breed used in the verticum.

Under domestic economic and market conditionsptduction parameters
of the Hungarian merino should be improved for effee and profitable

lamb production.

The value added generating through the sheep pradhazsn is basically

influenced by the efficiency indicators of the papgants of certain phases.

Under present economic conditions, the industrynag viable without

subsidies.

In order to reach the research objectives, theviefig tasks were set:

To carry out the data collection and analysis reamgsfor constructing a
simulation model of the lamb product chain. To d¢ord the simulation
model of lamb production and accomplish the vaiaaof the sub-modules.
After these steps have been completed, a profedsmraluation of the

obtained results.
Cost-benefit analysis of certain phases of the yrbdhain.

Professional assessment of production structudesigieg to the best values
of the simulation and an examination of their pcadtimplementation.

Further professional appraisal and analysis otHusen farm size.

Economic analysis of the operation and viabilitytied foreseen integration,
constructed by combining the sub-modules of the ehad the case of

producing meat-type and extensive-type lambs.

Sensitivity analysis of the sub-modules of the prictchain and the product

chain model constructed by the combination of swithntes.

To identify factors effecting and influencing valadded and to provide a

mathematical description of the connections betwieem.



2. DATA BASE AND UTILISED METHODS

2.1. Specifying the Research and Introducing the Exnined Enterprises

The research may be considered unique regardingeitgraphical extension. Farm-
level data necessary for the technology of lamlaypcton were collected from a sheep
farm of influential significance in the North Gretain Region. Only a few complex
fattening farms operate in Hungary, where not ardifection of export lambs takes
place but substantive fattening, as well. Therefoimllected data from a farm in the
South Great Plain Region for my examinations. le ftaughterhouses in the Great
Plain, slaughter lambs are not processed in angiderable volume, nor is there any
secondary processing either. Thus, | collected dataone of the determining
slaughterhouses of the South Transdanubia Regibeyesthe main profile is lamb
slaughtering, processing and production.

In addition to primary data collection, | also eafled secondary data in preparing my
dissertation. During secondary data collection,rédevant literature was reviewed and
the available official statistical databases wedikzad. In the literature review chapters,
the international databases of EUROSTAT, FAO and A¥&R| were used. Regarding
national databases, those of the Sheep Productcilailve Hungarian Sheep and Goat
Breeding Association, the Hungarian Central Siaakt Office (HCSO) and the
Research Institute of Agricultural Economics helpeg work. During primary data
collection, farm-level data of enterprises mentrmeeviously were processed. The
lack of representative databases on fattening kaogistering, excepting farm-level data
of lamb production, made the national comparisdficdit. The test farm databases of
the Research Institute of Agricultural Economicsdmahe analysis of cost and profit

conditions of lamb production and the implementatid comparisons possible.

In harmony with my objectives, | relied mainly dmetdatabases of enterprises listed
above while constructing the model. When testirgyrtiodel, even national data were
used, as my results are proper - even under nationditions - in this way.

The subject deals with animal breeding and the @minand management issues of the
sheep industry, as determined by my scientifiadfiéh a narrower sense, | determine
how the lamb product chain would operate, if itstadl in Hungary.

Regarding the extension of the research over iinmas to be divided into several parts.
The preliminaries of my research work date back@06, when | started to study the
economic and management issues of the sheep indaogbreparation for a scientific
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conference for students. Determination of the samipthe dissertation and its actual
construction occurred between 2008 and 2011. Duhiggtime, the relevant literature
was reviewed, data collection and processing wene dthe model was constructed and
modeling was evaluated. The constant data useaglunodeling related to the year
2010, while during the simulation of the model &mtjusting the changing data, | took
the period between 1996 and 2010 for feed pricesthe period between 2000 and

2010 for lamb prices into consideration.

2.2. Introducing the Structure and Operation of theSimulation Model

For describing the connections among the parti¢gpah the mutton product chain, a
symbolic model was constructed, which expresses inh@ortant components and
characteristics of reality using mathematical asgidal symbols. Regarding its solving
method, my model is analytical, as it contains prtihn and cost functions.

During modeling, the random effect of input datareveegarded in a way that the
probability distribution of parameters and coetfitis were known, thus the expected
distribution of optimal solutions might be quardgdi through which my model is
considered to be stochastic. All in all, the modeh dynamic-stochastic system, as in
lamb sub-modules, it describes the stock changettadrowth of lamb according to
the features of sheep breeding. The dynamic stbekge of age groups of lambs is
present in a monthly division in the model. In tase of every sub-module, the revenue
- as well as the value of inputs - was determirredhfnatural data. This, on the one
hand, helped in reflecting the effect of prices gigdds on profit and, on the other hand,
the effect of yield and changing inputs determibgdyield on profit and costs. Fixed
costs in the examined farm sizes change relatimgetiormance depending on capacity
utilization. Furthermore, the logical functions neadhanging certain costs step-like,
depending on the capacity utilization possible. Wite help of the simulation and
function matching, the product chain model mightdeeluced even in a mathematical
way. The simulation of the constructed model wasi@a out by Mont Carlo method.
The essence of the Monte Carlo method, being onehef available simulation
techniques, is that values are selected randomih@masis of probability distribution
matched to given uncertain factors, which are usdbe experiments of the simulation
test (RUSSEL — TAYLOR, 1998). In order to describe product chain in a more
precise way, altogether 250 000 simulations werg which made function matching

possible as well.



One of the most relevant elements of simulatiotiésconstruction of the deterministic
model, which itself serves as the basis for theuktion. Accordingly, the simulation
model of the lamb product chain was constructed|usdrated in Figure 1.

The model describing the product chain constitatelynamic system. The constructed
lamb product chain consists of logical processekling on each other and the results
of the independent runs of sub-modules may be dereil to be optimal, because one
of the steps of the simulation was to optimize féwen size relating to the selected
decision variablés The logical structure of the product chain moielllustrated in

Figure 1.

Modules Describing Lamb Product Chain

Figure 1: The Structure of the Product Chain Model
Source: Own construction

The particular phases of the product chain duriregdonstruction of the model were
developed starting from the capacity of the proogsérm, setting the objective that
the utilization of slaughterhouse capacity shoutdlotv the mid-year capacity
utilization of the examined slaughterhouse. In mahihg the model, frequency figures
gained during simulation and the statistical dagéoging to them had emphasized
roles and these were then compared to data initdmature. This was the second

controlling point. Matching response surface fumetio the gained results was the third

! Decision variables were the followings: 1. Farriee saccording to ewe number 2. Because of
frequent lambing, lambing concentrated on thredoger thus the inner ratio of three lambing within
year was the second decision variable.



controlling point of the model - and even the dgdimm of the model - with the help of

a function.

Selection of the parameters in the response suftex@ion was made on the basis of

sensitivity analysis.

2.3. Methods of Data Processing, Modeling and Anadis

During the construction of the model, in order tteimine the used variables and
constant parameters, different statistical methodse utilized (descriptive statistical
methods, analyzing time series) and the availablaldises were processed by these
methods. The most proper dispersions were matcbetime series databases by
computer software (Crystall Ball 11.2.). FollowiROPP’s suggestion, in addition to
data collection and their processing, | used expsgessment, as well. This was
necessary, as although the dispersion had propameéers statistically, the given input
variable would have taken improper values durirggsimulation.

Throughoutthe cost-benefit analysis| considered the thoughts of APATI (2007) and
SZOLLOSI (2008). According to them, the cost-benefit gsial involves the analysis
of standard, construction, output and revenue ef whole product chain and its
particular phases and the natural inputs and ptaducosts, as well as the result and
efficiency of production. The utilized method isskd on the methods worked out by
the Farm Business Academy of Debrecen, but in otdlezompare them to national
databases, cost and result categories used by déeeaRh Institute of Agricultural
Economics, defined by the modifications of the ZI/EEC, were built into my model.
To compare the data to the national databases dtexntination ofstandard gross
margin® was highlighted during the defining of output data.

Thevalue addedwas determined in a methodically way (HCSO, 201hg)which it is
the difference between output and current prodoctise under macroeconomic

conditions.

2 standard Gross Margin (SGM) is the lasting prpfidducing capacity of farms depending on asset lguppoduction
structure and habitat conditions. The normativesgmargin determined to per unit area of cropspamchead of livestock may be
calculated as the difference of production valug @mly direct variable costs (KESZTHELYI-KOVACS, ®0).



During sensitivity analysis,it is analyzed to what rate the changes in vatde=ertain
risk factors in the examination influence the efffeactor serving as the basis of the
analysis (GOROG, 1993).

In the case of my investigations, the objectivehef sensitivity report is to quantify the
effect of input data (production and economic pat@mrs) of the model to the whole
product chain.

During simulation, in order to describe the funot@mnnection between the input values
saved by the program and the value addedponse surfacewas used. Response
Surface Methodology (RSM) is a joint modeling tadl mathematical and statistical
techniques, which is useful if the variable beingdeled depends on several other
factors (MONTGOMERY, 2005).



3. THE MAJOR FINDINGS OF THE DISSERTATION

3.1. The Results of Simulation of Certain Sub-Mod@s

During the analysis of the sub-modules and the-lbesefit analysis of the product
chain, | concluded that every participant of theduct chain may operate profitably,
even separately.

Results belonging to the best values differed ia tase of the model run after
optimizing the standard gross margin. In raw matggroduction sub-modules without
subsidies, sheep farms below 1000 ewes realizedasgen in case of the best values.
Only farms having more than 1000 ewes can operatégbly even without subsidies.
The profit is most favorable for sheep farms havifj to 1000 ewes from among
farms below 1000 ewes, as per ewe profit was 11H89B, while without subsidies, the
loss is 1556 HUF. On the basis of gross margiméanaving 300 to 500 ewes rank best
among farms with less than 1000 ewes, where pemeavgin is 11 230 HUF.

Costs per unit range between 23 626 to 34 972 HiHvery farm size. The whole cost
of producing one kilogram lamb is between 593 t8 BRJF/kg. Production value was
36 876 to 38 012 HUF/ewe in the examined farm sizeder the best production
structure. Under given conditions, the value of blakance of net cash-flow is 7 494 to
15 848 HUF/ewe in the examined farm sizes. Netipi®f2585 to 13 251 HUF/ewe,
while without subsidies loss of 10 747 HUF is readi. The sheep industry, without
subsidies, is only profitable in farm sizes abo080 ewes.

By optimizing the simulation fattening house subemle the optimal structure of
fattening house regarding weight groups is as\Witol1% - 13-16 kg; 9% - 16-20 kg;
7% - 20-24 Kkg; 25% - 24-27 kg and 48%- 27-30 kghkn cost structure of fattening the
ratio of costs of lambs is 80,8%, that of feedimgts is 11,7%, while fixed costs are
responsible for 4,5%. The remaining 3% consiststbér costs. The average of total
prime cost of lamb is 553 HUF/kg, while that of nebdfit is -36 HUF/lamb in the
examined fattening sub-module.

The values for slaughterhouse deviated in the cdsslaughtering extensive and
intensive lambs. By slaughtering extensive-type bsymslaughtering and processing
may produce even losses in the worst case. By Idlaugg meat-type lambs,
slaughtering is profitable in every case.

Per lamb revenue is 22 698 to 27 117 HUF when blauigg extensive-type lambs,
while it is 23932 to 28 595 HUF by slaughterindgeimsive-type lambs. Per lamb
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production cost is 22 092 to 24 410 HUF in casslafightering extensive-type lambs,
while it is 21 995 to 24 650 HUF by slaughteringeimsive-type ones. Per lamb net
profit ranges between -1 074 to 4 239 HUF in extent/pe, while these value are
more favorable in intensive-type, as they are 1806t072 HUF. The value of
slaughtering primarily depends on the slaughtemegd and on this basis, it may be
concluded that integrated production may operateessfully in case of meat-type
lambs.

One of the objectives of my research was to ingasti the fact that to what rate the
production structures belonging to the best valcas be implemented under firm
conditions. | received the production structurelmgng to the best values in case of
every participant of the product chain. The obtdinesults are in a strong relationship
with each other, as all data relates to technokbgaetements. Progeny is the first
indicator, which wasl.6 to 1.7 lambs/ewe/year in the gained production structure.
These values cannot be reached with every breedfed®ional literature most
frequently recommends the British Milking Sheep,aftitais, Lacaune, furthermore
Suffolk, Texel and lle de France among terminaklse Theatio of daily weight gain
should be near the average of 240 g/day at a favel In case of sucker lambs during
lamb production. This value should reach the awei@g320 g/day in case of weaned
lambs. Regarding fattening the same values arealprhefeed conversion ratiois
between 3.3 to 3.9 kg/kg, which further narrow thember of utilized breeds. The
slaughtering percentage should reach 50% on averagerder for slaughtering to
become profitable, while best results may be redtlyeb4.8%.

The domestic breed has to be crossbred anywayugedais not capable of performing
the indicators listed above at the same time. Ke Fdance, Texel and Suffolk,
furthermore British Milking and Lacaune breeds fromiking ones match to the gained
indicators mostly. However, at this point, the fasihould be considered that
crossbreeding takes place as it makes the seleatitie breed more difficult. On the
basis of the gained results, there are two viahtgces in my model: one of them is the

whole change of the breed and the other is crosdbrg.

3.2. Results of Simulation of a Lamb Integration Costructed in a Virtual Space
The aim of my examination was to determine thateuwehat condition a smaller-sized
lamb integration would operate. While combining teetain sub-modules, participants



in the product chain pass over the products to ededr at selling prices. The following
important model variants were examined in prodetrc simulation:

¢ Model 1: Meat-type, 300-500 ewe number, optimize&GM.

* Model 2: Meat-type, 500-1000 ewe number, optimize8GM.

* Model 3: Extensive-type, 300-500 ewe number, o@dito SGM.

* Model 4: Extensive-type, 500-1000 ewe number, otihto SGM.
Table 1 contains the value of decision variablesfymal value of SGM in the models.

Table 1:Decision Variables Fixed in Mutton Product Chain Sinulation in Case of
Four Variants

Model 1| Model 2| Model 3| Model 4

Ewe 401 | 680 | 401| 680|% 3

Distribution of paschal lamb (birth in January) 88%| 44.69%| 44.63% 44.699 og g

Distribution of August lamb (birth in June) |  29.39929.12%]| 29.3994 29.12%g S
Distribution of Christmas lamb (birth in Octobgr25.98%| 26.19% 25.98% 26.19%0 % g
Ratio of leg 22.41% 22.41% 24.40% 24.40% |To
Ratio of spine, chop 19.009 19.000 20.06% 20.06%2| 33
Ratio of top of shoulder 16.01% 16.01% 17.5/% 1%57 & | &
Ratio of ribs 20.079 20.07% 15.89% 15.89% @ g &
Ratio of parings 7.79% 7.79%  7.60% 7.60°/§ § 2

Ratio of neck 7.87%| 7.879 7.46%  7.460%0 9

Ratio of hoof 4.48%| 4.48% 4.79% 4.79% £

Ratio of white bone 23504 2.35% 223% 223% ©

Source: own calculation

Regarding farm size, in the category of 300 to &@@s, the farm size in the simulation
Is 401 ewes on the basis of contexts in the cottsirumodel. On a farm with 500 to
1000 ewes, 680 ewes per farm are the gained ngheh optimizing SGM. Concerning
the distribution of lamb births within a year, tlgained values may be wholly
implemented in practice. It was a surprise thahaaigh Christmas lamb realized higher
revenue, much higher costs arose at the same hiamefor lambing in June. Thus, the
model automatically decreased the ratio of Christlambs.

According to the input data belonging to decisi@miables mentioned above the value
of progeny indicator ranged between 1.56 to 1.@@bklewe/year in the investigated
model variants. The weight gain values (215 to g@&lhy for sucker lambs and 319 to
345 g/day for weaned lambs) odw material production module by using merino
breed can only be achieved under strict technaddgeruirements, or the only solution
is changing the breed here as well. Considerind @amversion ratio (2.7 to 3.3 kg/kg
for suckling lambs and 3.7 to 4.1 kg/kg for weatadbs) the same is not true, as these

values may be produced at a farm level by a higjegotyped breed. The price of
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fodder in the simulation is around the prime cgptdal to crop production. The same is
valid for the prices of meadow hay and alfalfa hay.

Wages do not exceed even the minimal wage in s@sesc Regarding prices of feed
they (57 to 68 HUF/kg) depend on the situation rojpcproduction from year to year.
The feed conversion ratio and parameters of dadight gain offattening househave
the same features as in raw material productionnsodule. The significance of
genotype is also highlighted here as in order featl conversion should be such
favorable the ratio of mortality should be decréase a minimum, in addition to
keeping the technological elements. The slauglgenercentage is particularly
highlighted from among the data for tBlaughterhouse which got values higher than
50% in every model variant. All these results prthat a breed should be chosen which
even genetically carries the parameters gainegeimtodel.

By processing the per lamb, value added ranges ft6rA00 to 20 000 HUF. The
extensive and intensive farm sizes with 500 to Q 8@&es are highlighted of the four
model variants. Higher value added was generatéitese farms in given categories. In
brief, I concluded that for developing an efficiestieep breeding strategy, first an
adequate farm size is necessary, then the genotygtbe selected and the processing
industry developed, the latter of which, of couls&s a significant capital requirement.
After analyzing separately the participants of greduct chain, | investigated how
value addedin given phases would generate if certain paricip co-operated with
each other within a vertical integration. The chdtons were carried out in two
versions, because this was the only way to exghesmutton-producing dominance of
meat-type animals over merino-type animals, whichlled extensive-types. The value
added generated in certain phases of the produwh chas different in the phases
depending on the utilized breed. Figure 2 illussahe share of value added generated

in the product chain among the participants.
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Figure 2:The Share of Certain Phases of the Product Chaimdm the Generated
Value Added
Source: Own construction

The difference between the two genotypes is visiédein the case of the slaughtering
intensive- type, much higher value added is geadrat the slaughterhouse and during
trade. While in extensive types the value addedladghter is in the fourth place, the

second largest value added is produced in the Idlexiguse in slaughtering intensive

types.

3.3. The Sensitivity Analysis of Participants of te Product Chain Phases

Parallel to product chain simulations the sengitignalysis of certain sub-modules and
the model describing the whole product chain wengied out. The utilized software
only highlighted inputs, which effect was signifitdo the output variables (Table 2).
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Table 2:The Major Results of SGM-Optimized Simulations According to Farm
Sizes (Raw Material Production Sub-Modules, 250 00Runs)

| 0-100 | 100-300 | 300-500 | 500-1000 | 1000 - 3000
Prime cost
Progeny -80.20% -79.50% -76.10% -79.70% -79%
Full-time employment 13.10% 15.609 9% 8.30%
Part-time wage 7.10%
Daily weight gain WL -3.40% -3.20% -3.30% -3.70% 1%
Meadow hay 4.20% 1.40% 1.50% 2.40% 2.70%
Rearing lamb feed 1.40% 0.90% 1.60% 1.90%
Feed conversion WL 1.20% 0.60% 0.80% 1.209 1.709
Lamb mortality 0.60%
SGM
Progeny 78.40% 80.50% 81.70% 82% 82.109
Meadow hay -9.30% -6.60% -5.50% -5.10% -4.80%
Rearing lamb feed -2.90% -3% -3.20% -3.20% -3.30%
Feed conversion WL -2.70% -2.909 -2.70% -2.70% 0%:9
Alfalfa hay -2.50% -2.50% -2.40% -2.50% -2.40%
16-20 kg Easter price 1.80% 1.809 2% 2.109 2%

Source: Own calculation

Note: WL-Weaned lamb

Prime cost is mainly influenced by progeny in evéaym size, because if progeny
increases prime cost will decrease. On the basithefdata, prime cost depends on
progeny by 76 to 80%. The next influencing inputiaale is full-time employment; its
change raises the costs by 7 to 15.6% in farmsab2@90 ewes. Daily weight gain can
also be highlighted, which decreases costs simyilrl progeny. The ratio of lamb
mortality got into the factors influencing primestan farms of having 101 to 300 ewes.
The result reflects that progeny and weight gaiange together, and they depend
mainly on genotype. Though to a small ratio, daibight gain of weaned lambs, prices
of meadow hay and lamb feed also influence pringt. co

SGM is modified by prices of meadow hay and lamédfefeed conversion ratio of
weaned lambs and alfalfa hay besides progeny. Eeéneé of feed conversion goes
with the decrease of SGM. The effect of pricesanfilbs of 16 to 20 kg at Easter is not
significant; it is only 1 to 2%.

The next phase of the product chain is fattenimmfan which factors influencing the
ratio of SGM and prime cost were investigated adl. wehe gained results are

summarized in Table 3.
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Table 3:Major Results of Sensitivity Analysis of FatteningHouse Sub-Modules

Fattening House SGM Prime cost
HUF/lamb HUF/lamb
Starter lamb feed -32.5% 32.10%
Feed conversion -28.8% 28.70%
Daily weight gain 8.5% -28.10%
24-27 kg October price 5.5%
27-30 kg November price 3.8% 4.60%
27-30 kg January price 2.8%
27-30 kg July 2.20%
27-30 kg March 1%
24-27 kg January 0.9%

Source: Own calculation

The prices of starter lamb feed, as well as feetvexsion, from the value of sensitivity
analysis decrease SGM and increase prime costsimiéar degree. The third most
important indicator is daily weight gain; its impement goes with the decrease of
prime cost. The remaining factors are market prictigsencing SGM and prime cost by
1%. Altogether the result of fattening is indirgctletermined by even genotype, as
genotype affects the three most important facisted in the sensitivity report.

At the next point of the product chain, in slaugimg, factors modifying value added
were investigated within the sensitivity analysisnitary to previously mentioned
(Figure 3).

(]
(o
=2
.% W Price of spine, chop
S 12,9%
b~ 11,5% 0O Price of leg
i
@ Ratio of ribs
© 0O Ratio of leg
o
2 . .
= @ Ratio of spine, chop
(]
= B Slaughtering
percentage
0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%

Figure 3: Major Results of Sensitivity Analysis®iughterhouse Sub-Module
Simulation
Source: Own calculation

In accordance with my objectives, slaughtering efatrtype and extensive-type lambs
was examined separately. The most important facttwencing the value added of
slaughterhouse is slaughtering percentage. Indbke of slaughtering meat-type lambs,
value added depends on slaughtering percentagetn while this figure is only 52%
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in the extensive case. The leg and the ratio afespnd chop follow the slaughtering
percentage from among the parameters modifyingevadlded.

Summarizing the results previously mentioned, Iohate that every factor influencing
the examined output depends only on genotype.fawacases, it turned out that even
prices influenced the examined categories, butniimaber of these factors decreases
with higher levels of the product chain. It is cleso far that genetic basis should
primarily be evolved in the industry, as it is tfector that mainly contributes to

profitability and price-type factors come only fmNing it.

3.4. The Sensitivity Analysis of the Whole Mutton Roduct Chain

My product chain investigations were carried outfeasm sizes with 500 to 1 000 ewes,
on the basis of model variants presented previoaslwell as a literature review. The
effect of factors influencing value added was aradyin every phase (Table 4). The
table reflects that the effect of the same factoay be considered as significant in the
chosen farm sizes.
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Table 4:Results of Sensitivity Analysis of the Product Chai Simulation

| Meat-type | Extensive-type
Total value added generated through the produdh cHaJF/lamb
Progeny 58% 59.30%
Slaughtering percentage 9.60% 9%
Daily weight gain in fattening house 5% 4.30%
Meadow hay price -3.80% -3.70%
Daily weight gain of weaned lambs 2.60% 2.60%
Value added of hypermarket, HUF/lamb
Daily weight gain in fattening house 30.50% 30.90%
Selling price of thigh -21.60% -20.30%
Slaughtering percentage 21% 21.40%
Spine price -15.80% -16%
Daily weight gain of weaned lambs 5% 5.00%
Value added of slaughterhouse HUF/lamb
Slaughtering percentage 51.4% 50.5%
27-30 kg March -16.6% -18.3%
27-30 kg December -10.3% -11.0%
Daily weight gain in fattening house 7.4% 5.8%
Daily weight gain of weaned lambs 4.0% 3.6%
Value added of fattening house HUF/lamb
Starter lamb feed price -16.5% -16.6%
16-20 kg February -14.9% -15.0%
Feed conversion of fattening house -14.3% -14.2%
Daily weight gain 11% 11.0%
27-30 kg March 8.4% 8.5%
Value added of raw material production HUF/lamb
Progeny 78.8% 79.0%
Meadow hay price -5.0% -4.9%
Rearing lamb feed price -3.1% -3.1%
Feed conversion of raw material production -2.8% YR
Alfalfa hay price -2.5% -2.4%

Source: Own calculation

The volume of value added generated in the induskgs a shape even during lamb
production, as value added of the given producinchhase depends on the progeny in
79%, while the values of progeny influence the gaddded of the whole product chain
in 58 to 59%. Feed conversion ratio and the redagirice of lamb feed influence the
value added in 3.1%. The other factors have effeough the feeding costs of ewes.

To sum up, the biggest risk may be found in progargvery case in the model of lamb
production. Risk in cost changes has an effechéoeixamined indicators through the
market prices of inputs, while the effects of psiege not significant.

Value added generated during fattening operatinigtegration is modified by prices of
lamb feed as well as that of February lambs ofdl@a kg. The third and fourth most
important factors are feed conversion and weigih,dzecause genotype has the most

significant role in forming these two indicators.
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Regarding the factors of the slaughterhouse, thly egight gain of raw material
production and fattening modify the value addedeak. The purchase prices of paschal
and Christmas lambs of 27 to 30 kg have significafiéct on the result of the
slaughterhouse as they decrease value added inotds®h extensive and intensive
breeds. In both types, the effect of slaughterisgc@ntage is the most relevant, as it
contributes to generating value added by more H@éf.

The value added of hypermarkets is mostly moditigdthe daily weight gain of
fattening house by more than 30% in both cases. Jdikng price of leg and
slaughtering percentage are the next two parametegibuting to generating value
added in the same ratio. The growth of daily weigdih increase the value added of
hypermarket, while the increase of prices of lgune and top of the shoulder in the
slaughterhouse reduce it. The increase of slaugbt@ercentage modifies positively
the value added.

In product chain level investigations, the priordy certain factors is the following:
progeny contributes to increasing value added lay 66%, slaughtering percentage by
near 10%, the daily weight gain of fattening holbiseapproximately 5%, the daily
weight gain of weaned lambs by 3%. The price of doeahay decreases value added
by near 4%. Factors influencing value added of pcodhain may be divided into two
groups. One of these includes parameters relabimggmotype, the other group contains

parameters in connection with inputs.

3.5. Defining Value Added Function of Mutton Produ¢ Chain

The 2*250 000 simulations of the product chain dhd results made describing

function-like the value added generated in thegdligarhouse possible. On the basis of
the results of the sensitivity report, a total ofef factors were selected from the

databases gained as a result of the simulatioernidirds, the response surface function
of value added generated in the slaughterhousena lproduct chain was determined.

First, the value added of extensive type produdsatetailed.
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Equation 1Value added function in case of slaughtering exteng types
VA ext = 7844,1 + 848,3*a - 2222,3*b + 5072,9*c 224,9*d + 1721,9*e + 892,1%

+112,7*f + 289,1*a*c - 51,1*a*d + 105,2*a*e - 152*b*c + 148*d*e
Where:
7844,1: constant
a: daily weight gain of weaned lambs (g/day)
b: meadow hay price(HUF/kg)
c: progeny value (lamb/ewe)
d: daily weight gain in the fattening house (g/day)
e: slaughtering output (%)
Source: Own definition
The dependent variable in the equation is the vallded. The daily weight gain of
weaned lambs, the price of meadow hay, the valygageny, the daily weight gain of
fattening house and slaughtering percentage ampérdient variables. These are the
main factors on which the value added generatealtjir the product chain depends.
The function was matched to 250 000 data in caséaafjhtering extensive type and on
the basis of the gained results the value addedbmdgrecast from the variables of the
function in 76,9%.
The basic statistical characteristics of the mgparameters of the function are
summarized in Table 5.

Table 5:Basic Statistics of Major Parameters of VA-FunctionDefined in Case of
Slaughtering Extensive Types

Standar
Variable Average d d .| Minimum | Maximum | Skewness Peakness
eviatio
n
Value Added 8069 2351 -1902 16869 -0.32 3.14
g";‘r']'g weight gain of weaned ,,¢ 7 | 356 200.3 349.8 -0.07 -0.60
Meadow hay price 11.2 2.6 5 31.1 1.12 2.25
Progeny 1.29 0.2 0.59 1.80 -0.72 0.36
Eg‘l:'g’e""e'ght gain in fattening 526 7 | 306 | 2002 349.9 0.07 -0.60
Slaughtering percentage 0.50625 0.014070.48 0.54862 0.02115 0.37

Source: Own calculation

The value added generating in slaughterhouse rangesvide interval. Regarding the
average value, in order to reach the parametengealttois sufficient to crossbreed the
merino breed by a terminal sire breed and, in thaner, ensure the slaughtering

percentage and the value of weight gain. The vafysrogeny may also be reached in
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frequent lambing; thus, in processing one lamimgaither 8 069 HUF value added is
gained in every phase of the product chain.

The high negative value of skewness indicates thatdistribution is skewed to the
right. On this basis, the left side of the disttiba is longer than its right side, which
means that the significant part of the values tsased right from the average. This
refers to the fact that still positive (high) vadueccur by a greater likelihood and
negative (low) values are present in a relativeials number. The high positive value
of peakness reflects a leptokurtic distributionstlmomparing to normal distribution it
has a smaller likelihood for values being arourel dkerage and bigger probability for
extreme values. Value added and progeny are of feathred. The daily weight gains
among the other factors have normal distributidme distribution of meadow hay price
and slaughtering percentage is skewed to left akee distribution.

The objective of my dissertation was to reveal tbgerves of mutton production of
sheep industry thus besides extensive type theifumof value added generating in
case of slaughtering meat-type lambs was alsordeted (Equation 2).

Equation 2Value added function in case of slaughtering inteimge type lambs

VA int = 9088,4 + 819,1*a — 2357,1*b + 5242,5*c £99,8*d + 1738,7*e + 917,9%
+77,8¢ + 77,84 + 213,2*a*c - 51,1*a*d + 62,1*a*e — 151,2*d*e

Where:

9088,4: constant

a: daily weight gain of weaned lambs (g/day)

b: meadow hay price(HUF/kg)

c: progeny value (lamb/ewe)

d: daily weight gain in fattening house (g/day)

e: slaughtering output (%)

Source: Own definition

Similar to the function in the case of slaughtemxgensive type lambs, the daily weight
gain of weaned lambs, meadow hay price, the vdlpeogeny, the daily weight gain of
fattening house and slaughtering percentage ar@ldépendent variables even in this

function.
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The average of value added is positive, thougimitimum value may be 1520 HUF

but its probability is very small. The basic statis belonging to the relevant parameters

of the function are summarized in Table 6.

Table 6:Basic Statistics of Major Parameters of VA-FunctionDefined in Case of
Slaughtering Meat Types

Variable Average ?tandgrd Minimum | Maximum | Skewness Peakness
eviation

Value Added 9269 2373 -1520 18664 -0.32 3.13
Daily weight gain of ¢ g 30.7 200.1 349.3 -0.07 -0.60
weaned lamb
Meadow hay price 11.2 2.6 4.9 29.9 1.13 2.28
Yearly progeny 1.29 0.2 0.59 1.8 -0.72 0.36
Daily weight gain in »2¢ 7 30.6 200.7 349.6 -0.06 -0.60
fattening house
Slaughtering percentage 0.506 0.01 0.48 0.55 0.37 -0.59

Source: Own calculation

The meat-type value added has the same charactetisan the function of extensive-

type, as it skewed to right and is considered e peaked distribution.

The results of comparing the parameters of theftwctions are summarized in Table

7.
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Table 7:Comparing Value Added Functions Matched in Case dflaughtering
Extensive and Intensive Types

Variable Denomination EXTENSIVE MEAT
Constant - 7844.1 9088.4
a Daily weight gain of weaned lambs 848.3 819.1
b Meadow hay price -2222.3 -2357.1
c Yearly progeny 5072.9 52425
d Daily weight gain of fattening house 1224.9 1444
e Slaughtering percentage 1721.9 1738.7
a2 Quadratic effect of daily weight gain pf 892 1 917.9
weaned lambs
c? Quadratic effect of yearly progeny 77.8
d2 Quad_ratlc effect of daily weight gain pf 1127 748
fattening house
a*c Combined effect of daily weight gain pf 289 1 213.2
weaned lambs and progeny
Combined effect of daily weight gain pf
a*d weaned lambs and daily weight gain |of -51.1 -51.1
fattening house
Combined effect of daily weight gain pf
*
a’e weaned lambs and slaughtering percentage 105.2 62.1
b*c Combined effect of meadow hay price and 152
progeny
Combined effect of daily weight gain pf
*
d*e fattening house and slaughtering percentage 144.7 151.2

Source: Own construction

On the basis of comparing the significant paransetérthe two models, the values of
the functions are very similar. Regarding the iat&ional effects, thelaughtering
percentagehas a more relevant role in meat-type. It is fiwreboth of the types that
through the joint change of weight gain of fatteninouse and weaned lambs, the
increase of slaughtering percentage raises valdedadt a greater ratio. If the daily
weight gains of fattening house and weaned lamizngd together, this causes a
reduction in value added in case of both typesnéat-type, however, the combined
growth of progeny and meadow hay price has a negaffect on the change of value
added. The other interactional effects are similathe two models. Regarding the
production of an intensive breed, the increaseafeny and the change of daily weight
gain in the fattening house cause a greater granvtine value added. The constant
values indicate the average value added, whicleréifice is 1244 HUF for the benefit
of intensive production.

On the basis of analyzing the value added functa®isied according to the results of
simulation, the values of the two functions areyv@milar. Examining these functions,
the slaughtering percentagehas a more significant role in modifying value eddn
case of meat-type. Indeed, it even separately sau$ggher increase in value added in
the case of meat-type, while the combined changatténing house and the daily
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weight gain of weaned lambsfurther increase the value added. Parameters in
connection with genotype influence primarily theaobe of value added function. All
these results mean that the only tool for solvimg pproblem of the sheep industry may
be a breed change. On the basis of the valuesdtitittion, a per lamb value added of
1244 HUFwas revealed in lamb production.
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4. NEW AND NOVEL SCIENTIFIC FINDINGS OF THE
DISSERTATION

1. Basing on the investigation of participantshe product chain phases,stochastic
simulation model was developed which is able to follow the realduciion process
in a virtual space with a proper reliability. Orethasis of analyzing the factors most
influencing the profitability of the mutton produahain, the model serves in
providing practical information for the developmentft the future strategy for the
industry. The constructed model may examine thelevippoduct chain or certain
phases separately under changing conditions.

2.With the help of sensitivity analysis carried duting simulation of the product chain
model and its sub-modules, thielevant factors influencing the profitability of
participants in the product chain might be grad&dgeny and weight gainwere the
most important technological factors, which provew first hypothesis of my
research as the profitability of the product chalepends basically on the
characteristics of the producing breed. Regardicmnemic factors input prices of
certain feedstuffs affected the results of the pob@hain the most.

3.The cost, revenue and profit conditionsof certain phases of lamb product chain
were determined with the help of the model. | pobwbat lamb production is
profitable only with subsidies; without them, itopiuces losses in every farm size.
Fattening under average condition generates loSSety slaughtering may be
considered to be a profitable activityalue added generated along lamb product
chain and its share among the participants weratidea. Furthermore, | introduced
at what factors the value added depends.

4.0n the basis of results gained during the simariabf the product chain model, the
value added function of the mutton product chain was defined in theeca$
extensive and intensive producing breeds. By caling this function, the reserve of

per lamb value added244 HUF/lamb may be determined.
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5. THEORETICAL AND PRACTICAL BENEFIT OF THE
FINDINGS

The most important result of my dissertation is thet that a simulation model was
developed for economic analysis of the lamb prodietin under different economic
and technological conditions. On the basis of tineuktion model, the value added
function of the mutton product chain was determjnelich provides opportunities for
further analysis in the field of research. The pcat use of the model is the fact that
the effects of certain factors on the product clma@ty be examined at the same time, in
every product chain phase. The lamb producing neodutapable of analyzing the farm
level conditions of any enterprises dealing witkeegh breeding. In the case of every
sub-module of the model effects of different markeices, regulators, measurable
characteristics and feeding features may be detexrtio value added and result of the
product chain.

The practical significance of the constructed madethat the model determines the
value of certain technological inputs preciselheréfore, concrete suggestions may be
defined to experts in the practice. Accordingly, lging the model, the economic
decision-making process related to certain breesshme accelerated.

The results of the dissertation may be utilizededucation; the analysis, due to its
structure and content, may be fit into the subjgciterprise Economics,” based on the
traditions of the Farm Business Academy of Debrederaddition to education, the
special methodological application is useful everhie field of research, which can be
summarized in the following steps: technology asialy model constructions, time
series analysis for determining the distribution relults, stochastic simulation,
professional evaluation of the gained results aedsisivity analysis, as well as

matching function to the gained databases.
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