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ABSTRACT

This study, one of the first fruits of the IFCN (International Farm Comparison Network),
compares farm economics indicators for one typical dairy farm in Germany and one in
Hungary, facilitated by the TIPI-CAL simulation model. The authors measured and
assessed the competitiveness of these typical production sites for the period 1996 to 1999.
Examination of the results obtained allows it to be ascertained that, according to the
findings of the study performed, Hungarian farms enjoy a considerable advantage over
private farms in Germany with respect to land and labour costs, but that these advantages
lose their edge or may disappear completely in consequence of negative phenomena
accompanying agricultural activity and economics. Although on international comparison
purchase prices for raw milk in Hungary remain below those observed in the European
Union, in contrast with the tendency observed until the mid-1990s substantial price rises
are now emerging. Despite this, the dairy production sections of a number of agricultural
enterprises are now existing merely in a state of vegetation, the primary grounds for
maintaining these being the no endeavour towards maintenance of profitability. By
comparing data for a German and a Hungarian dairy farm the authors attempt to shed
light on reserves in dairy production in Hungary, the rational exploitation of which could
result in a substantial improvement in production competitiveness in Hungary.

(Keywords: dairy farm, comparison, competitiveness, simulation)

OSSZEFOGLALAS

Magyar és német tipikus tejtermeldiizem-modellek 6sszehasonlitiasa

'Hemme T., *Borbély Cs., “Csorbai A.
INémet Szévetségi Kutatokozpont, Uzemgazdasagi Intézet
Braunschweig, D-38116 Bundesallee 50. Németorszag
2Pannon Agrértudoményi Egyetem, Allattenyésztési Kar, VVéllalatgazdaségtani Tanszék
Kaposvér, 7400 Guba S. u. 40.

A tanulmany, mely az IFCN (International Farm Comparison Network) egyik elso
eredmeénye, egy német és egy magyar tejtermeléssel foglalkozo modelliizem gazdasdgi
mutatoit hasonlitja ossze, TIPI-CAL szimuldcios modell segitségével. Versenyképességiik
méresét az 1996-1999—es idbszakra végeztiik el Az eredmények ismeretében
megdllapithato, hogy az adott vizsgalatban a magyar gazdasag a fold és a munkaerd
koltségeit tekintve jelentés elonnyel bir a német maganfarmmal szemben. Ezek az elényok
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tompulnak vagy teljes mértékben eltiinhetnek a gazdalkoddst kisérd negativ jelenségek
kovetkeztében. Bar a magyar nyerstej felvasarldasi dara, nemzetkozi dsszehasonlitdasban
alatta marad az EU-ban tapasztalhatonak, a 90-es évek kiozepéig tarto tendencidval
ellentétben, jelentds emelkedés kovetkezett be. Ennek ellenére szamos gazdasag tejtermel6
dgazata csak vegetdl, fenntartasdanak elsédleges oka a vallalati likviditas megdrzése, nem a
jovedelmezéség. Egy német és egy magyar tejtermeld gazdasdag adatainak
osszehasonlitasaval probalunk ravilagitani a hazai tejtermelés tartalékaira, melyek ésszerii
kihasznalasa jelentésen ndvelhetné a hazai termelés versenyképességet.

(Kulcsszavak: tejtermeld farm, 6sszehasonlitas, versenyképesség, szimulacio)

INTRODUCTION

The assessment of dairy production and measures to make improvements have always
been accorded an emphasised rdle in Hungarian agriculture. In consequence of this,
within the framework of the cattle programme launched in 1972, with substantial state
support, this sectoral branch underwent a period of restructuring unparalleled among its
kind. Almost ten years after this process came to a standstill Bozé (1992) set out the
balance of the transformation undergone as follows. up to 1982 Hungary imported
22,000 Holstein-Friesian heifers, 200 bulls, one million doses of sperm and 1,500
embryos. As a result of breed improvement cross-breeding, the domestic milk
requirement could then be met by means of 300,000 fewer cows than were previously
required, this being accompanied by considerable savings in expenditure with respect to
investment, livestock feeding costs and expenses related to care of the livestock (Gere,
1993). By the mid-1980s a deceleration in the rate of restructuring had brought to the
surface a number of problems, which were further deepened by the economic difficulties
resulting from the change in political system. Széles (1993) summarised this situation as
follows: in the period 1990-1992 effective demand for dairy products declined by
approximately 30%, and a substantial proportion of the traditional eastern markets for
the Hungarian food industry was simultaneously lost, a determinant role in this being
borne by livestock production outputs. That is, the mgority of farms were merely
maintaining solvency by means of the sale of breeding animals. Returns from livestock
sale served only to cover wages and the related mandatory contributions. A continuous
declinein total livestock numbers and low levels of profitability suffered by this sectoral
branch continued until the end of the 1990s. A very modest rise in purchase prices for
milk did not keep pace with rising production costs, which led to loss-making activity in
the whole dairy production branch. This inevitably resulted in decreases in cattle stocks
and also the closure of a number of dairy sites (Ivdncsics, 1998). The situation improved
to a certain degree by the effect of the process, beneficial to producers, in the course of
which purchase prices for raw milk rose by almost 60% within two years.

At present the primary issue centres around the effects on the future of this branch
of production to be anticipated from entry of Hungary into the European Union. In the
European Union the products of dairy production are among the most strictly price-
regulated of those of all branches of production, market mechanisms being less
influential. A fact not insignificant from the aspect of the future of dairy production is
that the degree of self-sufficiency with respect to milk and dairy products prevailing
within the European Union is above 100%. Presumably dairy production in the central
and eastern European countries intending to join the European Union will increase at a
faster pace than the rise in the consumption of milk and dairy products likely to
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accompany an improvement in the standard of living, which may result in a suppliers’
market and fiercer competition. If the basis on which quotas are to be determined is the
level of consumption at the time of the beginning of discussions, or the prevailing levels
of production in Hungary, athough the export opportunities open to Hungary would not
be restricted subsequently, Hungary would clearly become the consumer market of the
Union, or aternatively would be obliged to shoulder the penalties incurred for exceeding
quotas (Erdész et al., 1997).

On comparison of datafor actual farms Heinrich (1996) pointed out the advantages
of production in Hungary, summarising these as follows: the specific profit attained by a
Hungarian farm site with a higher than average level of production (6500 kg) can be
achieved by a farm in eastern Germany equipped with similar production technology
only if approximately 1000 kg higher yield is accomplished.

In such circumstances the parallel investigation results derived from one German
and one Hungarian dairy farm may arouse interest, although it should be pointed out that
in a number of cases the drawing of comparisons between these two differing economic
environments have given rise to difficulties.

MATERIALS AND METHODS

The model farms were constructed for the purposes of application of the TIPI-CAL
simulation model. TIPI-CAL is a recursive dynamic, production simulation and
accounting model, the farm-level modelling of which was developed at the Institute of
Agricultural Economics of the German Federal Agricultural Research Centre (FAL,
Braunschweig). In the development of the concept recourse was aso made to several
members of the staff of the AFPC (Agricultural & Food Policy Centre) network
operating at the A&M University in Texas.

The model forms the base for the IFCN (International Farm Comparison Network),
in which, on examination of typical farm reaction characteristic of a particular given
region, the resulting data are used to attempt to provide an accurate image with respect
to international competitivenessin dairy production in each country.

The model used in this study facilitates the detection of the effects of political
measures and changes in the legislative environment on agricultural activity, these
effects manifesting themselves primarily in the various strategies of farm management.

Outline of the model
The theoretical background for the functioning of the model isillustrated in Figure 1.
The model servesfirst and foremost to simulate agricultural production. At the end
of the financial year balance sheets, profit and loss accounts and reports on cash flow are
produced. The model also provides the facility for the results of taxation and profit
sharing data to be displayed. A prognosis for the ten years to come is then formulated,
the data for the close of one year constituting the starting data for the following year.
Although this model includes, primarily with respect to the sum of indicators, an internal
monitoring system, the results obtained are still influenced strongly by farm data and the
correct setting of price-cost relations. Model input is divided into two parts: in the first,
farm data and strategies are entered, while the second stage consists of the entering of
prices and data on yield. In addition there also exists the facility for the economic and
political conditions for any given country to be incorporated into the model.
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Figure 1

How does TIPI-CAL work?

Input (1)

Farm data (2) Farm strategies (3) Prices (4)

Modelling — simulation 10 years into the future (5)

1. Production (6) Yearl Year2 | | ...
(11) (11)
2. Accounting result (7 — |
g 7) //

Tax payments (8)

Consumption/use of profit (9) /
N

Cash flow (10)

Output (12)

Possible indicators (16):
For income and property (17)
- farm profit (18)
development of equity (19).
For com petitiveness (20)
costs of production (21).

For survivability (22)
- cash-flow (23)

> changes in equity (24).

Scenario (15)

Indicator (13)

1 2 3 456 7 8 9 10

FAL-BW,PATE-KAPOSVAR
Source (25): TIPI-CAL, IFCN HEMME-BORBELY-CSORBAI (1999)

1. abra: Hogyan miikodik aTIPI-CAL modell?

Inputok(1), Uzemi adatok(2), Uzemi stratégidk(3), Arak(4), Modellkészités és szimuldcio
10 évre(5), Termelési eljaras(6), Konyvzardas(7), Adozas(8), Kifizetések(9), Cash-
flow(10), Ev(l1), Outputok 1(12), Indikitor(13), Kiinduldsi helyzet(14), 1.
szcendrio(15), Lehetséges indikatorok(16), Bevétel és vagyon esetén(17), Nyereség(18),
Vagyon valtozds(19), Versenyképesség(20), Termelés koltségei(21), Stabilitas(22),
Cash-flow(23), Sajattéke valtozas (24), Forrds(25)

Outline of the model farms
The most relevant data recorded for the typical 400-cow Hungarian dairy farm and the
German 75-cow private farm for the period studied are summarised in Table 1.

84




Acta Agr. Kapos. Vol 3 No 3

Table 1
Data for the typical farms
Hungary 400 cows (1) | Germany 75 cows (2)

Farm data (3) 1996 199719981999 1996 | 1997|1998 | 1999
Number of dairy cows (4) 400 400 400|400 | 74 | 74 | 74 | 74
Milk production (5) tyear 2134|2155(2177|2199| 533 | 541 | 550 | 558
Land area (6) ha 423 | 426 | 427 | 428 | 76 | 76 | 76 | 76
Prices in DEM excl. VAT (7)
Milk price (8) /100kgFCM | 354|422 47.1|475|55.7|56.0| 56.0 | 55.7
Cull cow price (9) /kg 14/15|16 /1619|1919 19
Male calf price (10) /head (22) 119 | 132 | 133 | 134 | 183 | 165 | 165 | 165
Land rent (11) /ha 80 | 88 | 89 | 90 | 500 | 500 | 500 | 500
Labour costs (12) /h (23) 2012212323 25| 26| 26 | 27
Quotarent price (13) /kg - - - - 1012/0.18|0.18|0.18
Concentrates (14) It 410 | 416 | 420 | 427 | 275 | 310 | 304 | 303
IProductivity (15)
Labour productivity (16) | kgmilk/h(24) | 46 | 47 | 47 | 47 | 131|133 | 135 137
Land productivity (17) t milk/ha(25) |5045|5059|5098|5137|7112|7219| 7327|7437
Capital productivity (18) | DEM/Cow (26) |3815|4078|4347 4627|9692 |9691 | 987310050

DEM/t milk (27) | 715 | 757 | 799 | 842 |1344|1324|1329|1333
Milk yield (19) kg FCM/year (28) | 5335|5388 | 5442|5497 | 7209| 7318| 7427 | 7539
Dairy cow culling rate (20) % 30% | 30% | 30% | 30% | 30% | 30% | 30% | 30%

BW-FAL, PATE-KAPOSVAR
Source (21): TIPI-CAL, IFCN HEMME-BORBEL Y-CSORBAI
(1999)

1. tablazat: A tipikus iizemmodellek adatai

400 tehenes magyar telep(l), 75 tehenes német telep(2), Uzemi adatok(3), Fejéstehenek
szama(4), Tejtermelés(5), Foldteriilet(6), Arak DEM-ben AFA(7), T ejar(8), Fejostehén
ara(9), Bikaborjak dara(10), Folbérlet(11), Munkabér koltsége(12), Tejkvota bérleti
dija(13), Tejeldtap felhaszndlas(14), Termelékenység(15), Munkaerd (16), Termdfold(17),
T6ke(18), Tej hozam(19), Selejtezési arany(20), Forrds(21), /szarvasmarha(22), /ora(23),
kg tej/ora(24), t tej/ha(25), DEM/tehén(26), DEM/t tej(27), t FCM/év (28)

Assumptions for the calculations

The cost calculations are based on a dairy enterprise consisting of the following
elements:

- milk production in the strict sense;

- theraising of replacement heifers;

- forage production for dairy cows and replacement

The analysis produces a comparison of returns and total costs per kg milk. Total costs
consist on the one hand of expenses from the profit and loss account (cash costs,
depreciation, etc.), and on the other hand of opportunity costs for farm-owned factors of
production (family labour, own land, own capital). The estimation of these costs can
lead to considerable errors, since the potential income of farm-owned factors of
production in other usesis not normally known.
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In performing the estimations and cal culations the authors proceeded as follows.

Labour costs: For hired labour, actua labour costs incurred were recorded. For
unpaid family labour, the average wage rate for a qualified full-time worker in that
particular region was taken.

Land costs: For rented land, actual rents paid by the farmers were used. For land
owned by those working it, the regional rents supplied by the farmer were taken.
Capital costs: For borrowed funds, areal interest rate of 6 per cent was used for both
countries; for owner’s capital, the real interest rate was estimated at 3 per cent.

Quota cost: For rented or leased quota, rent values were used; purchased quota was
valued at depreciation values from the profit and loss account.

Depreciation: Machinery and buildings were written off on purchase prices.

Fat content adjustment: All cost components and forage production are related to
FCM (fat corrected milk with 4.0% fat).

VAT adjustment: All cost components and returns are given without value added tax
(VAT).

Definition of farm economic indicators in TIPI-CAL
The definition of farm economics indicators used is outlined in Figure 2.

Figure 2

Farm economic indicators

+ Total receipts (1) =  + CROP (wheat, barley, ...) (2)
+ DAIRY (milk, cull cows, ...) (3)
+ government Payments (4)

- Total expenses(5) =  + variable cost CROP (6)
+ variable cost DAIRY (7)
+ fixed cost (8)
+ paid wages (9)
+ paid land rent (10)
+ paid interest on liabilities (11)

=NET CASH FARM INCOME (12)
Depreciation (13)

+/-  Changeininventory (14)

+/-  Interest on saving (15)

+/-  Capital gains/ losses (16)

= PROFIT (TIPI-CAL), FARM FAMILY INCOME (17)
- Opportunity costs (18) + calc. interest on own capital (19)
+ calc. rent own land (20)
+ calc. cost for own labour (21)

= ENTREPRENEURS PROFIT (22)

. BW-FAL
|FCN\ > JACOBI-HEMME (1998)

Quelle (23): IFCN

2. abra: Az iizem okonomiai mutatoi

Osszes darbevétel(1), Novénytermesztés (drpa, biiza)(2), Tejtermelés (tej, selejttehén)(3), Allami
tamogatds(4), Osszes kiadds(5), Nov. term. vdltozo koltségei(6), Tejterm. viltozo koltségei(7),
Allands koltségek(8), Vdsdrolt takarmdny(9), Foldbérleti dij(10), Hitelek kamatai(11), Uzemi
eredmeény(12),  Amortizacio), Keszlet  vdltozas(14),  Betéti  kamat(15), Vagyon
novekedés/csokkenés(16), Csalddi brutto jovedelem(17), Haszondldozati kiltség(18), Sajat téke
kamatai(19), Foldbérlet(20), Sajat munka(21), Villalkozdi nyereség(22), Forrds (23)
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RESULTS AND DISCUSSION

High, but dlightly decreasing inflation is prevalent in Hungary (1997 18%, 1998 14%).
Therefore, economic analyses are difficult to perform, since projections depend very
much on assumptions relating to macroeconomic statistics, such as inflation and interest
rate. The past two years have seen output prices in nominal terms, particularly those for
milk, rise more steeply than costs of production (Figure 3).

Figure 3

Dairy farming in Hungary, development of a typical Hungarian dairy farm,
1996-1999

O Opportunity costs (1)
m Costs from P&L account - returns from by-products (2)

e Milk price (3)
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1996 1997 1998 1999
Farm data (5) 1996 1997 1998 1999
Number of dairy cows (6) no. 400 400 400 400
Milk production (7) t 2134 2155 2177 2199
Prices in 100 HUF excl. VAT (8)
Milk price (9) /100kg FCM 36 45 57 63
Cull cow price (10) Ikg 14 17 1,9 2,1
Male calf price (11) Ihead (21) 120 142 161 178
Land rent (12) /ha 80 94 108 118
Labour costs (13) Ih 2,0 2,4 2,7 3,0
Concentrates (14) It 240 360 409 448

Income indicators (15)
Family farm income (16)

per farm (17) 1000HUF/farm -434 24.107 38.852 42.604
per 100 kg milk FCM, HUF (18) -0,2 11 18 19
Return on labour input (per h) (19)
per total hours (20) 100 HUF/h 1 6 10 11
C_ FAL-BW, PATE-KAPOSVAR
Source: TIPI-CAL calculations (22) o Wy HEMME-BORBELY
Intermational Farm Comparison (1998)

3. dbra: Tejtermelés Magyarorszagon, a tipikus magyar tejtermeld iizem fejlodése,
1996-1999

Haszonaldozati koltség(l), Koltségek az eredmény-kimutatasbol — a melléktermékek
drbevételei(2), Tejar(3), 1 HUF/kg FCM tej(4), Uzemi adatatok(5), Fejéstehenek
szdama(6), Tejtermelés(7), Arak 100 Forintban AFA nélkiil(8), Tejdar(9), Selejt tehén
ara(10), Bikaborju ara(1l), Foldberlet(12), Munkabér(13), Tejeldtap(14), Arbevétel
mutatoi(15), Csaldadi brutto jovedelem(16), /farm(17), /100 kg FCM(18), Munkaerd
hatékonysdga(19), /dsszes ora(20), /szarvasmarha(21), Forrds: TIPI-CAL szamitds(22)
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In comparison with a typical German 75-cow farm the 400-cow operation in Hungary
has cost advantages in terms of land, labour and capital costs. This can be attributed to
very low wages and reasonable levels of productivity (Figure 4).

Figure 4

Dairy farming in Hungary and Germany, comparison of typical farms, 1996

A Quota costs (4)

Dir. payments, subsidies (1)
= i pay Hpsial [MLand costs (5)

©) .
— B Cattle returns (@) @ Capital costs ©)
< @)
> i Labour costs
5 ® Milk returns () ®)
5 g 80 [ Costs for means of production
3
I 70
E
60 - 60
] (]
I 50
- 40 40
z °
o
30 - 30
20 | 20
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0 [ 0
(10) Hungary 400 Cows Germany 75 Cows (10)  Hungary 400 Cows Germany 75 Cows
Exchange rate: 1 DM- 1996=100,51HUF (11) C—\ FAL-BW, PATE-KAPOSVAR
Analysis based on typical IFCN Dairy farms (12) — HEMME/ BORBELY
Source: TIPI-CAL Calculations (13) PN e e (1999)

4. abra: Tejtermelés Magyarorszagon és Németorszdgban, tipikus ilizemek
osszehasonlitasa, 1996

Allami tamogatdsok, kifizetések(1), Allatériékesités(2), T ej arbevétel(3), Tejkvota
koltség(4), Termdfold koltség(5), Téke koltség(6), Munkaerd koltsége(7), Termelés
kozvetlen koltségei(8), DEM/100 kg FCM tej AFA nélkiil(9), 400-as magyar tehenészeti
telep, német 75 tehenes farm(10), Arfolyam(11), Az analizis tipikus IFCN iizemek
adatain alapul(12), Forras: TIPI-CAL szamitas(13)

Disadvantages in Hungary include low output prices and high costs for energy and
concentrates.

The potential of Hungarian milk production can be viewed from two aspects. On
the one hand it is possible to reduce costs by improving dairy management (milk yield,
concentrate use, mortality rates, etc.). On the other hand, in costs analysis depreciation
and capital stock are underestimated due to inflation. Depreciation is calculated on the
basis of purchase prices before inflation, and is therefore very low. Costs can be 20-40%
higher for adairy farm purchased at present.
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In comparison to the German dairy farm the profitability of the established 400-cow
dairy farm in Hungary appears highly favourable. Milk prices are rising more steeply
than the inflation rate, increasing by 0.13 DEM/100 kg in the period 1996-1998.

Under the conditions given, for 1998 the typical farm in Hungary would attain a
return on investment as high as the interest rate prevailing in Hungary (20%). The future
prospects for this farm currently appear promising. Farmers who have bought or will
buy a farm in the future incur far higher levels of depreciation and liability, and
therefore lower profitability and higher risk.

In the long term Hungary appears a highly competitive milk producer on the
European market. Investment in Hungary must be monitored for each individual case,
and is highly dependent on the financial situation (i.e., liabilities / equities and interest
rate) and the management skills of those engaged in dairy production.

CONCLUSIONS

The primary objective of this study, compiled within the framework of the IFCN, to
place in paralel dairy farms typical of Germany and of Hungary, was to assess the
international competitiveness of Hungarian dairy production.

Within this study, the results obtained provide a clear indication of the advantages
and disadvantages of dairy production in Hungary on the scale of international
comparison. The primary advantages are seen to be low wages and the low cost of
agricultural land, which are likely to remain so after Hungary enters the European
Union. This prognosis, negative for many, is based principally on experience gained in
eastern Germany, where even years after reunification prices and costs have still not
attained synchronisation, despite the fact that prices and wages have risen substantially
in the east of the country.

With respect to the three factors of production, in two (land and Iabour) Hungary
maintains a comparative advantage, but capital-related costs now approach very closely
those prevailing in the European Union. Consideration of these aspects and the increases
seen in purchase prices for raw milk gives cause for reflection on why capacity for
profitability is so low in dairy production in Hungary. On the basis of the example
given, alivestock feeding study may provide an answer to this. Although not reflected to
its full extent in the data published here, very high feed costs had to be anticipated and
calculated for at the Hungarian dairy farm. This was attributable primarily to the low
nutrient content of concentrates, for which producers attempt to compensate by feeding
large quantities of expensive feed specifically produced for lactating cows.

A further negative factor emerges in the form of the generally poor state of health
of stocks of cattle, which, practically as a matter of course, entails the culling of dairy
cows after two or three lactations, and also involves relatively high energy costs.

Comparison of the German farm with the Hungarian one provides an image of the
reserves latent in Hungarian dairy production, a proportion of which could be turned to
advantage in the light of a new approach. Exploitation of such reserves would on the one
hand increase capacity for profitability in this branch of production, while on the other
hand potentially leading to a dight deceleration in the continuous rise in consumer
prices for milk, al of which could result in an increase in the international
competitiveness of dairy production in Hungary.
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