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The severe crisis in Hungarian agriculture at the beginning of the 1990s cannot be easily
explained solely by the changes in the social and economic system; the unfavourable
processes started as early as the 1970s and 1980s. Due to the rocketing oil prices of the
seventies and the resulting protectionist tendencies emerging in the agricultural markets
of the world the possibilities for the export of agricultural products became limited, and
at the same time the prices of industrial materials used in farming, particularly energy
prices, increased much more rapidly than the prices of agricultural products (1'����!
1986). An even more serious situation was created by the fact that at the end of the
seventies and at the beginning of the eighties the role of agriculture within the economy
of Hungary underwent a major change: before this date agriculture was, clearly,
supported by the national budget, but afterwards agriculture became a net payer into the
budget, while the government-controlled price system also extracted substantial incomes
from agriculture (-(��)������., 1989; 2*��, 1990).

The change of the political and economic system which took place at the end of the
eighties made the earlier "latent crisis" (-���
�3�������, 1993) quite apparent; at the
beginning of the nineties an overall crisis developed in agriculture. There ensued a
serious decrease in production; investments decreased to an even greater degree, and
reduced spending on current costs came close to endangering the continuity of
production. The level and duration of the crisis was, however, different in different areas
of production (4��, 1998). From 1994 signs of growth were observed in gross
production, investments and income generating capacity, but nutrient management
remains at a very low level.

At the beginning of the nineties the level of fertilisation, continuously high in the
seventies and the eighties, decreased to the level of the 1960s. By the middle of the decade
the size of the total population of livestock providing manure had decreased to half that of
the beginning of the decade. The nutrient balances of the soil remained in the negative, the
majority of crop growers basing their production on using up the nutrients stored by the
soils, accumulated during the intensive fertilisation practices of the past two decades.
Fertilisation with limited amounts of N with no P or K nutrients became general practice,
and this reckless management led to negative nutrient balances as early as the beginning of
the nineties (5*�*! 1997). The drastic decrease in the number of livestock provides no
hope for the substitution with manure of the neglected chemical fertilisation.

The decrease in fertilisation also implies a decrease in the negative environmental
effects usually resulting from excess fertilisation, but the present reckless management
cannot be maintained for long, since the economic foundation will be lost when the
accumulated nutrient content of the soil is exhausted. The present transitory period
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provides a unique opportunity and time for establishing a harmonised legal and economic
framework which is capable of keeping the expected future growth of fertilisation between
limits acceptable from agronomic, economic and ecological aspects.

)�.�'(-+(/*�')'.��+0�)�.�*.�1��(,�)�.�.-+(+2'-
�*+-.��.�

The loss of value in the wealth of Hungarian agriculture became widely known and
evident after the years immediately following the change of system, but this process
actually began as early as the 1980s��7������3���(� (1998) estimated the decrease in
the value of the agricultural machinery between the years 1982 and 1990 to be 232
billion HUF (Hungarian forints) at 1996 prices 8������ �9, another 292 billion HUF
should be added, this representing the increase in the debt of agriculture. Thus, the total
loss of value was as high as 524 billion HUF in the given eight-year period.

)�&����

)����	������ ���������������������
����������&���������0�����334������	�
�������������������3�������5�3367

Item (1) 1982 1990
Book value of equipment on large-scale farms (2) 1835 1624
Estimated value of equipment in small-scale farms (3) 619 598
Estimated value of land (4) 693 693
Total (5) 3147 2915
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The rate of wealth loss and withdrawal of capital accelerated between 1991 and 1995.
The main components of this wealth loss were estimated by 7������3���(� (1998) at
1996 prices, as below (in billions of HUF):

decrease in livestock 160
decrease in value of inventories and buildings used
in livestock enterprises 85
decreased value of crops in field 50
plantations removed or aged 20
obsolete machinery and vehicles 60
other decreases 75

Total: 450

Due to the limitations of the present records and accounts system, it cannot take into
account the fact that during the 1980s, when the investments accounted for in the
balance sheets decreased significantly, the farm enterprises accumulated a substantial
level of nutrient wealth through the amounts of fertilisers introduced into the soils. This
"quasi-investment" is not accounted for in any enterprise record, but the authors are
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convinced that knowing the level of this activity should significantly modify our view
on the loss of wealth in agriculture.

5*�*� (1997) found that in the second half of the 1980s an average of 191,000
tonnes of excess nitrogen, 141,000 tonnes of excess phosphorus and 83,000 tonnes of
excess potassium above the level required for the balance of the soil nutrient content was
applied to the soil each year. With respect to nitrogen, according to ���*�� (1997) "the
overuse of fertilisation was totally senseless (the excess amount was lost)", but the other
two nutrients accumulated in the soil. If the annual average excess phosphorus and
potassium are valued at 1996 nutrient prices, then the annual average phosphorus
accumulation can be estimated at a value of 13.2 billion HUF, and that of potassium at
2.7 billion HUF. This represents an average 15.5 to 16 billion HUF annual increase in
nutrient value, equal to 125 to 130 billion HUF for the eight-year period used by 7�����
3���(� (1998) in their estimations. The loss of wealth in agriculture calculated by
7������3���(� (1998) for the eighties should therefore be diminished by the above
value if the change in the invisible, unrecorded nutrient value is also taken into account.

In accordance with the annual average nutrient balances calculated by 5*�*
(1997) for the first half of the 1990s the soil received 181,000 tonnes less nitrogen,
76,000 tonnes less phosphorus and 170,000 tonnes less potassium than was needed for
soil nutrient balance. If the lacking phosphorus and potassium amounts are valued at
1996 prices, then the annual value of the depletion of nutrients is about 12.6 billion
HUF: a total of 60 to 65 billion HUF for the five-year period. This amount should be
added to the loss of value calculated by� 7������3���(�� (1998) in the 1990s if the
depletion of soil nutrient content is taken into account.

A part of the invisible nutrient value is transformed into a visible value where crop
growers achieve profits while soil nutrient balances are negative. The additional profits
generated by such a situation are calculated as the difference between the value of the
amounts of nutrients utilised during crop growth and the value of the P and K nutrients
applied. The estimation of the profit generated was based on the two most important
arable crops, wheat and maize, according to the methodology described below.
− Taking the actual average yields (data provided by AKII, the Research and

Information Institute of Agricultural Economics) and the average nutrient contents of
yields provided by the relevant literature (%�����������, 1979), the amounts of nutrients
utilised by the crops were calculated, and then valued at the respective nutrient prices.
(The nutrient prices were the averages of prices offered by several fertiliser merchants
in western Hungary.) In calculating the amounts of nutrients extracted by the crop the
assumption made by 5*�*�(1997) was applied: that is, 20% of the N and P content
and 70% of the K content of the above-ground crop is in the by-product, all the by-
product of maize remaining in the field, while on one third of wheat fields the by-
product of wheat remains in the field.

− The amount of manure was estimated on the basis of data provided by the KSH (the
Hungarian Central Statistics Office) relating to farm enterprises. The nutrient content
values of manure were calculated according to the coefficients provided by 1���
(1992), and then the calculated nutrient amounts were valued at the fertiliser nutrient
prices for the current year.

− The average fertiliser costs determined in a representative survey performed by the
Research and Information Institute of Agricultural Economics (AKII) were divided into
N, P and K fertilisation costs. Two versions of this division were made, as follows.
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I. By means of data from our own surveys for 83 wheat fields and 47 maize fields in
the county of Fejér the nutrient content proportions were determined by crop, the
nutrient price rates for 1994, 1995 and 1996 being used.

II. The nutrient proportions were calculated as the national average of the nutrient
proportions in fertilisers sold in 1994, 1995 and 1996 (data provided by the
Hungarian Central Statistics Office), the nutrient price rates for the years 1994,
1995 and 1996 being used.

The difference between the value of nutrients extracted from the soil during production and
that of those applied to the soil during fertilisation was calculated for the three nutrients (N,
P and K) together, and also for only the two "immobile" nutrients, P and K, together. The
latter gives the so-termed "virtual profit" presented in ����� <, either version I or version II,
these being estimates of the  profit arising from the exploitation of P and K nutrients
previously introduced into the soil. This virtual profit was also expressed as a proportion of
the average actual profit of farm enterprises recorded by AKII. The magnitudes of the
figures in ����� < show that a substantial proportion of the accounted profit of the
agricultural enterprises in the nineties is shown as an increase in the net worth of the
enterprise, although it is actually nothing more than the transformation of an "invisible",
non-valued property, the nutrient content of the soil, into a valued property.

)�&���8

)��������	����������&��9�����������!����������������������	
��%�	��������������&������	

Item (1) 1994 1995 1996
:�.�)�( 2 )

Profit, HUF/ha (3) 13306 8108 28763
N,P and K nutrient balance HUF/ha (4) -4509 -3298 -842
P and K nutrient balance I, HUF/ha (5) -2529 -2945 -2345
P and K nutrient balance II, HUF/ha (6) -2377 -2488 -1522
Share of NPK shortage in profit, % (7) 34 41 3
Share of virtual profit I, % (8) 19 36 8
Share of virtual profit II, % (9) 18 31 5

2�'�. ( 1 0 )
Profit, HUF/ha (3) 2327 5183 40158
N,P and K nutrient balance HUF/ha (4) -627 -1508 -3747
P and K nutrient balance I, HUF/ha (5) -1145 -2359 -4036
P and K nutrient balance II, HUF/ha (6) -780 -1603 -2780
Share of NPK shortage in profit, % (7) 27 29 9
Share of virtual profit I, % (8) 49 46 10
Share of virtual profit II, % (9) 34 31 7

<�� �*��*(���� %� �0(�+� '
� #�#���������'
� "&�������!� ��������� �� �*�����������������

(*�/�����#��#��)#

4������('
8�9!�70(�8<9!�@&�������!�;�A��869!�1!�B�'
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�5��*������������������!�;�A��8:9!�1B5+��*����*���
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The redistribution of incomes between the 1980s and the 1990s was possible because the
value (that is, the cost) of the nutrient accumulation in the eighties was a profit-
diminishing factor in the year of application, and so was included in the accounts as
decrease in the net worth of the enterprise, while during the nineties it contributed to the
increase in production, as well as profit, and also the "visible" book value of the
enterprise. ���
��
������������ �����������
������������������������������
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The neglected use of manure and fertilisation, together with the new "reckless
exploitation", became typical features of farming in Hungary when the entry of the country
into the EU became a realistic possibility for the near future. However, in the interest of
both ensuring the chances for accession and improving the position of the country after
accession it is necessary to prove that the environmental burden of the Hungarian economy
is not as great as that of the present EU member states, and that this will continue to be the
case in the future (2���! 1997). The reason for this is that the present member states
would consider it an unacceptable market disadvantage if Hungary were allowed to
produce under less strict environmental requirements (7�#�, 1997), while distrust in
Hungarian products arising from looser environmental control would create handicaps for
the products of the country which would be intolerable to Hungary.

It is, then, absolutely clear that the tendencies in nutrient management in the
present member states of the EU must necessarily be accepted in Hungary, both from the
aspect of improving the position for accession and for the purpose of improving the
competitiveness of the country on the EU market. As far as the nutrient management
tendencies of the EU are concerned the changes which have occurred in the past few
years are unmistakable. At the beginning of the 1990s several developed European
countries introduced limitations, apparently too severe for the situation in Hungary, to
prevent  harmful nutrient accumulation (5*�*! 1992, 1993; -(����#��'! 1994). During
this decade, particularly since the introduction of the European Nitrate Principle (91/676
ECC), an increasing number of studies have been carried out to analyse the expected
impact of the formerly neglected economic measures of environmental policy (7����
��
3� F��
��, 1995; 5�������� 3� 7���
��, 1998; G���� E��
��#� 3� B������
, 1997).
Special attention is accorded by the authors to a newly initiated research project
(NITROTAX) covering six European countries - five EU member states and Hungary -
which deals with the possibilities for introducing taxes on nitrogen use (B�������(#�,
1997). Both the above research and common sense dictate that, although the acceptance
in Hungarian agriculture of the above ����� - that is, the avoidance of the harmful
nutrient accumulation in the soil - might be "automatic" and free of problems, but the
choice of  ���
��
 for achieving this aim requires particular care; the starting point of
this must be the present situation in Hungary. The introduction of economic measures
should be considered seriously, so that these do not enhance the present reckless
exploitation of the soil, but their application convinces the EU member states that this
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country aspiring for accession does not intend to find short-term competitive advantages
at the expense of neglect of the environment.

At the present level of fertiliser use and with the present livestock densities the
global nutrient accumulation in the soils of Hungary is not a real danger, so the aim of
control cannot be the ������ decrease of NPK utilisation, which would undoubtedly
occur if a fertiliser input tax similar to that in force in Austria and Sweden were
introduced in Hungary. At the same time however, even in Hungary there is still a
significant risk of local nutrient concentration, "point-wise" pollution (e.g. in livestock
production sites without arable land), and this pollution would not be affected by the
introduction of fertiliser input taxes.

As the aim is not a decrease in fertiliser use, but rather a decrease in losses and
leaching originating from nutrient cycles in the form of unused, accumulated nutrient
surplus, this aim can be achieved by measures concerning the whole of the cycle and not
only a few components of it. Consequently, instead of the fertiliser input tax the taxation
of surplus nutrients may be a more successful measure which would also be acceptable
to large numbers of farmers. Another fact in favour of this tax is that it is a measure
successfully practised in the Netherlands (7������#� ��� ���! 1996). However, the
identification of nutrient surpluses requires the introduction of a suitable "nutrient
account" system at farm level, to cover the nutrients generally used (that is, each of the
N, P, K nutrients in each phase of the nutrient cycle), and is at the same time simple and
possible to control.

���.-)��+0�'2�*+<'(/�)�.��*.�.()�*.-+*,'(/��=�).2�0+*
(�)*'.()�2�(�/.2.()

)��������������	����������	�������������	�	��
In the present accounting system the number of years over which the fertilisation costs are
spread depends partly on the number of years the crop is grown on the field where the
fertiliser was applied, and partly on whether the fertiliser was applied before or after the
year of the first yield in the case of long-term plantations. If, for example, fertiliser is
applied to an apple plantation when it is established, then the fertiliser cost is accounted for
as a part of the investment itself, and is depreciated together with the whole investment. If
the fertiliser is applied at the time of establishment of perennial legumes, then it is handled
as a cost element of the establishment of the plantation, and is accounted for as divided cost
in three successive years. If the fertiliser is added to annual crops such as wheat or maize,
or to plantations which are already in the yielding phase, then the value of the fertilisation
is fully accounted for as direct cost occurring in the year of harvest. In this latter case - and
this is the most frequent case in Hungarian agriculture - fertilisation is handled as an action
with impact prevailing for only one year.

The costs of applying manure, regardless of the duration of the crop under which
the manure is spread, are accounted for as cost items distributed over several years. The
value of manure used when a plantation is established becomes part of the value of the
investment, and will be depreciated together with the whole investment. The cost of the
manure applied for the establishment of legumes is spread over three successive years as
cost associated with the establishment of the plantation. In other cases (e.g. when
manure is applied for wheat, maize or barley) the value of the manure application is
distributed over 2 to 4 years, in decreasing instalments (H 
�3�F���#�'! 1994; -���
,
1994).
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This means that whenever the same amount can be spent on the application of nutrients
using either manure or fertiliser, manure has an �� ���� competitive disadvantage,
because fertiliser can most often be accounted for as an annual cost, and so can decrease
the pre-tax income for one year, while the cost of manure has to be spread over several
years.

Thus, the weaknesses of the present recording and accounting system regarding
nutrient management can be summarised as follows.
− The system favours fertilisers over manure from the aspect of finance and taxation.
− There is no room for expression of the fact that fertilisation is an action with impact

over several years, and thus separates the real processes from the financial processes.
(This practice has lead to the strange situation that the costs associated with
fertilisation were accounted for in the 1980s, and the incomes arising from fertilisation
were seemingly generated in the 1990s, while the income taxes due are to be paid in
full now, in the rather weak state of agriculture prevailing at present).

− The system does not facilitate the recording of nutrient balances, and without this
nutrient surpluses cannot be taxed.

)������������	��������9�������������������������	����	�	��
In the following section the outline is drawn for an adjustment package to facilitate the
fulfilment of all of the three requirements mentioned above, �������� ���� ����� ��
�������� �� ���� �������� 
�
���� �� ���� ������������ ��� �� ���� ��� ��� �� . The
preconditions for fulfilling the requirements are present in the framework of the current
system. The movements and transfer of materials and tools influencing nutrient balances
are recorded and accounted for within the enterprise, and now also between enterprises.
Both the minimisation of excess work associated with nutrient balance accounts and the
need for controllability suggest that the nutrient accounting system should be integrated
into the present system of financial accounts. Then there would be no need for new
records to include nutrient balance accounting in the present accounting system; only the
present inventory record sheets would be extended somewhat such as to include, in
addition to their usual content, the NPK content values of the inventory items (such as
livestock feed, fertiliser, crop products, etc.) related to the nutrient balances of the farm.
(The nutrient content values would be determined either by authorised laboratories or -
when these are unavailable - by taking the legally permitted level of nutrient content
values for each inventory item.)

The nutrient content values recorded could be introduced into the accounts �������
��� ���� �������� ��� ���� ���������� ������ ��� ���� ��������� �����, in the same accounting
process, into a new subsystem of nutrient accounts for N, P and K. The naming of the
nutrient accounts could be the same as that of the inventory accounts used in the
financial accounting process, but some new accounts would be added, to be used only in
the nutrient balance accounting system. These would be the following.
− The �������������������� accounts show differences between incoming and outgoing

nutrient content values with respect to N, P and K nutrients.
− The �������������������� accounts show the N, P and K nutrient amounts used in the

production process, or extracted with the main products and by-products. If the
balance is positive, it signifies nutrient amounts "left in the soil", lost or accumulated.
A negative balance indicates tendencies of excess use, or reckless exploitation of the
nutrient capacity of the soil.
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The value of the fertiliser or manure applied in the production process should be fully
accounted for as cost; then at the end of the year, in the knowledge of the respective
nutrient balances, adjustments would be made. The value of the inner nutrient balance
per hectare would be compared to a limit value (which may be different in different
geographical locations). Then if the positive nutrient balance were above this limit the
surplus would be evaluated at the actual purchase price of the nutrient amount in the
fertiliser; this figure should then be added to the financial accounts relating to various
methods and nutrients.

In the case of P and K nutrients the surplus would be considered not as cost in the
current year, but as investment. Accordingly, the fertilisation costs of the current year’s
crop production would be reduced by this amount (for which several techniques can be
used, although these will not be dealt with in detail here), and the value of the �������
������, which is a new line in the balance sheet as a new component of the capital
assets, would be increased by this amount. As the production costs of the current year
would be reduced by this amount, the pre-tax profit would be increased automatically.
Nutrient property depreciation (in its economic sense) could subsequently be calculated,
but this "delayed cost accounting" would obviously be less favourable to farmers than
when they were previously allowed to account for the whole cost of fertilisation in the
year of application.

Thus, by introducing the term "nutrient property" the weaknesses of the recording
and costing system related to nutrient management can be strengthened, as follows.
− The "competitive disadvantage" of the application of manure would disappear from

financial accounts and taxation.
− The "delayed cost accounting" applied through the nutrient property would act as an

automatic stabiliser, which would render unnecessary the taxation of surplus P and K
over the limits.

− The gap between the financial and the real processes would be narrowed, as the
nutrient property would provide a way of expressing the multiyear characteristics of
fertilisation.

For nitrogen the 
����
� ���� ���� ����� for the inner nutrient balance can be
understood as loss, and regarded as environmental pollution. Accordingly, the value of
this surplus should not be included in any account, but when the income tax is
computed, this value should be taken into account as an item increasing pre-tax income.
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