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Preface

In relation to the current process of economic transformation in the Eastern European
countries, the Institute of Agricultural Economics has performed a brief study of input
supplies to Polish farms, The purpose of the study is to provide information about
Polish agriculture and agro-related industries, and to indicate possible directions for
further initiatives.

The study is part of the research project "External and Internal Marketing of Agricul-
tural Products in Poland". The project was contracted by the Commission of the Euro-
pean Community and was coordinated by Prof.Dr. Ulrich Koester, University of Kiel.
From the project is so far also published: Jens-Peter Loy & Dorothy Stumme: "Aus-
wirkungen der internen und externen Liberalisierung auf dem polnischen Milchmarkt",
Institut fiir Agrardkonomie, Christian-Albrechts-Universitdt Kiel, Diskussionsbeitrage,
1992,

Copenhagen, June 1992.

Arne Larsen



Forord

I forbindelse med den igangveerende pkonomiske omstillingsproces i de gsteuropziske
lande har Statens Jordbrugsgkonomiske Institut udarbejdet en oversigtlig undersggelse
af forsyningen med produktionsfaktorer til det polske landbrug. Formilet med under-
spgelsen er at tilvejebringe information om polsk landbrug og de landbrugsrelaterede
industrier, samt at udpege relevante emner for yderligere initiativer.

Undersggelsen indgdr som del af projektet "External and Internal Marketing of
Agricultural Products in Poland”. Projektet blev finansieret af EF-kommissionen, og
koordineredes af professor, Dr. Ulrich Koester, Universitetet i Kiel. Fra projektet er
desuden offentliggjort: Jens-Peter Loy & Dorothy Stumme: "Auswirkungen der internen
und externen Liberalisierung auf dem polnischen Milchmarkt”, Institut fir Agrar-
okonomie, Christian-Albrechts-Universitdt Kiel, Diskussionsbeitrage, 1992.

Kgbenhavn, Juni 1992.

Arne Larsen



Summary and Conclusions

The process of transition from planned economy to market economy in Poland, ini-
tiated in 1988-89, has meant significant changes in the agricultural sector, as well as
in the rest of the Polish society.

Agriculture in Poland

Agriculture contributes 18-20 per cent to national income in Poland and employs 22
per cent of the active population. Accordingly, the economic and social importance of
agriculture is greater in Poland than in most other European countries.

The structure of Polish agriculture differs from other former socialist countries in that
approximately 75 per cent of agricultural land is owned by private farmers. The
private-owned farms are relatively small (on average approximately 6 ha), and they
have not been as well supplied by agricultural inputs as the socialized farms (state-
owned or cooperatives). A large number of the private farmers (some 80 per cent)
supplement their income by jobs outside the agricultural sector.

The farm structure varies considerably between regions. In general, the concentration
of large, socialized farms is larger in western than in eastern regions. Moreover, private
farms tend on average to be larger in western regions than in central and eastern
regions.

The economic reform programme (the Balcerowitz plan), implemented at the beginning
of 1990, was designed to provide economic stabilization and liberalization. Among the
applied economic instruments (with consequences for agriculture) were a significant
depreciation of the zloty, and the removal of a large range of production subsidies. The
depreciation was expected to cause increases in the relative prices of agricultural
products, thereby compensating farmers for loss of subsidies. According to the plan and
despite the relative price increases, consumers were not expected to reduce their de-
mand for agricultural products, because product quality would be improved and queues
eliminated.

So far, however, the effects experienced from the reform programme have not met the
objectives. Although some of the goals of the programme (e.g. reduced inflation, im-
proved balance of payments) have been achieved, the expected effects on agriculture
have not yet occurred. The relative prices of agricultural products have declined



drastically and, consequently, the income situation of farmers has deteriorated seri-
ously, As far as agriculture is concerned, the depreciation of the zloty has not been
able to compensate farmers for the elimination of subsidies.

One possible explanation of the inefficiencies in the price transmission is disfanc-
tioning agro-related industries. These include upstream sectors, supplying agriculture
with inputs (fertilizers, machinery, etc.) and downstream sectors, processing agricul-
tural products (e.g. dairies, slaughterhouses, etc).

It should be noted that increasing unemployment ocutside agriculture has cansed a de-
cline in income for small-holders who have been laid off from jobs outside agriculture.
Moreover, declines in real prices of agricultural products have worsened the income
situation for all farmers - private as well as socialized. Uncertainty about future prices
and sales has increased for both private and socialized farms. Combined with high
interest rates, these conditions have had the result, that farmers are unable to buy the
same amount of inputs as they used to. Application of purchased inputs that can easily
be replaced by less expensive on-farm produced products (like feeds/grains), is highly
elastic with respect to such a deterioration of the income situation. In addition, the
demand for investment goods capable of being postponed for some time, is also rela-
tively income elastic.

This report concentrates on the supplies of agricultural inputs.

Supplies of agricultural inputs

The application of agricultural inputs has declined drastically since the beginning of
the economic-political reforms in 1988-89. This is the case with fertilizers, pesticides,
feeding stuffs, seeds, tractors, mechanical equipment, etc. As before the implementation
of the reform programme, in general socialized farms have a higher level of input ap-
plication than farms in the private sector.

As the problems seem to be most serious in the supplies of artificial fertilizers, feeding
stuffs and mechanical equipment (including tractors}, the investigation has concentrated
on these inputs.

Agricultural inputs are generally produced by specialized, subsidized, state-owned mo-
nopolies. The reform programme has meant several challenges for these industries.



Subsidies for producers have been significantly reduced or eliminated. A so-called
"dividend" (tax) has been levied on all state enterprises, and price relations have
changed in some industries. Because of their former monopoly situation they have a
low efficiency with high production costs.

The fertilizer industry has been subject to the elimination of subsidies and the introduc-
tion of "dividends". Moreover, the former favourable prices of energy supplies used in
fertilizer production have been replaced by higher energy prices. In general, production
of fertilizers has become more costly.

Studies of regional price-variations for some fertilizer products show that there is a
general tendency for these products to be less expensive in western than in eastern
voivodshipsl).

In addition, studies of regional differences in fertilizer application in the private sector
indicate that western voivodships usually have higher levels of application than eastern
voivodships, taking differences in soil quality into account.

The feedstuff industry was heavily subsidized during the era of planned economy. Con-
sequently, the industry has established a large (but inefficient) production capacity, Re-
duced demand, due to the removal of subsidies, etc., has thus led to a large excess
capacity. With the current high level of interest rates, fixed costs in this industry have
become huge. Considerable adjustments of production capacity seem to be inevitable.

According to studies of regional price variations, industrially produced feeding stuffs
also seem to be relatively less expensive in Western than in Eastern Poland.

A range of explanations may be given of the regional variations in the supply condi-
tions of fertilizers and feed stuffs. One hypothesis is that the infrastructure is more
developed in Western Poland - reducing transaction costs in the trade in agricultural
inputs.

Another explanation may be that the state-controlled production plants and djstribution
networks have been more extended in regions with relatively large concentrations of
state-owned farms and co-operatives, in order to secure adequate input supplies for
these farms.

1) Voivodships = counties/provinces.
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Third, average distribution costs may be inversely related to the average size of farms,
resulting in high costs of distribution in the central-southern regions with large
numbers of small, private farms.

The industries supplying agricultural machinery are characterized by a high degree of
concentration and specialization, making supply sensitive to the economic performance
in particular enterprises. Moreover, the high specialization hampers the flexibility of
the industries, making them unable to adapt to changes in demand. This has proved to
be costly for the industries in the present sitnation with high real interest rates and,
consequently, large inventory costs. A higher degree of flexibility seems to be crucial
for the competitiveness of the machinery industry.

Conclusions

The present study indicates that the supply of agricultural inputs in general has been
organized to serve socialized farms, while the supplies to private farms have had less
priority. Thus, some inputs are less expensive in regions with high concentrations of
socialized farms (i.e. western parts of Poland) than in other regions. More competition
and distributional efficiency may improve this situation.

Production of inputs is relatively costly, due to extensive use of subsidies and lack of
competition until recently. Significant productivity improvements seem to be necessary.

However, an important reason for the decline in input application is the serious de-
terioration of farmers’ income situation, caused by decreasing relative prices for
agricultural products. As long as the demand for agricultural inputs is limited becaunse
of financial constraints among farmers, capacity problems in input sectors might not
be considered serious. "Bottleneck™ problems may arise, however, if farmers’ income
and, consequently, input demand increase.

The problems of productivity and capacity should be considered simultaneously. Thus,
investments improving productivity may contribute to solving both problems.

Several directions for future investigation of input-related issues may be suggested.
First, more detailed analyses of the economic performance of the input industries may
be relevant in order to reveal possible sources of cost reductions and productivity
improvements. Second, the legislative framework surrounding the input producers and
farmers may be investigated - including protection and subsidy policies. Third, the
organizational structure of all state-owned enterprises related to agriculture, including
farms and agro-related industries, and the relations between them should be examined.
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1. Introduction

Owing to the relative size of the agricultural sector it is expected to be very significant
in the current process of reforming the Polish economy. Furthermore there is some
acquaintance with market-economic conditions in large parts of agriculture in Poland.

On the other hand, the sectors supplying inputs to agriculture have been state-owned
monopolies unfamilar with market conditions, and with no basic requirements for pro-
ductivity and efficiency in the procurement and distribution of inputs. This may cause
severe problems for agriculture during the reform process.

Some indications of the problems, which may occur in the supplies of agricultural in-
puts, are given in this report. The report is the result of a study on such issues. Results
presented here should be interpreted with caution and to a large extent seen as general
suggestions for further investigation,

The study was carried out in the period from July to November, 1991. It is based on
available literature in English and generally available Polish statistics, combined with
a small amount of more specific statistical material. In addition, a study tour to War-
zaw took place in the period from the 30th September to the 4th October. Assistance
in arranging the study tour and with translation was kindly provided by Professor
Andrzej Kwiecinski, University of Warzaw. The tour included meetings with

Tadeusz Borek, Independent Farmers® Solidarity Trade Union

Representatives of the Ministry of Agriculture

Augustyn Wo§, Institute of Agricultural and Food Economics

Antoni Leopold, Church Agricultural Committee

Leszek Zienkowski, Research Centre for Statistical and Economic Analysis, Central
Statistical Office

Aldon Zalewski, Institute of Agricultural and Food Economics

Representative of the Ministry of Industry

Chapter 2 is a description of the importance of the Polish agricultural sector, compared’
with average countries in Eastern and Western Europe respectively. Furthermore, a
description of the structure of the agricultural sector and the recent developments in
Polish agriculture, due to the economic reform programme, is given.

In chapter 3, recent developments in the application of agricultural inputs (fertilizers,
pesticides, seeds, feeding stuffs, machinery, land and credits) are stndied. In addition,
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general descriptions of the performance in the different input industries are given -
leading to the indication that priority in further investigation should be given to 3
industries: fertilizers, feeding stuffs and machinery.

These 3 industries are studied in more detail in chapter 4. It is attempted to indicate
whether insufficiencies in input application could be explained by liquidity restraints,
high production costs, or market-related costs, due to transaction costs or other market
inefficiencies.
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2. Agriculture in Poland

Poland is one of the largest countries in Europe, measured in area terms. This provides
Poland with a potential for becoming a leading country in European agricultural
markets. Whether (or when) this potential can be utilized depends however on the
competitiveness of agriculture and agro-related industries in Poland.

2.1. The economic importance of agriculture

The importance of the agricultural sector to the Polish economy can be described by
some roughly estimated key indicators.

TABLE 2.1 Relative Importance of agriculture and food sectors, 1989

Eastern Western

Poland Europe Europe

National Income {entire food sector) 18-20 % 18% 8%
Employment {agriculture) 22 % 16 % 6 %
Exports {agriculture) 12 % 8% 1%

Eastern European countries include Albania, Bulgaria, Czechoslovakia, German Democratic Republic,
Hungary, Rumania and Yugoslavia, while the group "Western Europe” is identical with the group of EC-
member countries.

* 1986 estimates (14)

Source: (5), (12), (13}, (14).

For 1989, the Polish food sector’s share of the national income has been estimated as
the sum of the agricultural share (12 %) and value-added in the food industry estimated
at between 6 and 8 per cent of the national income. 1986 estimates for Eastern Enro-
pean countries (including USSR) and Western European countries, are provided by
FAO (14). They express average shares of agriculture in Eastern and Western countries
respectively. As can be seen, the agricultural contribution to the national income in
Poland is relatively large. However, the figure must be interpreted with care, because
the price vector may differ between countries. Besides, the estimates are highly
uncertain.
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The agricultural share of employment, as well as the rural share of the Polish popu-
lation, is relatively large. The rural share is about 40 per cent of the total population,
according to the World Bank Task Force (1), so the social importance of the agricul-
tural sector in Poland is considerable. "Employment” represents the share of the total
number of economically active people employed in the agricultural sector.

Estimated export shares are based on FAO data (13). Important exported products from
Poland are live animals, meat products, fruits and vegetables,

2.2. The private sector in Polish agriculture

The structure of the Polish agricultural sector is quite unique. Unlike other former
socialist countries, a large share of the sector consists of private farms. The relative
sizes of the private and the socialized sectors are indicated in table 2.2.

TABLE 2.2 Relative slzes of private and soclalized sectors in agriculture, 1990

Private Socialized
Land 76 % 24 %
Agricultural employment 80 % 20 %
Total production 77 % 23 %
Market production 73 % 27 %
Fertilizer supplies 64 % 36 %
Tractors 86 % 14 %

Source: {5)

In the case of small private farms, a large part of the production is used intemally (by
the farm family or as feeding stuffs). Moreover, some of the production of private
farms may be traded with other private farms without being officially registered. This
may explain why the private sector’s share of marketed production is less than the pri-
vate share of total production.

The supplies of artificial fertilizers (per hectare) to the socialized farms are larger than
the supplies to private farmers. On the other hand, the private sector appears to be re-
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latively well supplied with tractors, compared with the private share of total agricul-
tural land, according to the above figures. However, the average size of tractors in the
private sector is smaller than in the socialized sector. Making allowance for this diffe-
rence, a comparison between the total tractor capacities in the two sectors shows that
the private share amounts to some 80 % of total capacity, which still indicates that the
private sector is relatively well equipped. It should however be kept in mind that such
a comparison only makes sense if the tractors can be utilized to the same extent in both
sectors and there are no discriminations concerning repair services, etc. Available data
are not sufficient to reveal whether or not this is the case.

Socialized farms are typically large, while private farms are small. Production yields
of socialized farms have been larger than yields of private farms of crops demanding
considerable supplies of inputs and mechanization, e.g. cereals, legumes and potatoes.
On the other hand, private farms have larger yield.s of crops like sugar beets, fodder
and hay.

The size structure of private farms is shown in table 2.3.

TABLE 2.3 Size structure of private farms In Poland, 1987

Size Per cent of farms
05- 2ha 30 %
2 - 5ha 28 %
5 -10ha 25 %
above 10 ha 17 %
Private farms, total 100 %
Source: (7)

The average size of private farms is approximately 6 ha. Socialized farms include state-
owned farms with an average area of some 2800 ha and cooperative farms averaging
approximately 340 ha. There are wide regional variations in these figures. The concen-
tration of socialized farms is larger in western regions than in eastern regions.
Moreover, smaller private farms are mainly located in the southern/eastern regions, and
larger farms are found mainly in the northern/western parts of Poland.



16 -

Some 20 % of the private farms (mainly among the largest) involve a full-time farming
by the owners. Some 40 % of private farmers supplement their incomes by external ac-
tivities, and the rest (40 %) are part-time farmers, earning their main income from non-
farming activities.

The income situation of farmers in different size groups of private farms in 1988 (the
year with the latest available data) can roughly be described by the following table,

based on Polish survey data.

TABLE 2.4 Private farmers' income In different size groups in 1988

1000 zl/year Below 3 ha 3-7 ha 7-10 ha i0-15 ha above 15 ha
Gross revenue from farming 1092 2093 3222 4536 7048
Production costs 584 1114 1689 2416 3882
Income from farming 508 979 1533 2120 3166
Other income 632 511 334 328 317
Total income 1140 1490 1867 2448 3483
Average No. of persons 3.45 3.08 4.32 4.95 5.07
Income per person 330 374 432 495 687
Source: (7).

COther income is (presumably) wage income from job activities outside agriculture,
which is quite usual among the fairly small private farms. Average income per person
for all private farms was some 410 thousand zlotys in 1988. By way of comparison,
average income per head in the whole of Poland amounted to 536 thousand zlotys in
1988, so most of the private farmers had below-average incomes.

2.3. Recent developments in Polish agriculture and the process of economic reform

The economic reform programme, introduced at the beginning of 1990 by the
govermnment (the Balcerowicz Plan), was designed to serve two sets of goals: macroeco-
nomic stabilization and transformation towards market-based economy.
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An incomes policy, based on high taxation of nominal wage increases beyond a certain
fraction of the inflation rate, was introduced in order to damp inflation. The tax was
imposed on firms. The foreign exchange market was unified and liberalized for most
current transactions in convertible currencies, and the zloty was depreciated
significantly, followed by firm management of the exchange rate, in order to prevent
inflation. Tight fiscal policy, including substantial reductions of subsidies and
elimination of tax reliefs, was implemented. The purpose of this action was to reduce
or eliminate the fiscal deficit, and to limit demand pressures on the economy. A fourth
element of the reform package was a tight credit policy, aiming to damp demand and
inflation and, in addition, improve confidence in Pelish financial markets. Most prices
were liberalized, and price controls were removed for some 90 per cent of prices.
Remaining prices were raised significantly.

Preparation and planning of reforms, in order to carry out transition towards market-
based economy, were also initiated. Such reforms include programmes for privatization,
demonopolization, legislation concerning bankruptcies, creation of capital markets,
modernization of financial institutions, design of a taxation system and creation of a
social security system, The reforms are due to take place during the coming years,

Among the immediate macroeconomic results of the stabilizing initiatives are: reduced
inflation, improved fiscal balance, improved balance of payments situation, increased
foreign exchange reserves, reduced real wages and increasing unemployment,

According to the World Bank Task Force (1), consequences for agriculture were
expected to arise in three areas:

First, the depreciation of the zloty should increase the relative prices of tradable
commodities (including agricultural products), and therefore make them more attractive
to produce. This was expected to compensate for the removal of subsidies. Although
real wages declined, no significant decreases in urban demand for agricultural products
were expected, because a higher product quality and elimination of queunes should
promote consumers' demand for such products.

Second, exports of agricultural products were expected to increase, due to the improval
of intemational competitiveness following the currency depreciation.

Third, the agricultural sector was expected to be able to absorb some of the workers
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being laid off from industrial enterprises in rural areas and to make it possible for
some part-time farmers to become full-time farmers.

The effects experienced were however different, Indices of the development of real
prices obtained by farmers for three important agricultural products - wheat, pork and

milk - are shown in figure 2.1. A consumer price index has been applied in calculating
the sales price indices.

—
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Figure 2.1 Developments of real sales prices of selected agricultural
products, 1988-1991. Source: (5),(7),(9)

The purchasing power achieved from selling one unit of agricultural product declined
drastically during the transition pertod.

Fixed-price value indices of agricultural production are shown in figure 2.2.

Unfortunately, data for 1991 are not yet available, Cverall agricultural production
declined in 1990, although crop production increased - compared with 1989,

As is evident from the figures, the development experienced by Polish farmers did not
turn out as favourable as the above-mentioned expectations. The expectations express
a line of reasoning, based on assumptions of perfectly competitive, profit-maximizing
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Figure 2.2 Development of agricultural production, 1980-20. Source: (5),(7)

farmers, working in a perfectly competitive economic environment that is operating
efficiently. Such assumptions may be fairly realistic, as far as private farmers are
concermned. On the other hand, upstream and downstream sectors, related to agriculture,
were dominated by state-owned monopolies.

Even though some of the agro-processing industries had been demonopolized at the
national level, they are still monopolies at the local level. As, to some extent, they are
able to control prices of sales as well as purchases, they are not necessarily forced to
adapt to changes in e.g. exchange rates. This is one of the reasons why farmers did not
benefit from the depreciation of the zloty, and therefore were not compensated for the
removal of subsidies. Another reason was that the government prohibited exports of
food products for a period of time in 1990, due to domestic insufficiencies in food
supplies. Despite this, agricultural exports increased in 1990, compared with 1989.

Since January 1990, the employment situation outside agriculture has worsened signi-
ficantly. Farmers used to supplement their income by non-farm working have been laid
off from such jobs and forced to earn their entire living from agricuiture. Furthermore,
financial difficulties have become more serious, also on large farms. For these reasons,
larger structural changes have not yet taken place in Polish agriculture, according to
OECD (3). However, the generational change has accelerated, due to more favourable
retirement conditions.
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In some rural areas, the relative social and economic importance of agriculture is
considerably larger than the national figures sketched in table 2.1 indicate. Such
regions will be seriously hit by recession and depopulation if the economic performan-
ce of agriculture is poor. It is important to these areas that the agricultural sector is
working properly. Moreover, stabilization of the agricultural sector could contribute to
stabilizing the entire Polish economy during the process of economic transition,
because of the importance of this sector.

The World Bank Task Force suggests that the private farm sector already existing may
be used as a platform for implementing market-based economy. On the one hand,
farmers are used to coping with private economy. On the other hand, they are used to
working outside the farm, so their labour supply may be relatively flexible.

However, market-economic price transmission mechanisms related to agriculture will
not work if agro-related enterprises do not adapt to market-economic conditions. As
mentioned above, disfunctioning agro-processing industries and government trade regu-
lations may have played important roles in the recent deterioration of farmers’ income
situation. Among other possible sources of explanation are institutional rigidities in the
supplies of inputs to agriculture. Such rigidities may also prevent proper functioning
of price transmission mechanisms. Preliminary investigations of the most important
among these upstream sectors are the subjects of the remaining chapters.
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3. The input supply situation in Polish agriculture - an overview

Almost all agricultural inputs (fertilizers, pesticides, seeds, concentrated feedstuffs,
machinery, etc.) are supplied by socialized (state-owned or cooperative) enterprises. As
mentioned in the previous chapter, this may distort the price transmission mechanisms
for the entire agricultural sector. This chapter should provide an overview of the
suppiies of different inputs and locate areas, where market problems seem to be most
significantl).

Recent developments in input application in Polish agriculture are shown in figure 3.1.

Index (1986-100)

1986 1987 1988 1989 1590
Year

Figure 3.1 Developments in agricultural input application, 1986-1990
Source: (5),(7)

Application/sales of the inputs considered have decreased in the last part of the period.
Application of tractors is measured as the net growth of the stock of tractors. Unfor-
tunately, 1990 data are not yet available for pesticides and feedstuffs. However,
industrial production of feed mixtures was reduced by 40 per cent from 1989 to 1990,
and therefore a significant decrease in the application of these mixtures is more than
likely.

1) The descriptions are, to some extent, based on information from the World Bank Task
Force (1).
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3.1. Fertilizers

Most agricultural land in Poland needs large supplies of fertilizers. Besides, acidity is
a problem for a considerable part of the land (approximately 60 %) - especially in
north-western, eastern, and central-southemn regions, causing large requirements for
lime fertilizers. Therefore, it is important to plant production that the supplies of lime
and artificial fertilizers are satisfactory. The application of fertilizers has however
declined drastically in 1990, and the decline is continuing in 1991.

According to the World Bank Task Force (1), the technically optimal application of
artificial fertilizers is estimated to average 250 kg of effective nutrient per hectare, due
to the generally poor soil gquality. As appears from table 3.1, this level is far from
being achieved. However, the technical optimum is not necessarily equal to the econo-
mic optimum which depends on crops, vields and relative prices. The European average
application of artificial fertilizers was about 230 kg/ha in 1986, according to the World
Bank Task Force (1).

TABLE 3.1 Application of artlficlal fertllizer and lime, kg active Ingredient per ha of
arable land, 19898/90

Artificial ferlilizers Lime

Total Nitrogen Phosphorus Potassium
All farms 164 69 41 54 182
State farms 258 103 62 93 314
Cooperalives 257 95 68 94 232
Private farms 136 59 34 43 147

Source: (5)

The table reveals that fertilizer application in the socialized sector is almost the double
of the corresponding application in the private sector. Moreover, it is above the esti-
mated optimal level of 250 kg/ha. (This may be due to below-average soil quality,
however.)

Potassium fertilizer is imported from Germany and the Soviet Union (2-2.5 million tons
per year). Nitrogen and phosphorous fertilizers are supplied by domestic production.
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Production is performed by (at least) 12 state-owned industrial plants using relatively
modern technology, but at a higher cost than similar production in Western countries,

Production was highly subsidized until 1989, but after 1990, the subsidies were consi-
derably reduced. Raw materials for the production are mainly imported from the Soviet
Union, North Africa and the United States, while the energy supply mainly consists of
natural gas from the Soviet Union. The industry is considering supplementing the
energy supplies, e.g. by using natural gas from Norway, according to Agra-Europe (2).

Often, the applied mix of nutrients does not match the actual needs. For this reason,
application is imbalanced, and not all of the applied nutrients are utilized. Besides, a
large part of the nitrogen products have undesirable consequences for soil acidity
(especially ammonium sulphate increases acidity).

There are distinctive regional differences in the application of artificial fertilizers.
Farmers in eastern regions use considerably smaller amounts per ha than farmers in
western regions of Poland. Differences in soil quality may explain this regional
dispersion. However, another possible explanation is the existence of market ineffi-
ciencies. This issue is treated in more detail in chapter 4.

The concentration of nutrients in domestic products is relatively low, entailing high
transportation costs per unit of nutrient. The fertilizer products are often delivered in
forms that are difficult to store and apply. Besides, the products lack sufficient
informative labelling, and the farmers’ knowledge of soil quality is not satisfactory.
Available equipment for application of fertilizers, particularly lime fertilizers, is of
poor quality and provides uneven spreads, so co-ordination with the engineering
industry is needed. Often, the equipment does not match the fertilizer products.
Moreover, farmers need more knowledge of the economics of fertilizer application.

3.2. Pesticides

Table 3.2 gives an impression of the application of pesticides in Polish agriculture.
Average application figures are based on a total sown area of 14.4 mio. hectares.

Domestic production of pesticides in Poland is performed by 6 non-private enterprises,
The government is pursuing a policy towards liberalization of pesticide imports and
encouraging the decentralization of purchases. Domestic producers have faced consi-
derable competition. Imports amounts to almost one third of the total amount of
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applied active ingredient. The assortment of imported pesticides is similar to the
domestically produced assortment. Anybody possessing foreign exchange is able to im-
port pesticides directly from abroad.

TABLE 3.2 Pesticide appllcation/sales in Poland, 1989

Tons Average kg/ha
Total 50,003 a5
Insecticides 3,877 0.3
Fungicides 11,999 0.8
Herbicides 32,853 23
Other pesticides 1,274 01
Active ingredient 20,620 1.4

Source: (7).

State-owned farms have the largest application of pesticides, while private farms have
the smallest.

According to the World Bank Task Force (1), some adjustments of the assortments to-
wards more insecticides may be desirable. The market for pesticides may need regula-
tions for the sake of workers’ security, environmental considerations and the economy.

3.3. Seeds

In general, the application of seeds for cereals and potatoes decreased in the period
from 1980 to 1989, although some species were used in increasing amounts.

TABLE 3.3 Application of seeds, 1979/80 to 1988/89

1979/80 1985/86 1986/87 1987/88 1988/89

Cereals, tons 562,735 392,929 422 009 403,744 394,076
kg/ha 71.7 47.9 50.3 47.8 47.0
Potatoes, tons 760,385 698,666 618,521 516,464 455,032
kg/ha 324 4 333.5 319.8 276.8 244 .9

Source: (6} and (7)
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From 1985/86 to 1988/89, the application of seed potatoes per ha of potatoes decreased
by more than 25 per cent, while the application of cereal seeds per hectare remained
fairly stable during that period.

Changes in the mix of cereal seeds are mainly caused by structural and technological
changes, e.g. development of new species, like triticale, etc. Decreasing demand for
seed potatoes is a result of the difficult financial situation for farmers in general.

Poland is performing relatively well in developing and breeding seeds. The genetic
level is high, and the scientific competence is satisfactory. However, some crops - in
particular potatoes and rye - would benefit from more frequent replacements of seeds.
The amounts of materials and equipment for treatment of seeds are insufficient. For
this reason, the treatment is sometimes left to the farmers, who do not have the neces-
sary skill and equipment.

Production of seeds is organized according to conventional principles and standards
similar to those in Western European countries and the United States. Except for some
horticultural products, private enterprises play no role in developing, breeding or di-
stributing seeds. State farms produce high-quality products {(cereals, potatoes, rape-
seed). Other (and smaller) farms produce cereals seeds of more inferior qualities, and
other crops (horticultural, grass, beets). Breeding of seeds is in part subsidized by the
state, but there has been no direct price support since 1986,

A range of fairly small (quasi-state) producers are organized in "Polish Agricultural
Plant Breeding and Seed Preduction Company”, CENAS, operating in close co-opera-
tion with the Ministry of Agriculture. The voivodshipsl) own the organization "Seed
Production Central” which untii 1989 purchased seeds from the producers and sold it
to farmers. The organization maintains approximately 70 breeding stations and 17 main
depots, and receives support from the Ministry of Agriculture. CENAS distributes seeds
from smaller producers.

The World Bank Task Force (1) estimates that supplies were insufficient for rye,
triticale and potatoes to cover the respective crop areas in 1988/89. Other crops had

1) Voivodships = counties/provinces.
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sufficient seed supplies to provide reasonable renewals of seeds. There is a lack of
capacity in the transportation of seed potatoes from the north-eastern regions - (rela-
tively) free from disease - to the rest of the country. Because of great disease risks,
careful control of seed potatoes is important.

Polish seed industry is not familiar with competitive conditions. The trend is towards
privatization and decentralization of production and direct delivery to farmers (i.e.
without distribution organizations). This transition can be expected to cause reductions
in the supplies of seed products, at least in the short run, after elimination of subsidies.
There is a need for a larger capacity of seed treatment and transportation.

3.4. Farm machinery

According to statistics, Polish agriculture is well equipped, as far as mechanisation is
concerned, In particular, the private farms (5-10 ha) have a high density of tractors.
However, the technical level of the equipment on small farms is low, and much of the
equipment is rather ineffective.

During the planned economy, priority was given to the supply of machinery to state-
owned farms. Therefore, most of the machines are dimensioned for large farms and,
consequently, they are too big for the smaller private farms. Besides, the development
of machinery and equipment suffers from a lack of coordination with other sectors, e.g.
the fertilizer industry.

Machinery produced in Poland is less expensive than similar machinery produced in
the EC countries, but the quality is considerably lower. Interest in western tractors and
equipment is therefore increasing. Equipment produced in Poland is relatively difficult
to sell at the moment, There may be a potential for export to developing countries, but
the export potential to industrial countries is expected to be very small. So far, the
industry has been protected from foreign competition.

As mentioned above, state-owned farms had the highest priority in supplies and
assortment of machines, Each voivodship has 2 state-controlled distribution centres for
tractors and other agricultural equipment: one for private farms (Zaklad Zaopatrezenia),
and one for the state-farm sector (AGROMA), According to OECD (3), the monopoly
position of AGROMA has been changed by allowing imports of tractors and
machinery. ‘
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There are parastatal farmers’ circles in every village. They take care of sales, repairs,
training of users, supply of spare parts, etc. There is not much communication between
the distributors (farmers’ circles) and the producers, contrary to what is the case in
market-oriented economies. Therefore, developers of machines take little notice of the
wishes of the users, and producers are not directly facing the requirements for
guarantees, spare parts, etc. On these grounds, and because of the financial situation
of the distributors, the supply of spare parts is usually poor. The World Bank Task
Force (1) estimates that the supply covers only 50 % of the requirements. Small farms
are treated particularly badly, and the situation tends to get worse.

The engineering industry has enjoyed support and protection from foreign competition
during the planned economy, so firms have not been facing strong requirements of cost
efficiency, quality and satisfaction of customers’ (farmers’) needs.

There is a considerable excess machinery capacity, because many fairly small farms
have overdimensioned equipment, and therefore multifarm use of machinery would be
appropriate. State-organized service arrangements for small, private farms have proved
to be bureaucratic and inefficient. Privately organized arrangements have been more
successful. However, there is a need for a more professional management of these -
based on private initiative.

3.5. Feedstuffs

Nutrition in large parts of Polish livestock is poor, because farmers cannot afford to
buy protein feeds. Only 10 % of total concentrate livestock feeds was industrially
produced in 1989, and 1990 showed a further decline in this figure. Concentrate feeds
suffer from deficiencies in quantity as well as in protein quality, resulting in low feed
utilization and large consumption of cereals.

The development of sales of different categories of feedstuffs from state enterprises
1987-89 is shown in table 3.4, as well as the distribution between private and
socialized farms in 1989.

The share of sales devoted to the socialized sector is larger than the relative size of the
sector, especially as far as concentrate feeds are concerned. This share has proved to
be rather unstable during the years considered. The socialized share in all the above
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TABLE 3.4 Sales of feedstuffs, 1987-89

Total Cereals Mixtures

1000 t Total Concentrates
1987 5057 560 4497 1211
1988 5278 603 4669 1127
1989 3882 259 3623 878
In 1989

Socialized sector % 31 % 17 % 32% 43 %
Private sector, % 69 % 83 % 68 % 57 %
Source: (7)

categories was larger in 1988 than in 1989, and preliminary data indicate that this will
be the case in 1990 as well.

The feedstuff industry was almost equally divided between members of the organiza-
tion of state-owned plants, BACUTIL, producing all kinds of feed products, and the
cooperatives (organized in "Samopomoc Chlopska”), mainly producing protein feeds.
However, the industry is getting reorganized into a larger number of independent enter-
prises. Until 1989 the production of feeds was heavily subsidized. These subsidies have
been removed, and therefore demand has in general decreased, resulting in a large
excess capacity. On an average, only 50 % of the capacity is utilized, but some feed
mills have a capacity utilization of only 10 %. The technology of most plants is not
up-to-date, so the quality of the products may vary. In order to prevent total financial
collapse, the producers have increased their prices further.

The World Bank Task Force expects that privatization of the sector will cause a further
demand decrease in the short run.

3.6. Land

During the centrally planned economy, the trade in land was dominated by the National
Land Fund (NLF). Originally the fund worked by taking over land from retiring private
farmers in exchange for pensions. The principles have now been softened, so that
elderly farmers can get pensions without selling to NLF, or they can sell land to the
fund in exchange for cash.
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NLF administers 800,000 ha of agricultural land, of which 50 % is rented by private
farmers. The role of NLF is least significant in the most populated areas in the central
and southern regions of Poland. Most of the NLF purchases are poor-quality land. In
1988 58,000 ha was sold to NLF, and 12,800 ha was traded without interference from

NLF.

NLF sells land to local farmers on favourable conditions, aiming at improving the land
structure. 75% of the sales from NLF are devoted to farm enlargements. In trade with
NLF, the pricing of land is based on the official price of rye. Local authorities decide
who is to be allowed to buy the land if there is more than one potential buyer. The role
of NLF in Polish land policy will presumably change towards e.g. regional, structural
or recreational purposes, according to the World Bank Task Force (1).

Poland has laws concerning taxation of land, and there is registration of land owner-
ship. Besides, Poland has a land classification system that is known by the farmers.
Rules, setting upper limits for the size of private owned farms, were removed in 1990.
These institutional conditions can, with some adjustmens, be useful in a more capitalist
land market structure.

Some problems may however occur concerning privatization and reprivatization of
socialized farms. Such problems include issues such as desired agricultural structure,
administration of the privatization process, treatment of emigrants returning to Poland,
etc. So far, initiatives have been directed towards legislative tasks.

3.7. Finance in Polish agriculture

The financial sector in Poland has been dominated by banks, working as financial
agents of the state authorities. During the centrally planned economy, National Bank
of Poland (NBP) was in charge of formulating credit plans for co-ordination with the
annual plans for production and investment. The credit plans were implemented by
sector-specific banks under the guidance of NBP.

Bank of Food Economy (BFE) and the cooperative banks (CB) were servicing agricul-
ture and agro-industries during the planned system. BFE serviced state enterprises
(state farms and agro-industrial firms), while CB serviced private farms, rural families
and local authorities. BFE played a major role in the implementation of annual credit
plans in agriculture. Moreover, it had a heavy influence on the management of CBs.
CBs have now become partly independent of BFE, even though a large part of them
have made co-operation agreements with BFE,
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NBP has been restructured to become the central bank of Poland. 9 independent banks
have been established. They have taken over the commercial role of NBP, and they are
able to operate across different sectors in the Polish society. Licences have been given
to 26 new banks, of which some are formed as purely Polish companies, while others
are based on joint ventures with banks in e.g. Western Europe. The aim is to form
universal banks, but 2 agro-specialized banks seem to appear:

Agricultural Development Bank (Poznan)

Agrobank (Warzaw)

Modernization of the infrastructure in the banking sector has been initiated, including
electronic clearing, computerization, accounting standards, markets for bonds and
stocks, etc.

In August 1989, the formation of the interest rate was given free. Polish experts
recommend that support to agriculture and agro-related industries should be given as
preferential credits. Funds for temporary interest support have been established because
of the inflation-caused instability.

The World Bank Task Force finds that there is a need for competition in Polish fi-
nancial markets. Besides, it is expected that CBs are most fit for the private agricul-
tural sector. They are placed in every county, while BFE is only placed in the capitals
of the voivodships. Furthermore, the CBs have a large deposit basis and experience in
dealing with risky investments, as opposed to BFE. However, there is a need for
improvements of the information systems of the banks, if they are to manage well in
modemn banking.

3.8. How is the supply of agricultural inputs in Poland?

The results in this chapter indicate that not all sectors supplying agricultural inputs are
sufficiently well suited to deal with market economy and foreign competition.

From the discussion of the fertilizer industry and the market for fertilizers, there
appears to be problems in meeting the demands of farmers. Fertilizer application is low
and decreasing, production costs are high, and the quality of the products should be
improved significantly to make them more useful for farmers. This indicates that the
fertilizer supplying sector may face serious problems, considering a transition towards
liberalized market-economic conditions. A further diagnostic study of the sector is
carried out in chapter 4.

As the market for pesticides is already liberalized, and domestic producers have faced
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foreign competition for some time, no serious structural problems are expected to occur
in this area. The sector seems to be able to adapt to market-oriented economy.

The seed production sector is generally performing reasonably well. There seem to be
problems with inadequacies in the supplies of some seed products, making it hard to
provide reasonable seed renewals and prevent the spread of potato diseases. Moreover,
the transportation capacity for seed appears to be too small. However, the sector is
presumed to be able to overcome these problems and adjust to market economy.

Due to the lack of foreign competition before the economic reforms, the Polish engi-
neering industry is economically weak, according to international standards. The
quality of machines is poor, production is costly, and the distribution networks are in-
efficient. The machinery supplied does not meet the demands of farmers, and the
supply of spare parts is insufficient. Facing international competition, the engineering
industry has serious problems, and proper performance of price transmission is doubt-
ful, as far as this sector is concemned. Further studies of the engineering sector are
reperted in chapter 4.

Large excess capacity and cutdated technology characterize the feedstuff industry, The
sector needs drastic improvements to be able to work reasonably well in a competitive
environment. Further investigations of the feedstuff industry are provided in chapter
4.

The market for land seems to be reasonably well organized to carry out land trade on
market conditions, although the process of privatizing socialized land may cause some
problems.

Financial markets were heavily controlled by state authorities until 1989. However, the
development towards more capitalist functioning is proceeding rapidly, and the provi-
sion of finance to agriculture is not expected to create obstacles to economic reforms
in agriculture.

Several other inputs for the agricultural sector might be considered. Among these, the
supplies of water and electricity to farms, diesel oil for tractors, veterinary assistance,
advisory services and farmers’ education, land amelioration and insemination are
worthy of mention. However, such inputs are not treated in the present study.
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4. Further studies on fertilizers, feed stuffs and farm machinery

It can be concluded from chapter 3 that supplies of particularly 3 groups of agricultural
inputs may have problems adapting to market economic conditions. The 3 sectors -
fertilizers, feeding stuffs and machinery - are considered in more detail in this chapter.

4.1. Development of relative input prices in Poland

Information about market performance may be gained through studies of price beha-
viour. Relative input prices facing the farmers in Poland are shown in figures 4.1-4.3.
Data for the figures have been issued by the Polish Ministry of Finance. The prices are
expressed as amounts of agricultural products sold in order to finance the specified
amount of the input,

Relative price 100 kg Ammonium nitrate, 46 % N
45 — Wheat (*100 kg)
----- Pork {*10 kg)
Milk (*100 1)

3.5 1

0 LULNLSLINLINL L S N M B B I e B B e o

1988 1989 1990 1991
Year

Figure 4,1 Relative price of a fertilizer product, 1988-1991
Source: Ministry of Finance

For instance, in 1988 the price of 100 kg ammonium nitrate was similar to the price
of 65 kg wheat, 10 kg pork, or 55 1 milk. Since 1988, inputs for agriculture have
become considerably more expensive, compared with the prices of agricultural
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ve price 100 kg feed mixture for pigs - "T-2
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Figure 4.2 Relative price of feedstuff product, 1988-1991
Source: Ministry of Finance
Relasive price 1 Tractor - URSUS C-330
' --— Wheat (*100 kg)
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Figure 4.3 Relative price of tractor, 1988-1991
Source: Ministry of Finance
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products). A further study of these markets may contribute to explaining the price
Increases.

4.2, Demand for agricultural inputs

The market price of an agricultural input (and any other good) is determined by de-
mand and supply, under market-economic conditions. For this reason, not only supply-
side conditions are relevant to studying input-related issues. Also the farmers® demand
for inputs is important in the price formation.

As is shown in chapter 2, average income on private farms was below general average
income in Poland in 1988. The sharp decline in real sales prices of agricultural
products (as shown in figure 2.3) has made farmers’ income decrease. Moreover, in-
creasing unemployment outside the agricultural sector has caused lay-offs of some of
the part-time/income-supplementing farmers, and thus reduced non-farming income.

The overall effect has been a considerable worsening of private farmers® financial
situation. Because of high interest rates, this liquidity constraint is binding on most
farmers.

Socialized farms have also experienced declining sales prices for their products. Be-
sides, the former situation of total certainty about future prices and quantities has been
replaced by a situation of more uncertainty for these farms.

It can be concluded from these considerations, that farmers’ income situation has de-
teriorated seriously since 1989. Changes in demands for agricultural inputs are
expected to correspond to the respective income elasticities. Such income elasticities
depend on the nature of the inputs considered, e.g. availability of cheap {poor quality)
substitutes, or possibilities of postponement,

The main contribution to income sensitivity in fertilizer demand may depend on the
extent to which the liquidity constraint is binding. The demand for fertilizers is
moreover characterized by large seasonal variation.

1) In general, relative input prices were lower in Poland than in e.g. Denmark in 1988-89,
as well as in other European countries. However, the relative prices of ammonium nitrate
in Poland have exceeded the corresponding Danish prices since the end of 1990.
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Concentrate feed stuffs can be replaced by roughage, at least in the short term,
although the total necessary amount of feeds becomes larger, because the feed utili-
zation is smaller in respect of roughage than in respect of concentrate feeds. For this
reason, the demand for concentrates can be relatively elastic as regards the price
relation of concentrate feeds to roughage feeds. Consequently, reducing feeds
consumption is a straightforward way to reduce costs during hard economic times, like
those facing Polish farmers at present.

The overall economic situation of farmers has also affected their demand for invest-
ment goods, such as tractors and mechanical equipment. The demand for such "fixed"
inputs may be more elastic than for "variable” inputs (like fertilizers and feedstuffs)
with respect to income, because there are options of postponing some investments, and
there is no direct relation between the investment and the produced output. Besides,
application of mechanical equipment can, to a considerable extent, be replaced by
labour and/or horses. This is especially the case when there are vacant labour re-
sources. From these considerations it appears that the demand for machinery is likely
to be highly elastic with respect to farmers’ income, as well as to the prices of
machinery inputs. There are significant seasonal variations in the demand for
mechanical equipment. Machines are in demand in the seasons where they can be used
in agriculture,

4.3. Fertilizers
Production of fertilizers

The Polish fertilizer industry is relatively up to date, but operates at higher costs than
similar industries in Western Europe. Domestic production of artificial fertilizers has
to a large extent been based on inputs imported from particularly the Soviet Union. For
nitrogen and phosphorous fertilizers the industry has been protected from foreign
competition by means of subsidies.

According to rough estimates, Polish fertilizer prices appear to be significantly lower
than world market prices. There seems to be some margin for the Polish fertilizer
industry to improve quality, ease of application, etc., while maintaining its relative
competitiveness.

The industry consists of about 12 factories producing fertilizers. The degree of
monopolization/concentration of the fertilizer industry can be seen from table 4.1.



TABLE 4.1 Concentration of fertllizer industry, 1987

The largest 2 largest 4 largest
firm firms firms
Per cent of fertilizer supply 22 % 43 % 73 %

Source: (1)

From the table it can be seen that the 4 largest fertilizer producers supply 73 per cent
of the total amount of artificial fertilizers produced. This situation does not provide
much competition among the suppliers. Monopolistic situations are very likely in some
regions, so farmers do not have the option of choosing ancther supplier, if the current
supplies are not satisfactory, or too expensive. Producers are not sufficiently encou-
raged to produce efficiently.

Moreover, the high degree of specialization and monopolization of the industry can
cause a serious problem as regards privatization and permissible bankruptcies. In the
event of the bankruptcy of one such monopoly, the entire supply of fertilizer products
may suddenly be temporarily eliminated, with serious consequences for agriculture.
Political pressures may, however, lead to government intervention, and thus prevent the
threat of bankruptcy from becoming effective. The problem of discontinuity (or in-
divisibility) of supply exists in other input industries too, particularly the engineering
sector.

During recent years, the Polish fertilizer industry has been confronted with two major
challenges, because of the lowering of state subsidies and significant increases in
purchase prices of energy supplies, which is particularly important in the procurement
of nitrogen fertilizers. Furthermore, the "dividend" 1) tax has been introduced. These
elements have led to increases of production costs (at least in the short run) and
consequently of fertilizer prices. Since 1989, production (and supply, accordingly) of
nitrogen and phosphorous fertilizers has decreased significantly - nitrogen by 20 per
cent, and phosphorus by more than 50 per cent.

1) "Dividends" were introduced at the end of 1989. It is a quasi-tax on fixed assets, so it is
independent of the actual camings of the enterprise. It is obligatory for all socialized
enterprises engaged in production or commodity turmover.
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Distribution of fertilizers

If competitive markets are operating efficiently, there should be no significant regional
price discrimination. Accordingly, one approach to an evaluation of the market is to
observe price regional variations.

Paristwowa Inspekcja Skupu i Przetwéstwa Artykuléw Rolnych (PISIPAR) collects
information on prices of selected agricultural inputs in 17 voivodships each week. For
this analysis, data for 9 weeks during the period July 29 to September 28, 1991, have
been used.

Figure 4.4 shows regional price dispersions of powdered superphosphate (a) and nitro-
gen fertilizer (b) respectively (voivodships, where data are not available, are not
hatched).

2000 2ton
ZZ balow 2100
[T 2190 - 2198
BZ 200 - 1299
73 2300 or mows

a) Superhosphate, powder b) Nitrogen fertilizer
17-18% P 48% N

Figure 4.4 Regional price variations in selected fertilizer products, 1991
Source: PISIPAR data

The figure shows price variations among voivodships. While the variations in nitrogen
fertilizer prices seem to be random and relatively small, there seems to be a more sy-
stematic pattern in the superphosphate price variation, which is also relatively larger
(£ 20 per cent). Superphosphate appears to be less expensive in the western parts of
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Poland than in the eastern parts, although the variation seems to become narrower
during the 9 weeks considered.

Application of fertilizers was generally more intensive in western regions than in
eastern regions in 1988/89. These regional differences are due to differences in soil
quality and the need for fertilizing, and they appear for socialized farms as well as
private farms. In general, the private sector has been less well supplied than the
socialized sector, and in 1988/89 the average fertilizer application in the two sectors
was 168 kg/ha and 284 kg/ha respectively. Hence, average application in the private
sector was some 59 percent of socialized sector application.

The regional application data may reveal some institutional imperfections in the di-
stribution of fertilizers. Assuming that variations in the socialized sector fertilizer
application reflect variations in soil quality, there should be expected similar variations
in private sector application; i.e. private sector application per ha should be expected
to amount to around 59 per cent of socialized sector application in each voivodship,
and deviations from this should be random in the absence of institutional inefficiencies,
However, the data show that in western parts of Poland, private sector application per
hectare is between 60 and 83 per cent of the application in socialized farms. The dis-
persion is much larger in southern and eastern regions, but in general, the relative
private application is lower in these regions.

This pattern, together with the above-mentioned price pattern, indicates that the supply
situation is better for private farms in western regions than in southern and eastern
regions. This can possibly be explained by the larger concentration of fertilizer produ-
cers in Western Poland than in Eastern Poland. Especially, this is the case with produ-
cers of phosphorous fertilizers. Low concentration of producers may imply a low
degree of competition and higher costs of transportation.

Assuming the continuation of domestic fertilizer production, it may be concluded from
the regional variation study that more fertilizer producing units (especially phosphorus)
in Eastern regions of Poland can improve the performance of the market for fertilizers,
and provide farmers in these regions with better conditions as regards fertilizer sup-
plies.

However, further investigation may reveal other sources of imperfection that should be
taken into consideration. A few suggestions are given here. First, there may be
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differences in the quality of infrastructure between Western and Eastern Poland, e.g.
roads, communication, etc. Second, the distribution network may be more developed
in the western regions. Third, the larger concentration of socialized farms in western
regions may cause costs of administration etc. to become relatively small, compared
with regions with large numbers of small farms. Moreover, larger average size of
private farms in Western Poland may have similar effects on distribution costs. Fourth,
government interference can have caused the skewness observed, e.g. by favourizing
selected categories of farms or products through subsidies, restrictions or taxes,

4.4, Feedstuffs
Production of feedstuffs

According to rough estimates, Polish feedstuff products seem to be competitive,
compared with world market prices. Like in the fertilizer industry, the domestic
competitive situation in the feedstuff industry can be seen from the following table,

TABLE 4.2 Concentration of the feedstuff industry, 1987

The largest 2 largest 4 largest
firm firms firms
Per cont of feedstuff supply 14 % 26 % 51 %

Source: (1)

Table 4.2 shows that 51 per cent of the total amount of feeds comes from 4 suppliers,
50 the competitive situation is a little better than in the fertilizer industry. However,
the formation of monopolistic situations is not unlikely - at the regional level.

Because of the present low level of demand, the feedstuff producing industry in Poland
is in general characterized by a huge excess capacity making the fixed part of costs
relatively large. This situation is further worsened by the current high interest rate, and
the production of industrial fodder mixtures has been decreasing by more than 50 per
cent since 1989.

The feedstuff industry experienced the elimination of large subsidies at the end of
1989, leading to large decreases in demand. In addition, the high level of interest rates
and the introduction of "dividend" taxes cause problems. In order to meet these
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challenges and try to improve their financial situation, the feedstuff-producers have
increased their sales prices drastically, leading to further reductions in demand.

It seems clear, however, that a substantial rationalization of production is essential in
order to improve the situation in regard to production costs, although this will lead to
reductions of the number of producers - in the short to medium term. The process of
rationalization may be enforced by privatization and decentralization.

Market performance

An indication of the efficiency of the market for feedstuffs is given in the following
figure (assuming that market inefficiencies cause significant regional variations).

a} Mix "B" for cattle b) Concentrate "Prowit LP"
for sows

Figure 4.5 Regional price variations in selected feedstuff products, 1991

The figure reveals that feedstuffs tend to be more expensive in eastern regions than in
western regions of Poland. As the pattern of regional price variation is similar to the
variation in fertilizers, the same suggested explanations of the variation may be valu-
able for feedstuffs as well.

From the above examinations, some preliminary conclusions on feedstuff supplies may
be drawn. Although there are some regional price variations of feedstuff products,
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market cost problems may be considered inferior, compared with the problems of
lacking demand and high production costs. Adjustment and improval of feed quality,
and trimming of the feedstuff producing industry seem to be actions of crucial
importance. These goals, as well as market efficiency, may be achieved in the medium
to long term by reorganizing the industry.

4.5, Farm machinery and equipment
Production of machinery for agriculture

Polish machinery and mechanical equipment are considerably less expensive than
similar equipment from Western European countries, according to the Polish Ministry
of Industry (11), Price comparisons between selected mechanical items are shown in
table 4.3.

TABLE 4.3 Prices of selected mechanical Inputs in Poland and other countries, US$,

1980/91
Polish machine Poland* "Europe™** "European” machine
Tractor C360 6010 22400 Ford
Harvesting combine 20690 50000 Massey Ferguson/UK
Sowing machine 950 8200 Amonom/Germany
Potato combine 5189 17500 Hagizdore/Germany

* Domestic prices, April 2nd, 1991
** European prices, 1990

Source: (11)

More than 75 % of applied tractors and almost all other equipment -are produced in
Poland by 30 large state-owned firms and some 300 small factories/workshops, accor-
ding to the World Bank Task Force (1). In 1989 the production capacity of the largest
factory, URSUS, was 70.000 tractors per year, of which 7 % was exported. The firms
have good buildings and storage facilities, but low productivity. The quality of the
produced machines is generally poor, and innovations and improvements of products
appear to be rare.
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The production of agricultural mechanical equipment is highly specialized, and the
typical producer makes only one type of equipment. For "tractors" and "farm
machinery”, the economic concentration can be seen from table 4.4.

TABLE 4.4 Economic concentration of supplies of mechanical inputs, 1987

The largest 2 largest 4 largest

firm firms firms
Tractors 90 % 96 % n.a.
Farm machinery 15% 23 % 35 %

Source: (1)

The entrance of new producers into the business has not yet taken place, because of
the relatively weak financial situation of producers, as well as farmers. The problems
of economic concentration in input production described in subsection 4.3 are also rele-
vant to machinery.

The seasonality in demand causes problems for suppliers of machinery. There is nor-
mally no significant seasonality in the time profile of production, so factories produce
for inventories in seasons with low demand, in order to meet the requirements in sea-
sons of high demand. This strategy may be optimal in periods of low real interest rates,
production capacity etc,, having been adapted to such situations. The current high
levels of interest rates have however entailed large increases of inventory costs, due
to seasonal fluctuation in demand.

A smaller degree of specialization may remedy this problem. Producers should be able
to adapt production to demand, and when seasonal demand is low for one type of
machinery, they can switch production towards another type of machinery which is in
season. Macroeconomic stabilization, involving decrease of inflation and interest rates,
may also reduce the problem. This might make it possible to achieve lower real interest
rates. However, even in situations of macroeconomic stability and low interest rates,
flexibility in production may be attractive to producers.

Unfortunately, there are no available statistics suitable for investigating market ineffi-
ciencies, e.g. regional variations.
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As regards mechanization, another factor should be kept in mind. Besides the supply
of new machines, it is also of crucial importance that the supplies of services (e.g.
repair services) are working properly, and to a sufficient extent. There are not,
however, sufficient available statistics to illuminate this question at present.

The conclusions on the supplies of mechanical equipment are rather vague, because of
insufficiencies of available statistics. However, it seems clear that the large extent of
specialization and monopolization of the engineering industry can cause problems for
several reasons. The concentration causes a lack of competition, and thus a lack of
incentive for cost efficiency. Moreover, seasonality in demand makes the industry
highly sensitive to the interest rate level and the economic concentration of machinery
production makes agriculture highly sensitive to the economic performance of the
machinery producing enterprises - and possible bankruptcy.

Future imports of farm machinery from e.g. Western Europe may provide the necessary
competition to induce cost efficiency in the Polish engineering industry. Moreover,
such imports will reduce farmers’ dependence on monopolistic suppliers.
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Sammendrag

Den i Polen igangv®rende gkonomiske omstillingsproces, som blev startet i 1988/89,
har medfgrt betydeligt ndrede vilkar for sivel landbrugserhvervet som for det gvrige
polske samfund.

Polens landbrug

Landbruget bidrager med 18-20 pct. af Polens nationalindkomst og beskaftiger 22 pet.
af den polske arbejdsstyrke. Den gkonomiske og sociale betydning af landbruget er
sdledes stgrre i Polen end i de fleste andre europaiske lande.

Landbrugets struktur adskiller sig fra landbrugsstrukturen i andre post-socialistiske
lande, idet ca. 75 pct. af det polske landbrugsareal ejes af private landmand. Disse
private brug er relativt smi (i gennemsnit ca. 6 ha), og deres forsyninger af produk-
tionsfaktorer har ikke varet s& god som hos de "socialiserede” brug (dvs. statsbrug og
kooperativer). Et stort antal private landmand (ca. 80 pct.) supplerer derfor deres ind-
komst ved at tage Ignnet arbejde uden for landbruget.

Bedriftsstrukturen udviser betydelige regionale variationer. Generelt tenderer brugene
i det vestlige Polen til at veere stgrre end i det gstlige Polen, dels pd grund af en hgjere
koncentration af socialiserede brug, og dels fordi gennemsnitsarealet pa private brug
er stgrre.

Det gkonomiske reformprogram, som blev ivarksat i starten af 1990, var udformet med
henblik p& gkonomisk stabilisering og liberalisering. Blandt programpunkterne med
virkning for landbruget var en kraftig devaluering af zloty’en samt fjernelse af en lang
rekke produktionssubsidier. Devalueringen forventedes at gge priserne pi landbrugs-
produkter i forhold til priserne pd andre varer, hvorved landmandene ville blive kom-
penseret for bortfaldet af subsidier. Derudover forventedes det ifslge planen, at for-
brugemnes efterspgrgsel efter landbrugsprodukter ikke ville falde pa trods af de relative
prisstigninger. Arsagemne hertil skulle bl.a. vere et forbedret kvalitetsniveau.

Hidtil er reformprogrammets forventninger imidlertid ikke blevet indfriet. Ganske vist
er nogle af milsztningerne opfyldt, men de forventede virkninger p4 landbruget er
endnu ikke indtruffet. De relative priser pi landbrugsprodukter faldt drastisk, hvilket
har forveerret landmandenes indkomstsituation. Siledes har zloty-devalueringen ikke
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kunnet kompensere landmandene for bortfaldet af subsidier.

En mulig forklaring pd den utilstrezkkelige pristransmission kan vzre en manglende
tilpasningsevne i de landbrugsrelaterede industrier. Disse industrier omfatter pi den ene
side faktorsiden (dvs. kunstggdning, foder, maskiner etc.) og p4 den anden side for-
arbejdningssiden (mejerier, slagteriet etc.).

Den voksende arbejdslgshed uden for landbruget har betydet en indkomstnedgang for
de private (deltids-) landmand, som er blevet ramt heraf. Derudover har det relative
prisfald for landbrugsprodukter medfgrt realindkomstfald for sivel private som sociali-
serede brug. Usikkerheden omkring fremtidige priser og afsztningsmuligheder er gget.
Disse forhold har, sammen med et hgijt renteniveau, haft som konsekvens, at landman-
denes indkomst- og likviditetsmassige forudszminger for at indkgbe inputs er redu-
ceret. Forbrug af inputs, der forholdsvis let lader sig erstatte af mindre kostbare, internt
producerede inputs (fx korn i stedet for indkgbt foder), er fglsom over for sddanne
indkomstnedgange. Indkomstfglsom er ogsd efterspgrgsien efter investeringer, som
eventuelt kan udsattes.

Nazrvarende rapport koncentrerer sig imidlertid om udbudssiden pa de forskellige mar-
keder for produktionsfaktorer til landbruget.

Udbuddet af iandbrugets produktionsfaktorer

Faktorindsatsen i landbruget er generelt aftaget drastisk siden starten af de gkonomisk-
politiske reformer i 1988-89. Bide fgr og efter reformernes ivarkszttelse har de socia-
liserede brug haft en stgrre faktorindsats end brugene i den private sektor,

Forsyningsproblememe har tilsyneladende veret mest alvorlige for kunstggdning, fo-
derstoffer og maskiner (incl. traktorer). Det er derfor valgt at koncentrere undersggel-
sen omkring disse brancher.

Produktionsfaktorer til landbruget produceres hovedsageligt af specialiserede, subsidi-
erede, statsejede monopoler. Reformprogrammets gennemfgrelse har stillet disse mono-
poler over for store udfordringer. Siledes er deres subsidier blevet elimineret eller
kraftigt reduceret. En speciel skat ("dividende") er blevet pilagt alle statsvirksomheder,
og prisforholdene er @ndret. P4 grund af deres tidligere monopolstatus er mange virk-
somheder ineffektive og har hgje produktionsomkostninger.
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Kunstggdningsindustrien har mistet subsidier og er blevet underlagt "dividende" be-
skatninger. De tidligere favorable energipriser er blevet erstattet af hgjere energipriser.
Generelt er produktionen af kunstggdning siledes blevet mere bekostelig.

Visse kunstggdningsprodukter synes generelt at vaere billigere i det vestlige Polen end
i det gstlige Polen. Indsatsen af kunstggdning pd private brug er stgrst i de vestlige
regioner, selv nir der tages hgjde for forskelle i jordens bonitet.

Foderstofindustrien blev kraftigt subsidieret under det plangkonomiske system. Som
fplge heraf har branchen opbygget et stort, men ineffektivt produktionsapparat. Falden-
de efterspgrgsel pga. bortfald af subsidier m.v. har derfor fgrt til stor overskudskapaci-
tet. Med det hgje aktuelle renteniveau er kapacitetsomkostningerne blevet enorme,.
Betragtelige kapacitetstilpasninger synes pi denne baggrund uundgéelige.

Industrielt fremstillede foderstoffer er tilsyneladende billigst i de vestlige regioner af
Polen.

Der kan gives forskellige forklaringer pd det regionale variationsmgnster i de forsy-
ningsmassige forhold vedrgrende kunstggdning og foderstoffer. En mulighed er, at
infrastrukturen er mest udviklet 1 det vestlige Polen - og dermed at transaktionsomkost-
ningerne i forbindelse med handel af inputs er mindst i disse regioner.

En anden forklaring kan vare, at statskontrollerede produktionsanlag og distributions-
net for de pdgzldende faktorer har vaeret mere udbyggede 1 omrider med relativt store
koncentrationer af statsejede og kooperative brug - med henblik p fgrst og fremmest
at sikre disse brug en tilfredsstillende forsyningssituation.

Som en tredje mulig forklaring kan anfgres en eventuel negativ sammenhang mellem
gennemsnitlig bedriftsstgrrelse og gennemsnitlige distributionsomkostninger. En sddan
sammenhzng ville betyde, at distributionsomkostningerne er relativt stgrst i de centralt-
sydlige regioner.

De polske producenter af landbrugsmaskiner er kendetegnet ved hdje grader af speciali-
sering og gkonomisk koncentration, hvilket ggr hele markedets forsyning fglsom over
for enkelte virksomheders gkonomiske situation. Desuden hemmer den hgje speciali-
seringsgrad virksomhedemes evne til at omstille sig til @ndringer i efterspgrgslen.
Dette har vist sig at vare et problem for virksomhedeme i den nuverende situation,
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hvor renteniveanet og dermed lageromkostningerne befinder sig pi et hgijt niveau. Hp-
jere fleksibilitet synes at veere uomgangelig, hvis maskinindustrien skal udvikle sig til
at veere konkurrencedygtig.

Konklusion

Nzrverende undersggelse fgrer frem til en indikation af, at faktorforsyningen til land-
bruget har veret organiseret med henblik pd at servicere de socialiserede brug, mens
forsyningen til private brug har varet prioriteret lavere. For nogle faktorer har dette
som nzvnt givet sig udslag i lavere priser i de regioner, hvor koncentrationen af
socialiserede brug er stgrst (dvs. de vestlige dele af Polen) end i gvrige regioner. En
skerpet konkurrencesituation, kombineret med effektivitetsforbedringer i distributions-
leddet kan formentlig afhjzlpe sidanne skaevheder.

Produktionen af inputs er relativt ineffektiv og bekostelig pga. det plangkonomiske
systems udbredte brug af subsidier og mangel pi konkurrence. Der skgnnes sdledes at
vzere behov for betydelige effektiviseringer i disse sektorer.

En veesentlig grund til faldet i faktorforbrug er dog landmandenes alvorlige indkomst-
fald, forirsaget af faldende relative priser pa landbrugsprodukter. S4 leenge landbrugets
faktorefterspgrgsel er begrenset af landmendenes indkomstsituation, volder kapacitets-
problemerne pa fakiorudbudssiden ikke alvorlige problemer. "Flaskehals"problemer kan
imidlertid opstd, hvis landmandenes indkomst og dermed faktorefterspgrgsel gges.

Lgsning af sivel effektivitets- som kapacitetsproblemerne skal ses i sammenhang.
Séledes vil produktivitetsfremmende investeringer i de relevante sektorer kunne bidrage
til lgsning af begge problemer.
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APPENDIX

Table A.1 General statistical information about Poland

1989 1990 Latest data
Total area, 1000 ha 31,268
Arable land, 1000 ha 18,727 18,720
Sown area, 1000 ha 14,334 14,242 -
Total population (end of year) - 1000’s 38,038 38,183 =
Economically active population, 1000's 17,130 16,501
National income (SNA) - current prices - bn zi 118,319 -
Imports - current prices - bn z1 14,864 90,513
Exports - current prices - bn z1 19,476 136,055 -
State credit balance - current prices - bn zt - 3,579 2,418 -15,3971
Average monthly nominal wage - total - 1000 206.8 1029.6 1698.72)
zl
Average monthly nominal wage - agriculture - 206.7 958.4 1418.5%
1000 z1
Rate of consumer price inflation, per ceat p.a. 351.1 685.5 168.3%
Average credit interest rate, per cent p.a. 494 66.7 36.09
Free market exchange rate, zi/US$ 5565 9570 113433

1) July, 1991
2) average, April-June, 1991

3) consumer price increase, from July 1990 to July 1991.

4) average in 1lst quarter, 1991
5) Aungust, 1991
Source: (5),(7),(9)
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Table A.2 Indices of agricultural production, 1980-1990 (1980=100)

Total produc- Crops Live-

tion stock
1980 100.0 100.0 100.0
1981 103.8 118.9 91.1
1982 100.9 115.9 88.2
1983 104.2 122.8 88.5
1984 110.2 131.9 91.8
1985 110.9 129.2 895.5
1986 116.5 137.4 98.5
1987 113.8 134.6 959
1988 115.2 134.2 98.9
1989 116.9 137.8 98.9
1990 114.2 146.7 93.8

Source: (§),(7)
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Table A.3 Agricultural production in Poland 1980-1990

1980 1985 1988 1989 1990
Crop production
Wheat - mill t 5.1 6.5 7.6 8.5 9.0
Rye - mill t 6.5 7.6 5.5 6.2 6.1
Barley - mill t 3.6 4.1 38 39 4.2
Oats - mill t 24 2.7 22 2.2 2.1
Other cereals - mill t 1.9 2.8 5.4 6.2 6.6
Cereals, total - mill t 19.5 237 24.5 27.0 28.0
Potatoes - mill t 42.7 36.5 347 34.4 36.3
Sugar beets - mill t 14.1 14.7 4.1 14.4 16.7
Oilseeds - mill t 0.7 1.1 1.2 1.6 1.2
Vegetables - 1000 t 4183 4605 5576 5436 5628
Fruit - 1000 ¢ 1717 2189 2168 2078 1416
Livestock production
Beef (excl. calves) - 1000 t 1345 1376 1365 1244 1429
Pork - 1000 t 2216 1889 2318 2330 2331
Poultry - 1000 t 599 392 496 517 485
Milk - mill 1 16000 | 15955 15177 15926 15382
Eggs - millions 8902 8636 8220 8032 7648

Crop production: average 1976-1980.

Source: (5),(6),(7)
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Table A.4 Development of consumer prices and producer prices for wheat, pork and milk,

1988-1991
Consumer price | Wheat Pork Milk
index 1000z1/100kg | zi/kg zifl

1988 100.0 5.9 391 70

1989 351.1 17.8 1328 209
Dec. 1989 891.6 32,0 3090 456
Jan. 1990 1601.3" 89.1" 5916 594"
Feb. 1990 1982.4" 89.1° 5916" 594"
Mar. 1990 2067.6" 89.1" 59i6° 594"
Apr. 1990 2222.7"" 78.2"" 8194™ 572"
May. 1990 2324.9"" 78.2"" 8194 572"
Jun. 1990 2404.0 733 7975 551
Jul. 1990 2490.5 77.0 7988 557
Aug. 1990 2535.4 79.0 8146 574
Sep. 1990 2652.0 79.1 8607 609
Oct. 1990 2803.1 80.0 9158 673
Nov. 1990 2940.5 82.5 9736 772
Dec. 1990 3114.0 83.6 10093 906
Jan. 1991 3120.9 85.6 10652 989
Feb. 1991 3568.3 87.6 10727 1053
Mar. 1991 3758.9 83.2 10336 1052
Apr. 1991 3800.8 83.8 8971 1021
May. 1991 3901.2 82.9 7880 965
Jun. 1991 41445 83.7 7734 917
Jul, 1993 l 4191.5 82.7 7682 891

* 1st quarter average, 1990; ** 2nd quarter average, 1990
Source: {5),(7).(9)
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Table A.5 Industrial production of agricultural inputs, 1980-1991

1980 1985 1988 1989 | 1990 1991
Fertilizers - 1000 t 2237 2270 2718 2725 1854 -
Nitrogen fert, - 1000 t 1290 1254 1622 1643 | 1302 852"
Phosphorous fert. - 1000 t 843 889 962 945 467 186"
Pesticides - 1000 t 34,5 37.4 47.7 45.6 19.0 13.8"
Feed mixtures - 1000 ¢ 9734.0 7562.0 8317.0 8161.0 | 4954.0 | (1245
Tractors - 1000°s 57.5 59.0 58.3 48.0 354 14.5"
Plows - 1000"s 30.0 84.7 445 404 31.3 -
Sowing machines - 1000's 134 21.6 21.0 16.5 13.0 -
Harvesting combines - 1000’s 4.6 5.1 5.9 6.1 4.9 -

* Jan.- Aug. 1991
Source: (5),(6),(7),(9)

Table A.6 Application of agricultural inputs, 1985-1990

Fertilizers Pesticides Feed stuffs Tractors, stock,

1000 t t 1000 t 1000’s

1985 36526 4227 924.6
1986 3413 36045 4660 989.5
1987 3583 44688 5057 1043.5
1988 3277 56320 5278 1101.3
1989 3625 50003 3882 1152.6
1990 3029 - 1185.0

Source: (5),(7)







