Figure 1.5-2 AVERAGE AGRICULTURE PROFITABILITY OF 4 TYPES OF
FARMING OPERATIONS
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Figure 1.5-3 SALES TO ASSETS RATIC ACCORDING TO LAND SIZE @
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(4) Productivity

Productivity is analyzed in terms of land and labor.  In the case of land,
productivity is obtained in the {forms of production volume and sales value

per hectare of land.  Regarding labor productivily, the sales valuc onc man
can generate per day is estimated.

Calculations were made as follows.
Land Productivity = 1)} "Fotal Production / Cultivated Arca (ton /ha)
2) Total Agriculture Income / Cultivated Arca (PLN/
ha}
Labor Productivity ="Total Agriculture Income / Total Working Time (PLN
!/ manday)z

1) Land productivity

Figures 1.5-4 to 1.5-6 show that the cconomics of scale in terms of land
size arc realized in the cases of cereals, fodder crops and sugar beels.
Therefore, food-processing companies which purchase these raw materials
wish to make production contracts with producers with a certain land size.
For instance, a sugar company is considcrj:mg purchasing raw materials
from producers with more than 4 ha of land in the futurc,

I Pue to data limisation, 1abor productivity in terms of volunies of produciion is not available.
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Regarding potatoes, which is an important induslrial raw matcrial, 166
farms in the survey produce then.  However, the production size in gencral
is small, as the majority of produccrs (110 out of 166 farms) arc producing
potatocs on less than 1 ha of land. It also confirms the saying that,
presently, many producers mainly produce vegetables for scif-consumption
rather than for salc o food processing companics.  Under such
circumistances, it is impossible for producers to supply certain amounts of
produce regularly at this moment,

As far as the survey is concerned, vegetables are produced on small land
arcas with less than | ha (48 out of 57 samples answered) and large-scale
operators are hardly seen.  [n addilion, the cconomies of scale in terms of
land size are not realized in the case of vegetable production.  In the case
of fruil, specialized producers are observed in the survey and the land

productivity incrcases as the land size is bigger to a ecrtain extent.

Figure 1.5-4 PRODUCTION YIELD OF CEREALS
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Figure 1.5-5 PRODUCTION YIELD OF FODDER CROPS
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Figure 1.5-6 PRODUCTION YIELD OF VEGETABLES AND FRUIT
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Labor productivity

Although the cconomics of scale in terms of production are realized in the

cases of cereals and fodder crops, profitability of these per 1 ha of land is

smaller than for vegetables and fruit and fivestock larms, Fables 1.5-4 (1)-

(6) show land proeductivity and labor produciivity of farming opcrations

according to land size and types of operation. On average, land

productivity of vegetables and fruit and of livestock farms are higher than

1.5-10



e

those of cereals and mixed farms.  In other words, vegetables and fruil, as

well as livestock producers can generate higher income on the same size of
land.

As clearly shown in Tables 1.5-4 {1} -(6), labor productivity in terms of
sales {amount of moncey a producer can generate per day) is also small if
land size is small in the cases of cercals, mixed and vegetables and fruil
farms. The livestock scctor shows a different trend as both small and
targe scales of farms show high labor productivity., This scems to be a
result of dilferent farming styles achicved by the livestock sector, where
(‘apital-inlcnsivc production was commonly obscrved during the ficld
survey.

Table 1.5-4 (6) implics a problem associated with vegetable and fruit
production. As the table  shows, vegetable and fruit farms with fcss than §
ha of land show lower labor productivity compared with other farming
lypes. Even lhough vegetable and fruit production is net gencrally
constrained by land size, its labor preductivily could be constrained by land
sizc to a certain cxtent.  Since it is labor-intensive production, a certain
produclion size is necessary to gencrate cnough income te cover labor
costs.

1.5.3 Working Hours

Figures 1.5-7 (1) -(5) show average working hours of 4 types of farming
operations. It is obvious that a vegetable and fruit farming operation is the
most labor-intensive farming operation among the 4 types.  For example,
during the ficld survey a vegetable producer said that he spent about 500
mandays to produce 60 tons of broccoli on 6 ha of laad.
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Table 1.5-4 (1)-(6) AVERAGE LAND LABOR PRODUCTIVITY

(1) By Types of Farming Opcrations

(2) By Land Sizc

Land Productivity iLabour Producﬁvil) Land Producti?ity Labour Productivity
{PLN/ha) {PLN/manday) (PL.N/ha) (PLN/manday)
Total 5,816 491| 11-5ha(62) 11,154 436
Mixed 2,635 368] |5-10ha(66) 3,500 296
Cereals 2,093 351 |10-15 ha(21) 2,347 469
Livestock 9,731 681 [15-20 ha(9) 3,464 507
Vegetables & Fruit 9,262 604 [20-30 ha(1d 2,229 834
30 ha-(10) 2,425 1,676
(3} Mixed Fanns (4) Livestock
Lang Productivity |Labour Productivit Land Produciivity Labour Productivity
(PLN/ha) (PLN/manday) .. (PLN/ha) (PLN/manday)
1-5 ha(22) 2,536 s3] |1-5 ha(15) 34,011 1,635
5.10 ha(34) 3,051 186] |5-10 ha(34) 3,296 236
10-15 ha(9) 2,378 425 110-15 ha(8) 2,787 581
1530 ha(1 1) 1,965 1,148] [15-20 ha(5) 2,977 320
30 ha- (4) 2,458 1,382 |20 ha(8) 2,717 BRIk
(5) Cereals (6) Vegetables and Fruit
Land Productivity |Labour Productivity Land Productivity |Labour Productivity
{PLN/ha) {PLN/manday) _ {PLN/ha) {PLN/manday)
1-5 ha(15) 1,875 141) |1-3ha(s) 12,084 18
5-10 ha(2) 2,092 46| |3-5 ha(s) 7,408 127
10-20 ha(5) 2915 356] |5-7ha(3) 8,752 2,053
20 ha-(4) 1,884 1,285| 17-9ha(2) 7,608 1,039
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Figure 1.5-7 (1)-(5) WORKING TIME
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1.5.4 Marketing

(1) Marketing channels

Figures 1.5-8 to 1.5-10 show how the final output is uscd or purchased in
the cascs of cereals, vegetables and fruil, and livestock.  Figures in
parcatheses arc numbers of sample farms. 1t is obvious that the share of
nonmarketed produce (cither self-consumed or used for production) is
relatively high in the cases of cercals and fruit and vegetables compared
with livestock produce.

These results confirm the interviews conducted in the field SUIVEYS.
Vegetables and fruit are mainly produced for self-consumplion purposcs
duc to producers’ inadequate access to markets.  Cereals are used for
feeding animals.  During the field surveys, this phenomena was commonly
obscrved at cattle-brecding farms which did not want to feed cattle with
expensive feed, as prices of cattle meat were too low to recover the
purchasing costs.

Fowever, as the land size of farms becomes bigger, the shares of marketed
produce among total produce also-increase to a certain extent.  This
implics that it is casicr for large-scale producers to meet buyers’ demand in
terms of both quality and gquantity, which rcsults"in better markeling
channels.  In the case of livestock, most produce is sold and the amount

which is utilized for sci-consumption and production purposes is small.
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Figure 1.5-8 SALES CHANNELS OF CEREALS
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Figure 1.56-9 SALES CHANNELS OF VEGETABLES AND FRUIT
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Figure 1.5-10 SALES CHANNELS OF LIVESTOCK
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(2) Sclf-consumption

As seen in the previous scction, one of the characteristics of the present

agriculture situation in Konin Province is its high share of scif-consumption.

Table 1.5-5 shows average self-consumplion rates of main plant products.

Since the self-consumption rate of Jivestock produced is small, inadequate

data arc available, so an analysis of livestock products was not included.

The resulls suggest thal, at present, many producers use products for scil-

consumption rather than sclling outside of the farms. In the case of fruil,

the result of 100% is not considered to represent the real situation, as the

sample number is far smaller than the others.

Table 1.5-5 AVERAGE SELF-CONSUMPTION RATES

Barely Vegetables | Fruit Polatocs Rye Wheat
No. of Famns 72 55 18 142 1211 116
Self Consumption Rate 37.6% 38.6% 100.0% 44.2%% 43.6% 37.7%
Land Siz¢ (ha) 1.2 10.5 7.3 9.8 10.4 11.5




1.5.5 Group Formation

(1) Sates group

Presently, only 11 farms sell their produce together with other producers
(scc Table 1.5-6).

Table 1.5-6 PRESENT GROUP SALES ACTIVITIES

Vegelabie & Livestock Plant & Others
Fruitl - Rapesced
fcssthan S ha i 1 1 0
5t0 10 ha 0 0 0 o
Morc than 10 ha 0 3 3 )
Total 1 6 4 0

{2) Membership in proups

Presently, producers are members of the following groups or organizations.

Agriculture Chamber 14.69 %
Agriculture Association _ 6.0%
Group of Countryside Women 333 %
Association of Pig Breeders 20%
Association of Vegelable and Fruit Producls 20%
Cattle Breeders Association 1.33 %
Polish Peasants’ Party 1.33 %
“Solidarisc” of Individuat Farmers 133 %
Bee-Keepers Circle 0.66 %

{3) Membership in producers’ groups

Figures 1.5-11 and 1.5-12 show producers’ opinions ahout group formation.
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Figure 1.5-11 WHAT KIND OF PRODUCTS DO YOU BUY WITH OTHER
PRODUCERS?
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Figure 1.5-12 WHEN DO YOU FEEL THE NECESSITY OF FORMING A
PRODUCERS GROUP?
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1.5.6 Credit

(1) Source of credit

Qut of 200 farms, 112 farms borrowed money (rom the following sources,

Coopcerative Banks

Othe
Othe

r Banks

s

(2) Purposc of credit

112 farms

10 farms

1 farm

As far as 88 farms out of 121 farms arc concerned, demand for

implementing fertilization and plant protection ranks the highest.  The
most common guarantee is land (sec Table 1.3-7).
Table 1.5-7 PURPOSES OF CREDIT (88 SAMPLE FARMS)
Land Machincry House/f Fertilization | Consumption Clhess
Purchasc Building fPlant
Protection
No. of Farms 8 11 3 57 1 3
Average Credit 22,260 24073 9,000 4,820 13,800 42,030
{PLN)
Interest Rates (%) 5.75 6.73 630 1.50 31.00 4.00
Repayment Years 71 7.2 15.7 10.2 1 12.9
Guarantees (No. Of Farms)*
Land 10 il 3 57 0 0
Building 2 i 1 2 0 4
Machincry i R} o i 7 0 0
Others 3 1 1 41 1 4
State guaranice 0 0 0 1 0 0

*multiple choice

Figutc 1.5-13 shows present problems of credit.  Some 64.5% (129 farms)
selected “High Interest Rates” as the most important problem, whereas
59.5% (119 farms) considercd “Time Consuming Procedurses (associated
with borrowing)” 1o be the second important problem,
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Figure 1.5-13 PROBLEMS ASSOCIATED WITH CREDIT
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1.5.7 Opinion Surveys

Figure 1.5-14 shows major problems.  Producess selected “Yow selling prices”
as the most serious problem followed by lack of markets and lack of capital.

Figure 1.5-14 WHAT IS THE MOST iIMPORTANT PROBLEM?
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1.6 Conclusion and Key Issues

(1)

(2)

Basic agricultural conditions in Konin Province

There are two disadvantages of natural conditions in Konin Province
compared with the national average.  Onc is low soil quality and the other
is non-controllable water supply conditions causcd by both draught and
floods. Looking at arable land qualily, the share of soil which is
appropriate for cultivation (class I to IV) is 50.6 percent in Konin Provinee,
whereas the national average is 67.7 percent.  Annual precipitation around
Konin province, which is approximately 500mm in an average year, is
around 20% less than in mmost of other areas.  This is a major reason for
frequent waler shortage in the province. Thercfore, Konin province has

heen selected as one of the priority districts of water resource development.

Konin is a typical agricullure province in lerms of land size per farm. The
share of farms with less than 5 ha is 55 percent, which is alimost the same as
the national average.  According to the farm survey, 5 ha is found to be a
difficult size for producers to operate in a [linancially sustainable way
without income from the nonagriculture sector.  However, farmers in
general are refuctant to scll the tand because of deep respect for ancestors
and lifc sccurily.  Therefore, the speed of tand intensilication (enlargemceint
of land size) is still low.

Thus, low quality of land, waler shortage and existence of small-scale farms,
all of which are difficult problems to be solved, become basic constraints

for further development of agriculture.

Distribution and marketing problems after the transition to the markel

cconomy

Economic and social reform towards the market economy began in 1989 at
the onsel of price liberalization of agricultural produce and came into force
with the implementation of the Balcerowicz plan in 1990. The shift from
a socialist 10 a markel economy exerted a great influence on the agriculture
sector within the cconomic reforms, which aimed at reducing national
budgets allocated for the agricolture scetor.  Four major reforms have been
conducted in the sector: price liberalization; reduction of subsidics;
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liberalization of foreign twade; and privatization of public scctors including
state and collective farms.  Distribution and marketing systems  for

agricultural produce were substantially changed by the series of relorms.

During the socialist period, an agficuiturﬁl coopcralivc (GS) cxisted in cach
Gmina which procured agriculiural produce from producers and sold raw
materials to state enterprises and cooperatives. 1t gave producers no choice
but 1o scll to cooperatives in order to secure purchasing for inputs.  About
85 percent of total production of private farms was procurcd by the
government procurcment sysiems,

After the transition to the market cconomy, producers basically had to find
buycrs by themsclves.  Presently, private buyers such as food processing
companies, traders and distributors are increasing their  shares in
procurcnicnt of agricultural produce directly from produccers.  These are
typically observed in the vegetable and fruit markets, which acc completely
liberalized.

These situations have driven small-scale producers into a corner.
Problems are as follows.

1) Production volume is not attraclive cnough to diaw buycrs (o
farmsteads,

2) Reliance on traders for selling reduces producers’ reecivables

3) Since buyers have negotiation powcer over producers, producers have to
concentrate on “quality” rather than “quantity”.

Improvement of agriculture structure and agricuiture technology

As previously stated, low soil quality, lack of water and lasge numbers of
small-scale producers are basic constraints for agriculture development in
Konin Province. Taking these constraints into consideration, it is
nccessary for Konin Province to develop an agriculture production paltern
suitable for Konin in order to survive in the long run.  Since different
institutions arc engaged in development of agriculture technology, there is

room for integrating these efforts and making comprehensive development
plans.
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The following issues will nced to be considered when Konin's
comprehensive agriculture development plan is designed.

1) Appropriatc operation size for cercals, vegelables and fruit, and
livestock producers,

2) Cropping patterns suilable for Konin's soil conditions

3) Introduction of new varicty

4) Mecthodology to improve production technology of producers.

Development of agriculture infrastruclore

Development of the agriculture infrastructure is a prerequisite  for
supporling Konin-type agriculture development.  In Konin, water shortage
is morc scrious than in the other provinces and is ranked lowest at 5™ in
water condition rankings conducted by the Research Institutc of
SoilCultivation, Fertilizing and Pcdology.  Notwithstanding, only 0.8
percent (1,980 ha) of total cultivated arcas (263,018 ha) was irrigated by
watering facilities in 1996 and most producers arc using rain-fed irrigation
methods.  Thus, water resource development is onc of the most important
issucs for the future agriculture in Konin province.

Presently, construction of main irrigation facilitics such as dams and water
reservoirs is planned and implemented by the public scctor, whereas the
instatlation of on-farm irrigation facilities is donc by cach individual farm
without any public {inancial supporl. These systems are considercd (o be
appropriate; however, they are nrot functioning well.  “The Small
Relention Program” has been formulated for expanding irrigated arcas in
Konin Province. However, due to a lack of financial resources,
implementation of these public development programs are delayed.  On
the other hand, while some individual farms arc using underground water or
water from lakes and rivers by installing water pumps, the majority cannot
afford to install such watering facilities by themselves, duc to inadequate
financial resources.

[n addition, facilitating drainage systems is also important, as Konin

Province has suffered from floods several times, including the one in 1997.
Without coping with flood disasters, funding which can be used for
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irrigation system development will not increase in the future. Land
reclamation and develepment of storage facilitics to improve post-harvest
praclices are also needed for further development of agriculture in Konin
Province.

Supporl for small-scalc farms

Supiporting small-scale farms is onc of the important issucs for the whole
country. In Konin Province, where 55% of farms hold lcss than 5 ha of land,

the situation is not cconomically sustainable for farming operations.

Basic problems that small-scale farms are now facing in Konin Province are
summarized as follows.

1} Smali-scale farming operation is not financially fcasible.

2) Small-scale farms can hardly meet buyers' request in terms of types,
quantity and quality of produce.

3) Small-scale farms do not have adequate financial resources, nor access
to credil, which prevents further investment,

4) Small-scale farms arc not well mechanized, which resulis in high
production losses during the cultivation and harvest  scasons
preventable on mechanized large-scale farmland.

5} Small-scale farms have inadequate access to information needed to cut
costs without decreasing production.

In order to reduce the numbers of small-scale farms, either intensilication of
land plots or afforestation are considered.  In fact, Konin Province has
an“Afforcstation Program”, which is planned to be implemented mainly on
low-quality land such as swamps and class VI soil.  On the other hand,
farmers in general are inclined to stick to their own land and are reluctant to
scll to others, which can be observed all over the world as farmers’ nature.

Therefore, it is necessary (o take action to support these small-scale farms
now,
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1.7

Direction of Development of Agriculture Sector

Bascd on the study and analyscs of the present conditions and the results of PCM
workshops, the dircction of development of the agriculture sector is covered in
this section.  First, development potentials, which are advantages or faciors
which can expert great cffects on solving problems, arc slated, followed by
constraints.  As constraints, problems which cannot be casily solved arc histed.
In principle, solutions arc considered within areas excluding these constraints.
Then the development concept, which is the basic development direction of the
agriculturc scctor, is described.  Based on that concept, stralegies are laid out in
order to achicve the development concept.  Lastly, concrete projects, which are
tools for implementing strategics, arc proposed according to cach strategy.

1.7.1 Development Potentials and Constraints

(1) Devclopment potentials
1) Germination of some entreprencur-type producers

There arc some producers who have a clear vision and a strong will to
modcernize and improve their farming operations, taking into account fulure
accession to the EU.  There is a possibility that they will play a leading
role for modernization of agriculture in Konin Province.

2) High poteatial to improve cureent agricultural farming

The agricultural arca in Konin Province has potentials, as described below,

which arc considered (o be promising for the fulure increase of production.

a) Because of widespread livestock farming, it would be casy to inlroduce
the method of organic farming with a combination of cultivation [arms
and livestock farms. Though farms are scattered and not grouped,
rclatively low transportation costs would make it casy to cstablish a

production and distribution system of organic fertilizers.

b) The refilled tand of coal mining siles could be developed as farm land,

and practically uscd; for example, for sugar beet cultivation.
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3)

4)

(2
1)

2)

Existence of agriculture schools and agriculture extension service centers

Agriculture education, extension and rescarch-related institutions  are
located in Koscielee, which is ahnosl a cenler of Konin Province. They
maintain close cooperation, which will contribute to improv.ing current
agriculture {cchnologics.

Good location for goods distribution

Konin is located close to the international highway from West and East
Furopean cbunlrics. Presently, there is a plan to establish a commodily
exchange near the road in Gmina Stare Miyasto.  Since the candidate place
is located in the center of Konin provinee, it would function as a collecting

point for agricullural produce, which will further be connected to big citics
in other provinces.

Dcevelopment constraints

Small farm size

While pro.duclivily, efficicncy and profilability of farming operations are
constrained by small land size, the number of such small fayrms is not
expected to decrease substantially by 2010 duc to the following reasons.
First, land markets arc not functioning yct in Konin Province.  As a result,
enlargement of land size by purchase is nol so common now. Sccond,
most ageiculture producers arc cxcmpﬁ from income (axcs, which is likely
to discourage land disposition. Third, the present agricullure pension
system requires producers to hold land when they feceive pés\sioxls if the
insured period is less than 12 years.

Poor soil quality
Poor soil quality limits agricultural production for the following reasons;
4} Improvement of productivity and the quality of products is prevented by

the stropg acidity of soils which are gencrally not suitable for
agriculture. '

b) Poor soil guality limits the divessilication of crops; for example, high-
added-value crops cannot be casily introduced.
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The soil acidity can be ncutralized by micans of Ca-fertilizers, and, for that
purpose, a subsidy is available,

However, the impact of farmland pollution on agriculture and the natural
environment is gradually becoming greater, though the impact is small at
present. Also, agricultural production partly has an cffcct on soil and water
pollution. Without a total solution to environmental protection, future
agricultural development would be limited.

3} Water shorlage problems

The water shortage problem is onc of the serious problems in Konin
Province. The low rate of irrigated areas and inadequate on-farm watering
devices prevent producers from improving quality as well as diversifying
their production profile to a profitable profile such as vegetables and fruit.
Lack of financial resources in the public sectors has delayed
implcmémalion of various waler development’ programs.  Besides, most
producers cannot facilitate installation of farm watering cqmpmenl duc o
ack of moncy and madcquatc access to credit.

4) Policy and institutional constraints

Frequeat changes in government policics prevent producers [rom engaging
in long-term and sustainable production.  For e¢xample, government
policics on cercal procurement fail to balance demand and supply, which
resulled in increases in imports when there was a surplus of cereals in farm
storage. Likewise, lack of an export insurance system makes producers
suffer from delayed payments or defaults when they cxport to some
countrics.  In addition, lack of uniform regulations on functioning of

organic farming will hinder promotion of organic production in the [uturc.

1.7.2 Development Concept and Strategies

(1) Devclopment concept

The development concept and strategics of the agriculture sector were
devised through a series of #CM workshops.  The discussion process and
results are explained below.,
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2)

“Improvement of profitability of farms in Konin Province”

The partticipants in PCM workshops, held in August, 1997, agrced upon a
corc objective of the agriculture sccior as stated above (Sce ANNEX I1).
This is decmed to be the scctorial development concept in the agricultural
seclor.

This development concept contains (wo incdhings. First, taking into
account the present deterioraling situations of small-scale farms in Konin
Province, it is necessary for such small-scale farms to improve profitabilily.
Second, it is crucial factor for the agricullure sector in Konin Province to
survive in severc conipetilion within an enlarged market of EU countries,
after Poland enters the EU.

When Poland becomes a member of the EU in the cary 21" century, the
following impacts will occur in farming opceation, even in the period of
pre-accession.  They are:

a) Present preferential treatments provided to producers will be eliminated
or reduccd to a cerlain extent.

b) Strict quality conirol including regulations on veterinary health, plant
health and animal nutrition and food hygiene will be imposed;

¢} An influx of EU agricuitural produce will be accelerated; and

d) Exports to EU markets will increase, provided that quality of produce
satisfies demand in those counirics and that EU countries dercgulate
border protection.

Development strategies

The PCM workshops identified cight Approaches, catcgorizing means
similar lo those in the objective tree shown in ANNEX 1L

A) Agriculture Knowledge

B) Technological Devices

C) Supplies for Agriculivre Pmduclioﬁ‘ _
D) Job Opportunities in Ndn-dgricuhurai Sectors
£) Farm Management |

F) Marketing Syslem
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G) Quality
H) Scrvices for Agriculture

The Study Tcam grouped the cighl Approaches into four strategics bascd
upon the ficld surveys, the aralysis of farm surveys and the formation of
feasible implementation schemes.  Four stratcgies come from  cight
Approaches in the following manner.

(Strategy 1)  Quality and Productivity Improvement
Approaches (A), (B), {C), (G) and (H) arc transicrred to this
strafcgy.

(Strategy 2} Modernization of Farm Management
Approaches (E) and part of (A) and (1) are transferred to this
strategy.

(Strategy 3) Development of Effcctive Marketing Systems
Approaches (F) and part of {(A) and (H) arc transferred o this
stratcgy.

{Strategy 4) Diversilication of Agricullure
Approach “(D) Job opportunilics in nonagricultural sectors”
is transferred to this Strategy.

After “tmprovement of profitability of farms in Konin Province” was
agreed on as the development concept of the agriculture scctor, four
strategies were made in order to achicve the goal.  They are: “to improve
quality of agriculture produce and productivily”; “to promote modernization
of farming operation”; “to develop more cffective marketing systems”;
and “to diversify agriculture operation including increasing nonagricullure
income sources’.  All ‘of these strategics take practical and problem-
solution types of approaches which directly focus on producers,

(Strategy - 1) Quality and Productivity Improvement

~In order to “improve profitability” of the agricuiture scctor of Konin, or
cach individual farm, it is nccessary to improve productivity as well as to
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provide agricultucal produce whose Qualily meets market demand.  This is
the purpose of this strategy.  Market demand has shifted from quantity to
quality.  For instance, a supcrmarket wants to purchasc agriculture
produce which is classified by size and quality. Likewise, a private
staughter company offers different purchase prices according 10 meat
content (excluding bones) and percentage of lard, and the price gaps
between high-and low-quality park is 7.5 percent per kg,  Regarding
cxport markets, demand for higﬁ quality but lower prices of Polish
agricultural produce have increased.  Taking into account the future
accession to the BU, it is a prerequisite for Poland to produce according to
EU standards, A recent event in which the EU limited imports of milk
from Poland was basically a result of quality standard.

In order 10 achicve this stratcgy, it is necessary to support Konin-style
agriculture development by cstablishment of farming practices suitable for
Konin’s natural conditions, as well as by development of an appropriate

agriculture infrastructure as pointed ount in “1.6 Conclusion and Key
Issues”.

From this point of view, the Team proposes the following projects as
concrcle implementation tools,

For the purpose of cstablishment and extension of agriculiure technologics

suitable for Kenin's natural conditions, the following project is proposed.

Project AG-1 “Strengthening of cxperinieatal activitics on agriculiural
technologies”

This projcct aims at strengthehing experimental activities and transferring
applied technologics to farms. This project is ¢xpected Lo solve producers’
complaints about miscommunication between producers and experimental
institutions by 1transferring  producers’ real demands to cxperimental

institutions,  ¥For more detailed information, please refer to the Project
Report.

On the other hand, human resource development (training of producers)

will be a prerequisite for transferring and  disseminating  agriculture
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tcchnology which can centribule to increase produclivity and improve
quality. In general, it is said that numbers of pcople who could lead
different sectors in Konin Province are inadequate at this moment and the
agriculture sector is no exception, Therefore, there is a strong need for
emergence of new leaders who can lead agriculture development under the
markel cconomy. In fact, ODR (the agricuiturc extension center) is
conducting a serics of training courscs aboul market economics whose
targets arc young producers.  Under these conditions, the following project
is proposed in order Lo train young students to be future leaders of Konin's
agriculture development.  Koscielee is located in the middle of Konin
Province, and agriculture-related institutions such as ODR, the school of

agriculture complex, and an agriculture experimental station exist.
Project AG-2 “Strengthening agriculture technology schools in Koscielee”

Regarding development of an agriculture infrastructure, the following
“Project AG-3” is proposed taking into account the scrious development
constrain! associated with water shortage problems which need to be solved
immedialcly.  Detailed contents of the project arc explained in Project
Report.

Project AG-3  “Establishment of comprehensive irrigation management
system”

While Project AG-3 is aimed at improving productivity directly, it is
necessary to lake appropriate aclions to protect agriculture production from
heavy rains and floods. Productivity will also be increased by reducing
damage causcd by a onc-time flood which not only annihilates the year's
‘production, but sometimes affects following ycars' cultivation, (oo.
Therefore, Team proposes Project AG-4.

AG-4 “Devclopment of on-farm drainage systems’

- There is a project which is proposed under a different strategy, but discetly
and indircctly could contribute to “quality and productivity improvement”.

" AG-5*  “Promotion of Group Salcs Activitics”
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(Strategy - 2) Modernization of Farm Management

In order lo improve profitability of farms, sx}ﬂd({rnizatio;n of farm
managcmenl  becomes  an imporiant  sliategy. In general, farm
management could be modernized either by increasing sates values or by
reducing production costs.  For the former purpose, imprdvin'g marketing
methods of farms is crucial, and a related project is proposcd in Strategy 3.

AG-5*  “Promotion of group sales activities”

In addition, introduction of produce whose unit prices arc high will also
contribute to increases in  sales. According lo thc farm survey,
profitability of vegetables and fruil producers (net agriculture profit rate to
total profit is 31.8 pereent) is higher than cereals { 15.0 percent), livestock
(8.3 percent) and cercals and livestock mix (24.7 percent).  Therefore,
rescarch on introduction of particular types of vegetables and fruit which
are produccd in Konin and sold at higher prices is of great importance.  In

this regard, the Team proposes the following project proposed under
Strategy 4.

AG-6*  “Detailed study for vegetables and [ruils promotion plan”

The other reason which prevents farm management from being modernized
is disguised unemployment.  According to the general agriculture census
conducted in 1996, the number of small-scale producers with less than 5 ha
of land increased to fifty-five percent of total farms, whercas the average
land size per farm incicased to 8.35 ha.  The fragmentation of land was
causcd by inheritance.  To improve productivity and improve profitability,
it is nceessary lo reduce the numbers of proiluccrs prescntly employed by
the agriculture scctor,  In order 1o absorb an excessive labor force, it is
necessary to find jobs in the nonagriculture sector, which is proposcd by
another sector report.  Therefore, a project on a job intermediary center is
proposcd under this Strategy 2. Although this project is proposed within
“Manpower scctor”, the main pugpose is 10 help une'mployed producers find
jobs in the nonagriculture sector.

Project MP-4%# “Establishment of a job intermediary center with data basc”
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{Strategy - 3) Development of Effective Marketing System

Development of an cffective markeling system is also an tmportant strategy
for improving profitability of farms. In general, a similar project is
proposcd in this report in order to collect and scll agricultural produce
clfectively. The basic concept underlined in the idea is to share profits
which would not have been realized without cffective marketing systems
enabling reduced transaction cosis by both producers and buyers.  Another
alternative to increase profitability for suppliers is scasonal adjustment of
shipments by kecping produce after the harvest and sclling it in non-
harvesting periods.  Appropriate cooling storage facilitics are required for
realizing this method.

In Konin, producess are discouraged to produce more without having any
assurance of selling.  During farm intervicws, many producers mentioned
that they adjusted production amount and could increase production
volumes if they could find buyers and scll al reasonable prices.  According
to statistics, between 1990 and 1996, production of tomatacs (6,715 tons to
2,472 tons), and potatocs (850,803 tons to 640,497 tons) dropped sharply,
whereas apples (10,344 tons to 22,182 tons) and onions (12,935 tons to
25,189 ons) increased. These figures clearly show that producers are
changing production profiles and production volumes cvery year according
to market demand.  In addition, most producers do not have appropriate

on-farm storage facilitics, which increascs losses during storagc.

As stated in “1.6 Conclusion and Key Issucs”, the most important problem
exisling in Konin’s agriculture sector is how 10 assure incomes lor these
small-scalec farms.  Onc of the key factors to approach this preblem is 10
assure stable sclling channels to these small-scale farmers who cannot
casily find buyers by themselves, after the demisc of the former vertically
integrated government procurement systems.  As a tool, the Team
proposes the following projecl.

Project AG-5 “Promotion of group sales activitics”
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This project aims at two things.  First is to solve the basic problems of
smalk:scale farmers who cannot increase production volumes, nor invest in
modernization of farm management, under uncertain market conditions.
Sccond is 1o reduce transaction costs of buyers necded for visiting cach
farm to collect produce, Please refer to the Project Reporl for more
detailed information about this project.

In order to strengthen scasonal adjustment of shipment, construction of a
cold warchouse is proposed in the Key Industry scctor. This is a heat-
utilization project based on heat obtained from hot water gencrated by the
power station.  Thercfore, it is proposed in the Key three-industry scetor.
However, this cold warchouse can be operated by ulilizing electric power
from the agricolture sector’s point of view.

Project KI-8** “Constraction of a cold warchouse(s) for agricultural
producls”

Since Project AG-5 focuses on small scale producers, the project site of a
collccting point for group salcs activitics is assumed to be a production arca.
In the future, such collecting points arc expected to be established in many
arcas. On lhe contrary, the following DT-7 project aims at providing
Konin’s agriculture produce to both the province as well as other provinces
based on well-developed transportation -systems.  Pleasc refer to the
Project Report for further information about this project.

Project DT-7** “Construction of a distribution center for fruits and
vegelables”

{(Strategy -4) Diversification of Agriculture

In order to improve farm income, it is necessary to consider other sources
of income. The Polish government’s integrated roral development policy
recommended further promotion of organic farming and agro-tourism.

Even though being in an early stage of development, several attempts have
already been made in Konin Province, too,
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Onc development strategy is to promote regional specialization in certain
produce which is profitable to produce and can represent Konin Province.
As an cxample, the following project proposes to conduct a detailed study
on vegetables and fruit which could be promoted in Konin Province.

Project AG-6 “Detailed study for vegetables and fruils promotion plan”

As alternatives lo increase farm incomes, organic farming and herb
production is proposed. Regarding organic produce, futurc demand for
organic produce is expected to increase and could be a big business chance.
Besides, it will contribute to disseminaling new production tdeas which will
diversify agriculture production ilscif.

Project AG-8  “Promotion of organic farming”

Herbs are suitable for Konin's natural conditions, in the sensc they can be
grown on less fertile land.  In addition, herbs are labor-intensive produce,
including the drying process, which will contribute to employing an
abundant labor force in rural arcas.  Besides, the profitability is high, with
the profits to sales ratio between 15 to 106% according to a private
company’s cstimate.  If the present semi-dricd herbs are dried completely,
the sales value could be higher. Under these conditions, the Team
proposcs the following project.

Project AG-7 “Construction of Konin Herb Garden”

Presently, there are twelve agrotourism farms in Konin Pravince, out of
which fifty percent make profits. Some farms already earn about fifty
percent or more of total income from agrotourism and many farms have
started to have inlerests in agrotourism operations.  In addition, there are
some tourist sites for promoting agrotourism in the northwestern part of
Konin. Under these conditions, the Team proposes the following project
in order to disseminate agrotourism to producers and give them a chance to
consider the possibility of obtaining nonagriculture incomes from
agrotourism.  Plcasc refer to the Project Report for detailed project
conlents,
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Project AG-9  “Promotion of agrotourism”
Extensive agricultuee has been practiced for 20 years on the refilled land of
mincs. However, intensive farming has not been attempted so far. The
refilled land has well-maintained, widespread arcas, and the discharge
water from the mining arca is available for irrigation. Good sites arc
provided for the start of large-scale intcnsive farming.  Under these
conditions, this project offers a experimental trial for such large scale
farming as onc of the possibilitics of future diversification of agriculture
produciion.

Project AG-10 “Experimental intensive farms on the refilled land of mines”

The following project is proposcd in the sector of the three key industrics
but can also contribte o the divessification of agriculturc in Konin
Province.

Project KI-10**  “Construction of a greenhouse park”
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2.1

Chapter 2 ENERGY AND THE THREE KEY INDUSTRIES

Intreduction

This study takes up the following companies as the three key industrics in Konin

Province:

® The brown coal mines: KWB Konin, KWB Adamow

® The power stations: ZE PAK S.A. (Patnow, Adamow and Konin Power
Stations Group)

® The aluminum industry: Huta Aluminum Konin

Konin province fuel-cnergy industrics started in 1945, when KWB Konin started
extraction. ‘Then in 1958, the Konin Power Station starled firing brown coal and

retated industrics including the aluminum industry have been developed.

Presently, total brown coal production of the mines amounts to 18 million tons
(28.6% of Polish brown coal production), 95 % of which is supplicd to ZE PAK.
ZI3 PAK generated net 13,200 GWh of electricily firing brown coal (99.5 % of
its” fuel consumption) in 1996, Huta Aluminum produced 52 thousand tons of
aluminum in 1996, consuming 955GWh of clectricity from ZE PAK which
correspond to 7.2% of the total nel clectricity generated by ZE PAK.

The sociocconomic status of the three key industries in Konin Province is as

follows:
® dircct employment: 1.8%
® production: 45.7%

Refer to Table 2.7-1 (GDP of Konin Province in 1996 was estimated from the
amount in 1995, multiplicd by 1.06 of nct growth rate and 1.198 of inflation rate ).
Including the affiliate companics and the supporting companies, it is said that the

three key industrics carry more than 50 % of the economy in Konin Province.
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Table 2.1-1 SOCIOECONOMIC STATUS OF THE THREE KEY INDUSTRIES

IN 1926
% of GDP in Number of % of population in
Company Sales amount . . .o X
Konin Province employvees Kenin Province
" Unit million PLN % person %
total Komn 3,968 100.0 198,400 100.0
Province : :
KW1B Konin 489 12.3 6,900 3.5
KW Adamow 161 4.1 2,57'0 13
71 PAK SA 771 19.4 4,450 2.2
Huta f}lm.nmum 193 0.9 1,508 0.8
_l\om_n
Lotaf of three 1,814 45.7 15,518 7.8
key industrics :

Source: RDA

Almost [ifty years have passed since the first extraction of brown coal. Now
Poland and Konin Province are in the midst of reform. Rescives in most of the
existing brown coal deposils will be exhausted within 15 years. Power plant
facilitics have become obsolete and it has been cver more difficalt to meet
regulations for environmental protection which will be further more stringent,
taking Poland’s integration into the EY into consideration. Aluminum smelting
indusiry, major-clectricity-consuming industry, can only survive if cheap
elcetricity can be obtained.

Owing to the above-mentioned circumstances, it is nceessary to study the three
key industrics--the brown coal mines, the power stations and aluminum smelting
industry--as a string, as far as the rcgidnal development plan is concerned. In this
Scction, results of investigation of present siluations and future proSpcéts arc
described as well as issues on district hcaling and natural gas situations in Konin
Province.,
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2.2 Overview of Energy Situation and Energy Poﬁcy‘ln Potand
2.2.1 Historical Overview and Present Situation of Fuel-Energy Sector

(1} Genesal

It is reported that Poland’s ¢cnergy use per unit of GDP has been two to
three times higher than that of the Furopean Union duc to lack of a
comprehensive government policy for energy conscrvation, high share of
heavy, cncrgy-i‘ménsivc industries in GDP, inefficient and obsolcte
facilitics and lack of management for energy conservation. Parts of Poland
arc known to be among the world’s most polluled areas.

Polish primary encrgy supply has always been dominated by coal. In 1994
the sharc of coal in total primary encrgy supply was 75 percent of 92.5
million tones of oi! equivalent. The share of oil was 16 percent, reflecling
fairly ra.pid growth. The gas share was 9 percent, rapidly growing in the
distribution pipeline network and houschold gas use. Refer to Figure 2.2-1.

Figure 2.2-1 TOTAL PRIMARY ENERGY SUPPLY IN POLAND, 1994

Cas  Hydro
Petroleum ggor 02%

products
145

Coal
75.1%

Crude oil
14.6%

TPES : 92.5 million tons of oil equivalent (Source 1 1EA)

As for comparison with the Europcan Union, refer to Figure 2.1-2. There
are significant diffcrences in shares of fucl supply.
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Figure 2.2-2 TOTAL PRIMARY ENERGY SUPPLY IN EURCPEAN UNION, 1994
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Source: FIEA  TPES: 1349 million lons of oil cquivalent

Figure 2.2-3 shows the total final energy consumption structure in Poland.
Compared with the one in the European Union, the pcrécnlagc of direct
burning of ¢oal is much higher and consuinplion of noble ¢nergy carricrs
(oil, gas, ¢lectricity) is ower in Poland.
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Figure 2.2-3 TOTAL FINAL ENERGY CONSUMPTION IN POLAND,1994
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Figure 2.2-4 TOTAL FINAL ERERGY CONSUMPTION IN THE EU,1954
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(2) Brown coal and hard coal

Hard coal has been and will be in the nearest future, the basic fuel in Poland.

Brown coal is the cheapest primary fuel for the power industry in Poland,

currently as well as in the fulure, at least until 2010,

Hard coal and brown coal production and consumption in Poland arc

summarized in Table 2.3-1.°

Figure 2.2-6 shows brown coal and hard coal production in Poland and

other countrics.

Figure 2.2-5 HARD COAL AND BROWN COAL PRODUCTION IN 1894
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Figure 2.2-6 shows a comparison of hard coal and brown coal consumption
in coal-intensive countrics. All of the Polish major power plants burn hard
coal or lignite, district heating systems are bascd mainly on coal, and

industrics, service enterprises and houscholds use coal dircctly.

2.2-4




Figure 2.2-6 HARD COAL AND BROWN COAL CONSUMPTION IN 1994
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Natural gas

‘The Polish gas system possessces about 17,000km of transmission gas grids
at high pressure and about 84,000km of gas distribution nctwork. The
syslem supplies about 3,900 localitics { including 520 towns ) in which gas
is uscd by 6.5 million receivers (5.9 million in towns, 0.6 million in the
countryside }. In 1996, total gas consumption in Poland equaled 10.9 billion
m3 (converted into high methanated gas). Industry used 5.4 billion m3 and
individual reccivers consumed 5.5 billien m3. National resources covers
33% of demand (3.6 billion m3) and import {rom Russia covers 67% (7.3
biilion m3). It is estimated that the consumption of natural gas in Poland for
houschold purposcs will increase vp to 7 to 8 billion m3/year in 2010. As
far as industry demand is concerned, the number of industrial vsers of
natural gas has been increasing not only to new investment but also to
modernization. The demand for gas in indusiries is estimated o increase up
to 9 to 11 billion m3 in 2010. In Poland gas has not been used to generate
clectric energy. However, with regard to requirements for environmental
prolcclion, gas is expected to be used for cogencration using gas turbines in
the clectro-cnergetic sector,
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The demand for under-ground gas storage to absorb scasonal demand
fluctuation is estimated to be 2 billion m3 in 2000 and 4.5 billion m3 in
2010.

The reported natural gas resources in Poland cqual 149 billion m3 and
content of methane varics from 18% lo 98%. Presendly, 4 billion m3/ycar is
the oulput and the natural resources are not sufficicnt to satisfy domeslic
needs, so il is necessary o incrcase import of gas. Considering the
prognosis of gas demand and potential gas output in Poland, the supplics of
gas from abroad should cqual about 9.5 billion m3 in 2000 and 22 billion
m3 in 2010. Import from Russia and from the northcrn sea arcas, is
considered 1o be the most cconomical solution. ‘The gas pipcline running
from Russia to Westem Burope via Poland offers possibilitics of importing
increasingly up to 13 billion m3/ycar until the year 2010 and later.

Electricity and district heat

Generation and consumption of electricity are summarized inTable 2.2-1.
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Table 2.2-1 POWER SYSTEM IN POLAND

flems 1%90 1995 1996
GWh GWh GWh
1 Gross Generation 136,351 139,605 143,138
* among which - - -
pablic thermatl plant 124,899 126,777 131,088
autopreducing  thermal 8,152 $.363 8,125
plant
hydro plant 3,300 3,851 3,910
rencwable sources 0 14 15
2 Import 10,437 4,356 5,483
3 Export 11,477 7,157 7,925
4 Domestic Consumption 135,311 136,204 140,696
among, which - -
auxiliary censumpl_mn of 11,182 11,044 11,683
public plants
pumped-storage 2,614 2,761 2,745
consumption for pumping
HV and MV consumers 53,353 51,943 52,513
(without rail)
household consumcrs 20,587 18,075 19,224
transmission and 11,362 18,070 18,631
distribution losses

Source: Energy Information Center

Concerning public thermal power and district heat production, refer to
Table 2.5-4 in Scction 2.5.

222 Energy Policy of Polish Government

Poland’s guide lines for encrgy policy throingh 2010 ( adapted in lalc 1995 )
emphasize greater use of oil and natural gas, but coal is expected to remain the
dominant fuel, particularly in the electric power scctor.
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In April 1997, Poland’s Scjm approved and the President ratificd the new
Encrgy Law for implementing reform in the encrgy scctor. The framework is as
follows:

(1) l.cgislalf011 of a guidelines for encrgy policy :
Ministry of Economy will make a long-term plan for 15 ycars.

{2) Introduction of licensing system for energy related enterprises :
Any cnlcrbrises can go into business i they satisfy certain standards of
legal, tcchnical and financial conditions.

(3) Introduction of a pricing policy for éncrgy :
Free markel price determination and price determination for cach category
of customers bascd on supply costs.

{4) Establishment of Energy Regulatory Authority :
The organization which gives the license mentioned above, Pricing policy
is decided provisionally by the Ministry of Treasury for the coming two
years and then shifted to ERA. ‘

(3) Licensing third-party aceess to the national clcbiriciiy transmission grid :
Promotion of competitive market mechanism among the electric producers

and distributors.

Regarding the new cnergy policy, the Ministcr of Fconomy, Mr. Wicstaw
Kacsmarck, mentioned in the newspaper Rzeczpospotlita, dated September
9, 1597 that the structure of energetic fuck shoutd be changed, shifting from
coal, as a main energetic mineral, toward natural gas and in the [uture

toward nuclear power.

2.2.3 Energy Pricing

In socialist Poland, encrgy prices were sct by the central government. As they
were conceived of mainly as a social policy instrament, they were kept
artificiatty low - well below economic cost. This is particularly truc for coal,
eleciricity, gas and heat. ‘The cnergy industries reccived subsidies enabling
them to maintain high-cost production. Since 1990, however, energy priccs and
pricing systems have undergone real changes. '
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The Government’s strategy was first to raisc official prices to houscholds 1o a
parity with official prices to industrics. [n the second siep, all electricity, gas
and heat prices would have been shifted from dircet price control to indirect
supervision, i.c. as part of a regulatory framework for encrgy actworks. A
second phase of price adjustment to [ull cconomic cost would have then taken
place within this framework, starting at the end of 1992. For various rcasons

this policy has been imptemented more stowly than cavisaged.

Concerning hard coal prices, the long-term interference of the state into
determining prices is not expected. The prices since 1990 have been set on the
basis of two formulas, one for steam coal and onc for coking coal. These
formulas relate the prices of all steam and coking coal types and gualitics
produced in Poland to the prices of reference steam coal and reference coking
coal. There have been dispute among the coal and electricity industrics on the
pricing.

Brown coal prices will be subject to regulatory contro! because of the non-
market character of this encrgy carrier.

Blectricity prices since carly 1991 have only kept up with the gencral rate of
inflation, to the detriment of the electricity companies” carnings. In 1993 prices
were 40-50 percent below economic costs. There is broad agreement that
further real price increases arc necessary, and the Ministry of Finance has
responded with a plan lo raisc prices (o cost-covering levels, butl only very
gradvally. Elcctricity pricc comparison on the basis of 1995 is shown in Figure
2.2-7.
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Figure 2.2-7 ELECTRICITY PRICE COMPARISON IN 1995
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Source: Polish Encrpy Information Center

Heat price developmients have allowed a reduction in the ratio of subsidics
to total costs of heat supplics from 78 percent in late 1991 to about 27
percent at the beginning of 1994, The Ministry intended to implement
nominal price increases amounting to about 65 percent during 1994, so that
from 1995 the district heating systems in about half of the Voivodships
wonld not need lurther subsidization. The remaining systems would receive
subsidies for two more years. Progress was delayed, but from 1998 the
price of heat will be hiberalized.

At presents under the above mentioned situations, ecncrgy prices in the
Konin market are as shown in Table 2.2-2.
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Table 2.2-2 ENERGY PRICES IN KONIN MARKET

Price with VAT Unit 1997 1996 Unit 1997 1996
Exchange rade PINUSD | 3397 | 2876
lectricity daily

A ““”l‘:r‘n?f Aty [ praymwh | 23400 | 21000 |usoaswa| ss90 | 73.00

Blectricity daily | o o nswn | 15040 | 16000 | uspaviwn! s3.10 | ss.60
and night tariff
R

”“‘:‘::;3’['“3 " ernmwn| 10530 | 0000 | uspimwa| 3100 | 3030

p | Thermat neegy | o wvawn| 7600 | 65.00 [uspamwal| 2240 | 22.60
from Encrgogaz

Thermal Energy | e | 2120 | 1832 | uspor | 620 | 630

from nergogaz

¢ | FPropancand 1} g | 098 | 090 | uspag | 020 | o3

hutang

D Fuel oil PiNAg | 093 | 087 | usDg | 027 | p3o
[: Natural gas PIL.N/m3 0.65 0.535 UusD/m3 0.19 0.19
B | Iard coalthick | PLN/kg | 0350 | 0276 | ushig | 0103 | 0006
Hard coal-nut | PLNkg | 6300 | 0248 | usbks | 0088 | 0086

Hard coal-dust | PINAg | 9183 | 0135 | ushikg | 0034 | 0047

G Brown coal pLN/ke | 0.187 | 0.157 | usphkg | 0.055 | 0,055
Browncoal | b ke | 0.070 | 0493 | usikg | 0021 | 0am

briguelle

Source : Energogaz
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2.3 Fuel-Energy Sector in Konin Province

2.3.1 Brown Coal in Konin Province

Extraction of browa coal is donc by Kopalnia Wegla Brunalnego Konin (KWB
Konin) and Kopalnia Wegla Brunatnego Adamow (KW Adamow). Total
extraction amounts to 18.2 million tons which accounts for 28.6 % of total
national brown coal production and total sales revenue of 650 million PLN in
1996. Refer to Table 2.1-1 and Table 2.3-1.

Around 95 % of the brown coal extracted from KW Konin and Adamow is
supplicd to the Power Plants of ZE PAK S.A. located adjacent to the mines. A

part of brown coal is sold as raw material for lignile brigueties. Detailed

descriptions arc covered in Section 2.4,

Table 2.3-1 PRODUCTION AND CONSUMPTION OF HARD COAL AND

BROWN COAL IN POLAND AND KONIN

ftems Hard Coal (inthousand tons ) Brown Coal (in thousand 1ons )
1990 1995 P 1996 1990 ;1995 1996
1.Preduction in Poland 148,296 139,621 139,420 67,584 (3,564 63,909
National Production 147,736 138,194 i 137,444 07,584 €3,551 63879
Imyport 560 1,497 1,976 a i 13 39
2 Consumption in Poland 143,296 139,691 139,420 67,584 63,564 63,909
National Consumption 119926 | 108301 1 109,702 67391 i1 63355 63,861
{ Power, CHP, Heat Plants ) 81,996 55,808 59,930 67,045 62,282 62,769
Reserve Increase 05 0 798 0 i 0 0
Export 28065 1 31,868 1 28920 93 i 368 45
Balance 0 i -478 i 0 0 G -159 0
3.Reference .
Production in Kopin 17,245 18,375 | 18,240
Konin Percentage to 255 289 28.6
Poland(%4) : * 1

Source : IEA and Statistical Office of Konin

2.3.2 Electricity in Konin Province

Electricity is gencrated by the ZE Patnow-Adamow-Konin S A (ZE PAK 5.A)).
Fucl for clectricily generation is brown coal mainly supplicd by KWB Konin
and Adamow. Total cleciricity generation in 1996 amounted to 12.3 TWh,
which accounts far 11% of total national electricity generation. ZE PAK S.A. is
the second Jargest of the Polish power plants burning brown coal. Refer to
Scction 2.4 and Table 2.3-2,



Table 2.3-2 KONIN'S STATUS OF 'ELECTRI:CITY AND THERMAL ENERGY

PRODUCTION IN POLAND

Heat Encrgy { in P

Hems Flectricity (in TWh )

o 1980 1990 1995 1996 1980 199 1995 1996
1.Production in Poland{ 122 122 136 143 715 631 YL 709
2.Production in Konin 13.4 14.1 14.4 5.4 0.1
3.Konin Percentage 109 | w03 | w0t | 0.8 0.9
to Poland (%)

Source : Statistical Office of Konin

Generated electricity is sold to the transmission company, the Polish Power

Grid Company, and resold to a local distribution company. 1t is said that the ZIJ

PAK S.A. has directly concluded a long-term power supply contract with Huta

Aluminum S.A., which is producing primary aluminum adjacent to ZE PAK

S.A. As for consumption of clectricity in Konin, refer to Table 2.3-3. Detailed

descriptions are covered in Section 2.5,
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Table 2.3-3 ENERGY CONSUMPTION IN KONIN

Item Heat Eaergy (GI) Flectricity (MWh) Natural Gas { dam3)
1995 ¢ 1996 1995 i 1996 1995 § 1996
Province in Total | 3,082,639 | 3,423256 | 2,342471 2379423 14,316 20,027
Industry i
Houschold 181,594 | 200,606 9,932 12,918
Towns in Total 14,316 28,708
Industry
Houschold 117,241 & 127,828 9,932 12,673
Village In Toial 319
Industry
Houschold 64,353 72,778 245
Konin City in 5,743 8,127
‘folal
Indlostry
Household 46,917 55,024 5618 7,290
Kolo Cily in 5,827 17,383
"otal
Indusiry
Houschold 13,488 11,646 1,592 2,342
Slupea City in
Total
Industry
Houschold 8,259 8,179
Tuorek City in 2,746 3,188
Total
Industry
Houschold 16,942 18,824 2,691 3,041

Source : Statistic Office of Konin

2.3.3 District Heating in Konin Province

(1) Overvicw of district heating systems

Many inhabitants and industries in Konin Province use heat distribution
networks. The heat distribution systems are concentrated in denscly
populated areas of the region and supply heat to consumers from the power
stations, cogencraling heat and clectricity, or central boiler houses. The
total length of heat distribution nctworks reached 5§.3 km of main pipelincs
and 107.9 km of distribution lines in 1996, Table 2.3-4 shows the

consumption of heat distribution networks in Konin Province.
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Table 2.3-4 HEAT DISTRIBUTION NETWORKS IN THE KONIN PROVINCE

Number of Central

Gmina Total Population | Capacity of Heat % of Population
Plants Installed Boiler Houses using Heal
{in MW} Distribution

Network

Konia City 82,500 300 i 79.0
_Kolo City 24,000 22 1 62.0
Slupca City 15,000 29 1 51.0
Turek City 31,000 45 3 30.0
Chodow 4,000 3 1 - 200
_Klodawa 7,500 38 i 2.0
Witkowo 11,000 12.5 2 31.9
Total 175,000 450 10 59.8

Data source: Voivod laspection Office of Eavironmental Protection, 1996

(2

Feat distribution network in Konin city

The Konin Power Station of ZE PAK SA supplics heat lo Enérgogaz, a heat
distribution company, and Encrgogaz supplics heat to consumers through
the heat distribution network. Supply capacily of the Konin Power Station
is 515 MW. Konia Power Station also dircctly supplics stcam to Huta
Aluminum Konin and heat to a grecenhouse company.,

The following Figure 2.3-1 shows heat cnergy distributed by Encrgogaz in
1996. The Konin Power Station generated hcat'cncrgy of about 2,700 TJ
including dircct supply from the power station in 1996. If the power station
generates heat at 100% of heat gencration capacity 515 MW in a whole

year, tolal generated heat is 16,2407). Thercfore, percentage of usage of
heal capacity is 16.6 9.

®



Figure 2.3-1 HEAT SUPPLIED BY ENERGOGAS IN 1996

T)

250 2264
‘ 1,985
2,000
1,500
1,000
500 218
Heat Pnergy purchascd tHeatl Fnergy sold tfcat Iosses
from ZEPAK

The breakdown of consumption is shown in Figure 2.3-2. Most of the
consumption is for houschold heating and heat consumption for industrics
is small.

Figure 2.3-2 HEAT SUPPLY FROM ENERGOGAS IN 1596

2,500 _
1,983
2,000
1,484
1,500
1,000
: _ 310

S00 | | 161 _

Total Heat {fousing Individual Users Industrics

Supplicd Cooperative and

Other Users

Supply capacity to induslrics by Encrgogaz is shown in Figure 2.3-3,
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Figure 2.3-3 HEAT SUPPLY CAPACITY TO INDUSTRIES IN KONIN

40 . ; 150
35 :

30
25
20 160

5 ) . . 25 ._i‘s 3‘4

Fugo Huta Creen- Flectro- PKS Cther 13 Total
Aluminum  housc budowa

conypanios
Wicruszew

Source: Bncrgogaz

The scasonal fluctuation of heat consumption is shown in Figure 2.3-4.
Maximum consumption occurs in December and January and corresponds
to aboul 25% of the heal generation capéci'ly of the power plant on an
average hourly basis of a peak month. In summer, especially in Junc and

July, consumption decreases to less than one twentieth of peak
consumption.

Figure 2.3-4 FLUCTUATION OF HEAT CONSUMPTION
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Source: Encigogaz
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A schematic map of the nefwork in Konin is shown in Figure 2.3-5. 1t is
said that the system for the old Konin area was planned by supposing a
60,000 population. Therefore, there are allowances in the pipcline capacity
of heat supply,

Heat distribution network in Turek city

The Adamow Power Station of ZE PAK SA supplies heat to Communal
Housing Economy Company ( Prezedsiebiorstwo Gospodarki Komunalnej
Micszkaniowe) ), a heat distribution company, and the company supplies
heat to 60% of Turck city through the heat distribution network. Supply
capacity of the Adamow Power Station is 93 MW. Adamow Power Station
also directly suphlics stecam lo Miranda, a textile company, and heat to
several users, The Communal Housing and Economy Company has a small
boiler having a capacity of 5.5 MW which covers an arca far from the
power slation. The boiler will be stopped after the pipeline from the power
station is cxtended to the area, The following Figure 2.3-6 shews heat
cuergy distributed by the Communal Housing and Fconomy Company in
1696. In Turck, consumers are mainly households for heating. Basced on the
same calculation as Konin, percentage of heat capacity usage is 11.6%. At
pcak month it is about 20%.

Figure 2.3-6 HEAT CONSUMPTION IN TUREK CITY

Total Heat Consumed = 340.6 TJ/Year

60
s0 |2 0 : 46
40 B
730 _
- i ) 12 ‘7
. INIRINEN
0 - T S : IO G N A5E ._ e T . S S
Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oci- Nov- Dec-
9 96 96 96 95 9% 96 96 96 96 9% 96

Source: Turek Communal Housing économy Company
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(4) Heat distribution netwaork in other districs

The source of heat in Slupea is a boileér house located in the biggest
company in the area of Slupea .City, Mostostal Steel Constructions Factory.
The boiler house for the municipality and the factory is provided with a
dust collector of 80% cf!‘iéicncy and burns hard coal.

tn Kolo, a municipal boiler house is supplying heatl. According to the plans
of the other communes, it is cxpected that a significant increase in the
length of the heat distribution network will be constructed. Central heating
boiler houses will be subjected to modernization for cconomizing and

rationatization. It is also required to minimize heat losses in the supply lincs
and on the sides of receivers,

2.3.4 Natural Gas in Konin Province

{1} Ovcrvicw of natural gas status

Natural gas is supplicd through a gas pipeline network to houscholds and
industries in Konin Province by Polish Mineral Oil Mining and Gas
Company (PGNIG). As for the existing and future pipeline network of
natural gas in Konin, rcfer to Figure 2.3-7. The main pipe line with a
diamcter of 500 mm at the pressure of 5.5MPa crosses Konin Province
passing (hrough Turek and Kolo Citics. The branch line with the diameter
of 200 mm reaches to Konin City. Another main linc already installed from
Kalisz to Turck will be extended in parallel with the existing onc by the

year 2000. Theough the pipelines Konin Province can be supplied with
domestic and imported natural gas.

Development of natural gas usage in Konin Province is to be one of the
most important pro-ccological tasks especially in urban arcas. During the
1990 o 1997 period, total length of the gas pipeling network was
remarkably extended f_mm 14,7 t0 175 kin maini}- in such large towns, as
Konin, Kolo and Turek. In the small gminas, such as Kosciclee, Stare
Miastro, Babiak, Osick, development has been started. The main purpose is

to replace the obsolete encrgy-consuming coal boilers with highly cfficient
gas boilers. ' '



The following Table 2.3-5 shows the development of gas pipeline networks

in the major citics and gminas in Konin Province.

Table 2.3-5 NATURAL GAS DISTRIBUTION NETWORK DEVELOPMENT
IN KONIN PROVINCE

Ieogthof | lengthof | lengthof % of % of Nr. of
' Papulatio gas pipcline | gas pipeline | gas pipcline population [)l'?puh'lll()ll p(?pulanon
Gmina network kny | network km | network km| °, going to use | going to use
o using gas for
{Psess.cup ta| (Press.:SkPa| (Press.over hoatin gas for gas for
skPa) | to0.4MPa)| 0.4MPa) E | theating | theatiog
Konin city | 82,500 47.2 28.9 0 22 8.1 6,653
Kolocity | 24,000 0 24.7 0 35 300 7,200
Turckcity | 31,000 14.8 1.7 O 10.0 20.0 6,200
Stare g 00 0 193 0 0 $0.0 6,640
Miastso
Babiak | 2,100 0 uader 0 0 25 53
construction
Kolo | 7,000 0 uader 0 0 30 210
consliuchon
Kosciclee | 6,600 0 under, 0 0 30 198
consiruciion
Other | 319500 o 0 0 0 13.3 12,272
Gminas
Total 479,000 62.0 74.6 ¢ 12 14.5 69,455

Pata source: Voivod Inspeetion Office of Environmental Protection, 1996

The following Table 2.3-6 shows the rapid development in length of

pipeline networks and the consumption with a breakdown for houscholds

and industrics. According to the gas company’s cstimation, demand in
Konin Province in 2010 will be 270 million m3.
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Table 2.3-6 DEVELOPMENT OF NATURAL GAS IN KONIN PROVINCE

Description 1 1965 1996 1RO 2010

Fotat l:‘nglh of Disteibution 96 132 154 s
Network (ke )
Houschold] Tndustry [Nlousehold] Industey [Hosusehold Dndustey [Howsehold tadustry {Householdt Tadustry
Gas Consumers 7,593 2 L6009 2 8,357 A 8786 [ HENAS
"% of Gus Consamars vsing
. - - - - - . 61 - - -
Gas Central Heulng : . -
Gus Sufes {thousand m3) 37 39} 4202 1,730 5,466 a7 1371 8891 269, 2H)

Source: Polskic Gomictwo Naftowe § Gazownichwo S.A,

9

(3)

(4)

Gas distribution nelwork in Konin city

‘Ihe gas network in Konin has been planned to supply gas, first of all, to
detached housing quarters. Most of the inhabitants arc utilizing a heat
network from the power station. Scparately from the natural gas network
supply, Encrgogaz sold bottled gas (propanc and butanc) at 1,043 tons

(approximately 427TJ: equivalent natural gas volume=1.2 million m3) in
1996 to houscholds.

Gas distribution network in Kolo city

Presentlly 3.5 % of the population is using gas as fucl for heating.
According 10 plans, it will increase to 30%. Kolo is classified as one of the
arcas ccologically threatened. Developing the gas nctwork for heating
purposes is considered to be a priority task for the Provincial Tunds,
although 62 % of Kolo’s population is using a hot water heating system.
Big industrics in Kolo are modernizing their boilers from hard coal or
brown coal to gas-burning.

Gas distribution network in Turek city

‘The present gas nelwork was constructed in the now individual housing
estates located in the southem part of the city. The network will be
extended and 20% of the population will use gas.
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Figure 2.3-5 SCHEMATIC FLOW OF HEAT NETWORK IN KONIN CITY
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2.4 Brown Coa! Mines in Konin Province

241 Introduction

There exist iwo brown coal mines in Konin Province. One is KWB Konin in
!_(lcczcw and the other is KWB Adamow in Turck. KWB Konin was
cstablished in 1945 and had 6,882 cmployces in 1997. KWB Adamow was
established in 1959 and had 2,574 cmployees in 1997. Both of them are state-

ownecd companics.

2.4.2 Brown Coal Deposits and Future Development of New Deposits

{I) KWB Konin

by

Brown coal deposits

Since the start of extraction in 1945, brown ceal mincs in Konin have
developed together with power plant development by ZE PAK S.A. and
several open pits laid ficld to ficld. Characteristics of brown coal deposits
in Konin arc summarized as having a number of small deposits of
diversified geologic, mining and quality parameters. On the contrary, the
“Belchatow” or “Turow” deposits have thicker laycrs and therefore, an

open pit can exist for a longer period.

Open pits of  KWB Konin, working and being built ace shown in Table
2.4-1. Prescntly four open-pits at Patnow, Jozwin, Kazimicrz North and
Lubstow arc working and the Jozwin Hb open-pit is now uader
development. Reserves of deposits in the working and open pils uniler
development are estimated to be 200 million tons and will be cxhausted
within approximately 14 years at the present cxbraction rate. In order to
meet ZE PAK S.A’s demand by 2030 to 2040, the company have staried
rescarch and geological works since the 1980’s and scveral brown coal

satellile deposits were discovercd and substantiated, Those are listed in

Table 2.4-1. It is reported that the dcposi'ts have geologic and mining
parameters that make mining use of the deposits prbﬁlablc. The industrial
rcsqrvés of the newly discovered deposits are estimated to be 369 million
tons and have approximatciyéﬁ years of life, which is sulficicnt for
meeting the demand planned by ZE PAK S.A.
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Table 2.4-1 BROWN COAL DEPOSITS IN KWB KONIN

Pecsent Category Industeial | Calorific|  Ash Sulfur Fnd of
;:ﬂ: Deposit  |of Deposit] Open Pit | Reseswes | - Value | Content | Content [Cover {m)f Deposit
e studics inAMon | (kealke)| (56 {54 Lifz {Year)

: : 000

Working | Patnow It B Fanow | 99 | 2053 | 82 | oss : zg o

Working | Tenewit& g lemwintandl o5 1 p0s7 | e | om 2003

1l A
Waorking | Pataow [f} B "”’l’,“l‘"‘"" 03 | 200 | 73 1.25 1997
U,
Working | Pataow Hi B K”l')':"“” 33 | 2086 | 10a { os 2013
Working Lubstow B+Cl Lubstow 516 2,150 &2 030 2008
Total i 2008 to
Working’ o6 | 2,098 9.4 0.7 2000
Reing built| Patnow 1V B Jorwin 11 B 60.0 1,980 IB.S 069
Total Being 600 | 198 | 135 | 09
butlt
Grand Total 2006 | 2,062 106 0.78
Future Drrewee #4C1 | Drecwee | 382 1974 9.0 0.70 75 2017
Lutare Piacki | B4CL4C2|  Piaski n3o | 1,957 121 0.69 15 2031
Makoszyn- -
pure | SRR o | Nakosyn | 462 | 1001 |2 038 13
Grochowiska

Future Moizycoyn C1+C2 | Moreyeryn 26.1 1,795 18.0 381 30

Fure | S Go [Dety satac] 1126 | 2000 | 126 0.73 27
[rbica Kuj.

futere | Tomistanice 13 Tomidawice] 32.0 1,929 12.4 0.27 17

Future | Total 'Fulure’ 169 1,951 124 0.6

Source: KW Konin

It is also reported thal, because of the fact that parlicular deposits are

diversificd as far as some importent parameters are concerned and because

there arc brown. coal deposits in the Konin region which were not

thoroughly geologically invcstligatcd so far, it is highly provable that there

arc other brown coal deposits (péssibly of belter geologic and mining

yarameters). Those should join the mine’s rescrve base to replace some of
1 ] . : : P

present deposits. Having done an appropriate analysis, the State Institute of

Geology approved the concept proposed by KWB Konin, In 1998, scarch

works will be done on the most promising arcas.
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Financial plans for the exploitation of the new deposits are being elaborated
by the company. The scale of investment coslts for construction is cstimated
below. Al the moment the schedule of the realization of these investments
is not fully prepared, because the deposit search is still in progress and it
depends largely on the realization of ZE PAK S.A.’s modemization.
Uncertainty concerning financial sources might also influence the schedule
of the realization. The present price of brown coal daes not guarantee
sufficient financing. Depreciation deductions cover only 30% of the cost. In
order to keep the supply of 13 million tons/ycar, the total investment and
maintenance cost would amount to 100 million PLN cach year between
2003 to 2010. Thus, a more possible scenario would be to keep the level of
coal production at the lcvel of 8 to 9 million tons per year and to develop
new open-pits with a possibility to finance them.

Table 2.4-2 INVESTMENT COST FOR DEVELOPMENT OF NEW DEPOSITS

Development | Development [Invest. Costs to Fotal Rescrves Unit Cost

Depaosit Pertod Costs maintain cap. | million PN { million tons PLN/on

million PLN | million PN | million PLN "A" "B AT
Jozwin IIB 1996-2004 230 186 416 60 7
Drzewee 1999-2004 215 83 298 a3 ]
Piaski 2003-2010 795 580 1,374 14 12

Makoszyn 2008-2012 173 nol yet estimated 46

Source : KWB Kenin, price estimation : on 1997 basis

2)

Mining facilities

The company has various mining machinery such as excavators, winches,
belt 1960s and 1970s.
Modernization of basic machinery will be made by 2003 and will cost
about 35 million PLN,

conveyers, cle. mainly introduced in the
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(2)
1)

2)

KWB Adamow

Brown coal deposils

KWB Adamow was cstablished to supply brown coal exclusively to
Adamow Power Station of ZE PAK S.A. Characteristics of brown coal
deposits in Adamow are guite similar to those of KWB Konin. Brown coal
from Adamow is éharaclcrizc'd'by higher ash content and lower sulfur
conlent than those from KWB Konin. Ash contains a high percentage of Ca
and therefore, SOX emission by burning the coal is much tower than those
by buming other brown coals.

Open pits of KWB Adamow, Working, héing built and in the Tuture, are
shown in Table 2.4-3. Three open-pits of Adamow, Kozmin and
Wiadyslawow are working. KWB Adamow projects the same ate of oulpul,
based upon the present deposits, up to the yea'r 2020. The end of
exploitation work on particular open pits will be compensated by
production intensification on the remaining pits. The company will start
cxploitation work on new pits, c.g. “Kozmin Pn”. Coal mine existence after
the year 2020 is conditioned by discovery of new profitable deposits, as
well as by ZIE PAK’s decision concerning modernization of Power Slation
Adamow.

The company will make a feasibility study in 1998 on the new development
of Kozmin Polnoc, the exploitation of which will supplement (he
cxploitation of the Kozmin open-pit after its liquidation. The work is

financed by the company’s own resources.

Mining lacilitics

In the yecars 1990 to 1996 the Company conducted many undertakings
aimed at reducing technical costs. That took the form of changing the oldest
excavators of the highest operating cost with new, bigger highly cfficient
cxcavators. Adamow opca-pit  possesses two  Polish excavators of
KWKI1500 and a dumping conveyer of ZGOT 8800. Applying new, highly
cfficient machincs allowed a reduction in the number of cover lines.

General repair and modernization of 35 years old machines operating in



smaller open-pits is the other goal of modernization work. The process has

almost come to an end,

Table 2.4-3 BROWN COAL DEPOSITS IN KWB ADAMOW

Category tndustrial] Calerific|  Ash Sulfur Cover Cnd of
Present State Deposit  fof Deposip Open Pit { Reserves | Value | Content | Content ( 1; Deposit
siudics in Mion | (kealikg)| (%) (%) " Life (Year)
B
Working | Adamow *(5321 Y1 Ademow | 06 | 2151 | 200 053 0.7 2020
Kozimin B+Cly ‘ o
Worki L07imi 3 .5 33
orking Poludnie o Kozimin 208 2,003 238 .57 4 2009
Working | Wladystawow|] B “"adf’a““ 131 | 1757 | A4 | oss S 2006
ot 1045 | 2072 | 222 | oss | 388 | 202
Working
Being buikt - -
Total ‘Being )
buili’ i
Grand Total 104.5 2,072 | 222 0.58 AS8 2020
Kozimin . .
Futurg Cis(C2 29 1,950 218 046 334
Pulnoc
Fufure Piaski B+C1+(C2 1i3.9 2,082 248 1.44 3238
Future | Total 'Futuee 126.8 2,069 25.1 134 $1.8

Saurce: KWB Adamow

2.4.3 Production and Sale of Brown Coal (Present and Future)

(1) Exploitation plan and estimated exhaustion

According to the production plans made by KWB Konin and Adamow,

transitions of the reserves in the two minces are shown in Figure 2.4-1. The

plans are thal production will be kept at the same level as present

production (Konia: 13 million tons/ycar, Adamow: S million tons/ycar) by
2020 and gradually decreased after 2020. In order to match the plans, KWB
Konin must develop {our new deposits by 2012 (Jozwin 1B is now under

development) and more three deposits by 2040.
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Figure 2.4-1 TRANSITION OF RESERVES IN KWB KONIN AND ADAMCW
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(2) KWB Konin

In 1994, KWH Konin extracted a total of 13,4 million tons, of which 12.8
miltion tons (95.5%) was sold for use in power generation.

Present plans of 71 PAK S.A. cnsure the activily of both of the min¢ and
power plants at the present level, until the year of 2025, and then with a
decreasing trend by the year of 2040. By that time the total Konin and
Patnow Power Plants’ demand forthcoming amounts 1o 430 million tons.
Industrial reserves of existing and being built open pits and balance
reserves of future deposits (amounting to 600 million tons) will ensure
meeting demand, In order to cxtract such an amount of coal, it is necessary
to start another five open pits by 2020.

KWB Konin and ZE PAK S.A. concluded a coal supply contract for 20
years for the Patnow and Konin Power Stations in 1996. Both companics

can acquire great integrity for investment programs.

The above-mentioned plan is based on the scenario that funds for the

development of new deposits are successfully financed and no scrious
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obstacles would appear. Therefore, there will be another scenario to keep
production at the level of 8 to 9 million tons/year and to develop new opea
pils with a possibitity to finance them. In this case, development of four
dcposits including Jozwin 118 now under development will suffice by 2040.

Figuré 2,4-2 shows the transition of reserves in KWB Konin to a low
production basis.

Figure 2.4-2 TRANSITION OF RESERVES IN KWB KONIN AND
ADAMOW (LOW PRODUCTION CASE)
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Source : Estimation based on KWDB Konin’s Data

The following Table 2.4-4 shows the working open pits in the above-
mentioned lwo cases. In the case of full production, 3 or 4 open pits will
work and in the case of 70% load, 2 or 3 open pits will work. Presently, in
an open pit, around 800 to 1,000 employees arc working. It would be
cllicicnt to concentrate production and to minimize operating open pits. In

such ways, rationalization and reduction of employees will be achieved.
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Jable 2.4-4 EXPLOITATION CASE STUDY OF KWB KONIN

Open pit Status | Resecves | L3million'y production 9 millioa'y production
mil. toas ] 1997 | 2000 2065 | 2010 ;ﬂlS 2020 2040 ] 1997 | 2000 | 2005 | 2010 F 2015 | 220 2040_
Patnow working 499 O Ol O
Jw‘;liil & working | 253 o| O ojlo] o
warimicrs Pn working 533 o|lOo{QC]| O ojol|lojol O
Tubstow working b3 ) O O o O O h(_) O N
Cominmn [ %] | olololo ololo
[Hregwce foture 382 OO} O o} 0
Piacki futyre 1135 clo|]Oo| O oG
M Jmsz;;— future 342 ]O}t O Q
Moreyesyn future .1 8]
Dby selach | futere 1126 B O — [ - -
Tomilanic future 32'— o N Q

Source ; Fstintation based on KWB Konin's Data

(2) KWBadamow

Coal extraction, in recent ycars, has been at the highest level in the whole
mine history at about 5 million tons. This resulls from big demand by
Power Station Adamow for coal. The company sclls about 20 thousand tons
of brown coal to local customers. Maintaining this level of extraction

cnsures a relatively stable cconomic situation for the mine.

‘The coal supply contract with ZI1E PAK S.AL s concluded on a ycarly basis.

2.4.4 Analysis of Operating Data and Competitiveness of Brown Coal

(1) Operation cost analysis

Cost structures of KWB Konin and Adamow in recent years are comparcd

in the following Table 2.4-5.

Concerning the dynamics of cach cost items (ratio of the year’s figure to the

previous year's), the following is pointed out: _

® Inflation rates were 128 in 1995 and 120 in 19906.

® Most dynamics of the cost items in 1995 are higher than the inflation
rate, but in 1996 the figures become lower than the inflation rate,
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especiatly in KWB Konin. The resulls reflect progress of rationalization
in the company,

® Wage/salarics and related costs arc increasing, cxactly following the
inflation rate.

® Dynamics of income from producl sales were tower than the inflation
rale. The results depressed profits,

More specifically speaking, the profitability of the mining scctor has been
lowered because of the negative influence of price regulation by the
government,  The rcason for the low profitability of the mining scclor is
explained by an analysis of the price increase in the mining sector and the

inflation rate.  The data are showi below.

1994 from Scpt. Price increase of Brown coal 4.1%
laflation rate 11.5%
1995 Price increasc of Brown coal 1.5%
Inflation rate 21.6%
1996 Price increase of Brown coal 8.7%
Inflation rate 18.8%

For these three years, the increase in brown coal price has been smaller than
the inflation rate. That was the result of the depressed price of brown
coal.

Concerning the cost structure {percentage of each cost item to total cost),
the following can be pointed out:

® Costs for matertal usége and encrgy consumption occupy a relatively
high pereentage, around 30%.

® Wage/salarics and benefits for employees account for 37% in Konin and
46% in Adamow.

® Dcprccialion costs arc less than 10%.
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Table 2.4-5 COST STRUCTURE OF BROWN COAL MINES

Specification Dynamies (peevious year=100) % struclure
KWB Kenin | KWB Adamow KWB Konin KWB Adamow
1995 | 1996 | 1995 | 1996 | 1994 | 1995 | 1996 | 1994 | 1995 | 1996
A | Tebeostsid g b e | uas | 122 oo | 1000 {1000 | 100 | 100 | 100
out of which
1| Material usage 148 105 8t 150 194 212 199 | 240 155 1.1
Vineray 20 | e [ azs | oy Jwe | oes | oes |2 | 2a | o
consumplion :
Sxtend/outside
o Betendioutside o Lo [ 20 | 70 V27l b3 | 2o | 26 | w6 | 26
services
4 Tax & charges 119 17 150 123 9.7 85 89 6.9 8.2 83
3] Wages/salarics 123 120 126 121 24.6 232 1 M9 | 310 313 311
Benefitsfor 4 v | tos | oase | s | a2 | a3a | vee | oaa | 1so | asa
cimployecs
7t Deprectalion 118 97 157 .128 9.2 3.0 1.0 7.2 9.0 9.5
5 Orher costy 214 163 259 93 1.7 28 4.5 1.8 43 33
B Inflztion rate 128 120 - . -
Specification Dynamics (previcus year=100) Incone and Costs in million PLN
¢ | Meometiom o, 51 t0sg 3025 | 3767 | 3939
products'sal ¢
(&4 x
n .u)[_!mahnslto 6.1 936 939
INCOMe
i | foteleostsin 2606 | 352.5 | 3594 | 985 | 1230 | 1497
PLN
1| Material usage 50.7 748 | 768 | 237 19.1 28.6
Energy 262 | 138 | 369 | 120 | 149 | 165
consumption
o Fuiendioutside 130 | 469 § s03 | 25 | 56 | 40
SCIVICCS
4] Tax & charges 254 300 { 317 i) 10.1 124
S| Wagesisalaries 640 | 81.7 | 971 305 8.5 46.6
3enefits f
Benefits for 330°f 473 | 489 | 132 | 184 | 226
enployces
71 Depreciation 238 {282 | 271 7.1 1.1 14.2
8]  Other cosis 4.5 9.7 17.7 1.8 53 49

Source: KW Konin and Adamow
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(2) Competitivencss of the brown coal mines

According to the 1EA Survey of Energy Policics of Poland made in 1994, it

has been analyzed, based on the case of the Turow mine rehabilitation plan,

as follows:

® Opcrating costs for lignite production arc estimated at 0.75-0.90

USD/GJ dcpend'ing on the geological structure of the minc and quality

of the lignite.

Capilal costs ; .55 USD/G3

® Full economic costs ; 1.30-1.45 USD/GJ. This corresponds to 28.5-32
USD/tons of hard coal price

® Accordingly, lignite produced from the existing mines is competitive

with coal for power generation at the prevailing hard coal price of 32
USD/tons.

The following Table 2.4-6 shows unit cost of brown coal of KW Konin in
1995 on a G) basis. Total unit cost is estimated to be 1.13 USD/GJ in 1995,
Due to lack of detailed data, it is assumed that the cost figurcs in 1994 to
1997 on a dollar basis arc almost the same as those for 1995. Comparcd
with the above-mentioncd IEA analysis, although it is difficult to make an
exact comparison, operational cost is a little bit higher than their estimation
but capital cost is much tower.

Presently, the cost is fairly lower than the intcrnational market price for
hard coal. However, working open pits will be exhausted within 15 years,
but new open pits will be developed as shown in Table 2.4-2. This requires
a large sum of investment and the capital cost will increase. Table 2.4-7
shows the trial balance on the present valuc basis. The total investment
cosls for devetopment of new deposils of 212 million {ons are estimated to
be about 2088 million PLN. The capital cost (cost related to the invesiment
cost) is assumed to be 20% per year. In this case, the lotal cost of brown
coal is 2.05 USD/GJ and much higher than the market price of coal.

In order to compete with hard coal, it is necessary to decrease costs
including manpower related costs. Case studics arc shown in Table 2.4-6,
supposing 30% of manpower decrease in a case of low production and 30%

of manpower decrease in a case of full production and other costs are
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®

reduced by 30%. Despite such rationalization taking place, the total cost
will exceed the coal market price level,

It is said that Polish coal mines arc suflering from big losses due (o high

costs {in 1995, unit costs of coal sold was 93.59 PLN /t = 37.3USD/t from
Hard Coal Mining Policy of the State and Sector for 1996-2060).

Table 2.4.6 COST OF BROWN COAL MINE

Items Ueit Cost] Full prodaction 70 °¢ load New open pit: ful) preduction
<70
1997 Noimprovement] Manpowes 70% | No improvement manpomwer 0%,
1 ) o other improv.
Material usage | USDL G 0.24 1 %] 031 0.24 0.17
Encrgy consumption| USD,GI 0.11 014 0.14 [N} 0.0
Extend’oulside
R FUOE 0.15 0.00 0.00 0.15 0.11
seRvices
Tax & charges USD.G) 0.10 010 010 0.10 010 g
Wages/sakaries | USD GJ 026 6.00 .26 0.26 @18
Benefi
pefisfor 4 1ien 6 0.15 0.00 015 0.15 0.1
employecs
Jopreciati
Pepreciation and 401, 65y 0.09 £.00 013 1.01 1.01
capital cost
Qther costs usnL Gl 0.03 0.60 0.04 0.03 0.02
Total costs USD.G) 1.b3 0.55 113 205 1.77
FEquival. B 3 ) ’
QIfI\-al Bard coal UShi 1.6 133 17.6 498 430
price o the cost
Fquivalent hardeval] 00, 20 320 320 320 20

price

Source : Pstimation based on KWEB Konin's Data
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Table 2.4-7 COSTS OF BROWN COAL NEW OPEN PIT

Items Unit Case-1
A Total development cosl million PN 2,083
B Reserves developed mitlion tons 212
C © Exploiling capacity million t/y 13
D Capital cost per year % of Aly 20
L Capital cost per year million P1.N/y 418
_F unit capital cost PLNA 32
G unit capital cosi PLN/ GJ 3.61
H unit capital cost USD/ G 1.01
] operation cost US/ G 1.04
] Total cost UsSty GJ 2.65
K Equivalent hard coal price USIHt 49.9

Source : Estimation bascd on KW Konin’s Data

The price cscalation of the primary encrgy carriers on the world market
anticipated by IPPT PAN and IEA is shown in Table 2.4-8. According to

the estimation, prices of carriers other than hard coal will increase rapidly,

and coal and brown coal will be competitive as far as price is concerned.

24-13



Table 2.4-8 PRICE ESCALATION OF THE PRIMARY ENERGY CARRIERS
(1993-USD)

ftems Source - 1995 : 2000 2010

USTY'G) Ratio UsN/Gl Ratio UsH,/Gl Ratio

Crude oil, imporis from Russia| {PPT PAN 2,96 197 331 . 223 437 247
TN 204 195 396 252 482 273
Natural gas, impott from | o p ol e | o 3.46 220 1.08 231
Russia ;
IEA 232 181 365 232 142 250
Hard coal, expori to Eurepe | IPPT PAN | 150 iOO ‘ 1.58 100 1.77 100
1EA 1.86 124 1.93 126 2.10 119
Brown coal, cost: present | Study feam 113 75
Brown coal, cost: new open pi Study team 197 s

with rationalization

source: Fnergy Information Center

Concerning the price compcetitivencss among the brown coal mines and
hard coal, the following Table 2.4-9 shows that brown coal is more than
40% cheaper than hard coal. In paticelar, brown coal from Belchatow is the
most competitive. ‘This can be due to the high clficicncy of coal mine
productivity.

Table 2.4-9 COMPARISON OF FUEL PRICES

Description Unit Price Urit Price Calorific Yalue calorilic Unit Price Relative Price
) CPINAMg USD:Mg N o USD,G)
i Unit {withawt VAT (withaut VAT) GIMe PLN.GJ $=3.545PLD
Brown Coal
. oz
KW Konin 3200 9.22 Q.00 155 1.00 Lcon
Browa Coal
2 . . AL w - af
KW Adamow 29.36 8.46 7.66 3.83 1.08 107.8
Bicown Coal
KWi3 Belchtow 2131 6.4 179 274 037 71.0
Hard Coal [ : ’
ae oasfot 1110 32.00 21.98 5.05 1.43 1422
Power
Hard (:\3: Small 269.00 2748 2645 913 2.58 2570

Source: KWB Konin, 19.11.1997
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The following Table 2.4-10 shows the comparison of coal industrics’
technical economic indices. Productivily of brown coal mines is very high,
cspecially in Belchatow. Productivity in KWB Konin and Adamow is lower,

provably due to excess numbers of employees and high ratios of cover/coal
and water index.

According lo the New Encrgy Act, the price of brown coal up (o the year
2000 is determined by the Energy Regulation Office established by the
Ministry of Economy. After 2000, the price shall be liberalized and

determined through the negotiation process among KWB Konin, Adamow
and ZE PAK S.A.
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Table 2.4-10

COAL INDUSTRIES TECHNICAL-ECONOMIC INDICES

Nt {tem 1ard coal Brown Coal
Av.of Av.oef Av. of Av. of Av.of
i Yeat 1895 19G7- 1997- 1997- 1997 1997.
JantoScp | JantaSep | JantoSep | JanioSep | Jan1oSep
2 Coal mine Unit Total h_Md Total br'o\\n Adamow | Belchatow Konin Turow
coal mings | coal mines
3 | Average ciaployment maa 274,851 26,910 2,388 10,841 6,970 6,311
4 Number (?l existing o, 9 3 i 4 i
pits
5 Ratio ¥ 440 235 142 5.67 435
Neovey Wicoal) plen : o - ' T
o | Waerindex (water miten 6.33 19.45 5.07 £.33 208
pumped/eoal extacted)
- S i H
g | Aversse prodvetion R tasman] 18272 | 503 296 2850 | 1on 844
por month '
O 1T Y < ’,
4 Average mass volume | thous. m3/mon 7.8 3254 12,160 6751 4852
regiovedpes month | (dw=1.2e'm3)
9 Average mass (ons | thous. ons'man 39,237 4,783 17,526 9867 7061
cemoved pee mondh | (dn=1.51'm3)
o | fcomefromeniiee Ly b vnon | 10130 | 1994 14.1 93.1 382 9.1
activily per month
0 clire activily | .
y | Costofentieactivily b o piNmon | 10550 | 1973 139 99.8 36.2 474
per month
12 [ Gross profit pes month| mill. PLN mon -42.62 2.10 0.14 <173 1.99 1.71
ya|  Costlesdindes 7 10305 | 9895 9298 | 10178 | 0397 96.51
(1H0)
14 [iadex of productivity- 1] ta-coal’maeny 492 2,276 1,834 3157 1,74 1,556
i
15 [1ndex of productivitg-] - POUsPEN 112 88.9 652 1085 65.7 905
m:m.)'

Sowurce: KW Konin and Ministey of Feonomy

2.4.5 Environmental Protection

Strategic activitics for envirommental protection are bound up with side-cffects

of brown coal exploitation through cut-and-cover method. Environmental

problems are noted below:

® c¢xclusion of a large surface arca from agricullural arnd forestry usage

and destruclion of soil cover, together with the whole ecosystem, as

well as disruption of geological structure within the area of the

workings, dumping arcas and back-up facilitics.

2
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® disturbance of the water system, reduction in the water cavity level,
restructuring of the surface water system, and changes in the quality of
the surface waler such as water dumps from the surface of open pit
drainage poHuted with coal and mincral suspension and water dumps
from the boltom of open pit drainage having the quality of drinking
watcr

® noisc of basic machines, supplementary cquipment, belt conveyers,
drive slations and loading station

® disordered waste management

Environmental prolection is one of the most important issucs for the mining
companics. The mining companics spend a lot of money on environmental
investments, i.c. approximately 7 to 10% of total cxploitation costs.

KWB Konin and Adamow have taken countermeasures for recultivation and

waler as follows:

{1 KWB Konin
1) Recultivation of the affected area

Successive recultivation operations at dumping arcas behind the front line
of mining aclivitics have been continued. A total of 8,881 ha of ground has
been used and recultivation covers 3,500 ha, while 4,726 ha are under

mining operation.

The exhausted open pit areas are recultivated and brought buck into use
according to the decisions of local sell-governments, which are concerned
with the future use for agriculture, forestry or recreation. In the case of
agricuitural use, the land is used for farming purposes for 10 years, afler
biological recultivation. Then the class of soil is defined. Usually it can be
classified as l[-.!Y class. In the case of forestry use, the land is cullivated
and fertilized for 5 years, which makes it possible for the forest stand to get
thicker. The following Table 2.4-11 shows the usage plan of recultivated
land in the future.
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Table 2.4-11 PERSPECTIVES FOR THE USE OF THE FORMER OPEN PITS

o Without
e Fotal ' Other R
Open Pit Culiivation Surface Areal Anticultors Yorest Watcr Reclaimed reclamation
pen P Period | hrface Al Apriculture OIS Reservoir (roads, flood
inha Arca .
- dikes,cte)
" Patnow 1995 to 62 0 62 0 0 0
1907
Kazimicrz 2001 Hi 464 147 9% 0 G
Pid.
Kazimicrz 2010 507 507 0 1] 0 0
Pin.

Jozrwin 2017 1,624 368 568 487 0 0
Lubstow 2011 872 329 543 0 0]
Dizowee 2018 1,098 569 244 125 36 125

Total [ 4061 | 2527 1,021 1,255 36 125

Saurce: KWB Konin in 1997

2)

Final use of deposits will be:

a) Kazimicrz P1d open pit; water sporls and recreational use
b) Patnow open pit; water reservoir

¢} Jozwin open pit; watcr rescrvoir

d)  Drzewcee open pit; water sports and recreational use

Watcer protection

A problem which still needs to be solved is walcr pu'mpcd' oul from open-
pits. At the moment most of the water remains vnused and gocs' o rivers
and stremns. The minc pumps out water from drainage wells and water
cleaned in decanters. All such water could be used if it were distributed to
users and appropriate funds could be obtained. The companjr thinks that the
Fundls for such systems should be provided by the local sclf-govermnents.

In order to prevent direct loss of water at farm wells in the area, 700 km of
water pipeline networks and 31 water pumping stations were installed by
1994. Later these Facilities witl be turned over to interested Gmina water
service institulions. Most of the land which is being taken over by the mine

24-18



(2
1)

2)

have been provided cartier with water supply systems by the Voivodship
water and amclioration scrvice. If there is no such a system and there is a
proven influence from the mine, the system will be construcied from the

mine’s own {fund and turned over to interested institutions.

Treatment of water from mines in settling ponds has brought them up to
Grade 1 of purity.

KWD adamow
Recultivation of the affected arca

Total open pil arca used from the very beginning of the mine covers 4,795
ha. The present open-pil arca covers 2,214 ha. Reclaimed dumping grounds
used for agriculture, forest and water reservoir are 1,390 ha, 748 ha and 247
ha respectively.

Walter protection

a) Land surfacc drainage
In 1996 the tank in Wladystawow was modernized. Dirly water is
filteredt in off-road tanks up to the H class. Pollution concentrations of
dump water depend on hydrogeological and meteorological factors; a
high degree of wrbidity occurs during rain, spring thaw and strong
winds.

b) Bottom/decp land drainage
Pure/clean walter does not pose a pollution problem in water and
scwage management. It is a [-class water with the quality of drinking
water and does nol need filtering. This water is partly used in social
back-up facilities and in ncighboring villages.

in 1996;

® Water trcalment station in Warenka was modernized.

® Water treatment station in Kamionka was modernized,

‘The modernization works concerncd instatlation of iron removers in order
to improve water quality and reduce the amount of Fe and Ma.
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In order to reusc water from pits” drainage, there were altempts to store it in

artificial reservoirs: ' '

® in 1994, a reservoir was sct up (10ha and 600 thousand m3) on the
territory of a dumping ground in the Bogdatow open pit, suipplicd with
water from Adamow open-pit surface drainage.

® since 1995, a water reservoir has been set up { 205ha, 5.0 mill.m3) on
the territory of the inside dumping ground in the Adamow open pit.

@ thc company is planning to built a water reservoir (90ha, 9.0 mill.m3)
on the territory of the inside dumping ground in the Wladystawow open
pit.

The volume of the water pumped out [rom the mining wells and surface
water drainage amounts to 174 m3/minute. Prc'scntl'y, the water is diverted
to the rivers without cffective use. There arc no voluntcers 16 use mining
water in a different way, which may be a problem, There are no lcgal
regulations, or financial incentives for economic entitics using abyssal
water (c.g. from the fund of deposit fees partially paid to Gminas).

2.4.6 Present Situation of Privatization, Diversification and
Modernization

(1) Commercialization and privatization

)
1)

Commercialization and privatization in the hard coal and brown coal
sectors has nol progressed. ‘The Ministry of State Treasury, as the owner of
the coal mines, many times declared the possibilitics of enterprise
commeicialization. However, Government policy scems to put the first
priority on the modcernization and privatization of the power enterprises. It
is considered that the brown coal industries still have competitivencss and

there is ime 1o wait a formation of a social consensus for privatization.

Progress of diversification and restivcturing

KWB Konin

In 1990 KWDB Konin established the chiel enginecr section dealing with
restructuring and technological development.

2.4-20



b)

Most important restructuring undertakings realized in KWB Konin
between 1992 and 1995,

Scparation of Repair Workshops as an catity with a {ull intemnal
accountability.

Scparating thc Sonata Hotel as an cmlity with a full internal
accountability. ‘

introduction of information systems for various needs in the company
Change in the system of calculating coal supply for the power plant
(actual weighing of wagons with the use of clectronic wagons ).
Introduction of INTERGRAPH and INTERTECH design systems for
mining, geological and geodesic design (1995)

Installation of LAN compulter systems in the Administrative Workshop
Center

Starting organic mineral fertilizer production based on Lrown coal
(1994) .

Starting up a crushing plant using stones from the open pits (1992)
Taking over a major share in Honoratka brickyard and financial
restiucturing of the company (1995)

Foundation of Aquakon Jsc which produces natural mineral water
(1995)

Sale of company’s flats to the residents (1994 to now)

On going restructuring

As a basis of all studics concerning restructuring, the company asswines
that they are aimed at improving functioning of mines, but, they do not
distupt the already achieved rights of the employees. The company also
judgés that it is nccessary and the right time to make restruclursing to
minimize costs and to improve management cfficiency because of
cstimated high costs of future new deposit cxplbilmion, although the
present company’s brown coal is competilive with other fucls and the
company’s financial conditions is rather good. The following is the
company’s strategy for restructuring,

Ore of the solutions aiming al improvement of management cfficiency

is to separate organizational units from the company’s structure. The
company has potential opportunitics to achicve the following:
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2)

decrease the cmployment rate and costs, cspecially emerging from
incomplcte use of cmployees

deereasc the size of fixed assets and costs

limii administrative service activitics and costs

improve management efficiency

increase the flexibility of actions

What emerges from the analysis of the organizational structure of the mine,
is that the sclection may concern, first of all :

Companies with their own accountancy; including chai'r Workshops,
Mining Works Company, Transport Company, Sonata Hotel and
Recreational and Healing Center in Kolobrzegu. These companices arce
prepared, on the possibility of their selection, to shift from the structure
of the mine business into the form of commercial law COmpanics.
Services and vnits in the social background of the mine; including Mass
Sports  Department, Gornik  Hotel, Oskard  Community Center,
Recrcational Center in Slesin, Center in .Palnow, Mine Refectory in
Kleczew

Administration units: Industrial Guards, Scavengers, Laundry

Units chosen on the technical basis: Briguctte Plant, Repair Department
for Support Equipment, Repairs Department, Mcchanical and Electric
Department of the open-pits

Basic units: Procurement Deparlm'cnl, Marketing Department, ETO,
Accountancy, Invesiment Department.

All of the units mentioned above would act, alter separation, as indcpendent

cconomic entities in the form of a commercial law company. The company

will carry out the study for realization of restructuring, taking a full
consensus among all employees of the mine.

KWB Adamow

‘The company’s policy is to maintain the present situation until ownership
transformation and organizational changes occur. According to the present

long-term plan, the company will be liquidated in 2020 when all deposits
are exhausted. '
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)
1)

Byproduct materials which can be uscd for an industrial purpose include
Poznan toam. The company sells loam to neighboring poticry companics
with signed contracts, The Poznan loam is sclectively exploited and stored
at the lof) of the dumping ground ncar a tralfic route. Seleclive mining of
loam requires additional costs bound up with temporary exclusion of loam
cxca’_\}ators from cxploitation and insufficicnt usage of transportation units
capacities. The sales volume of loam has been 7,000 to 20,000 m3 per year,
and the loam sold in 1996 was 11,610 m3. it is said the deposit of loam

amounts 1 to 5 million tons.

Apart {rom loam, the company also sclls small amounts of gravel and

ciratic houlders,

Management improvement aclivitics
Employment
a) KWB Konin

KWDB Konin was employing 6,882 cmiployees in 1997, The average
age of the cmployees is 41 years old, and the average wage of the
employces is 1,500 PLN.  The wage level at KW Konin is more than
25% higher than the national average,

The 6,822 cmployecs are a heavy burden for KWB Konin in terms of
personnel cost.  The company recognizes the nced to reduce the
number of the employees.  However, considering the socio-economic
conditions, the company decided not o conduct a radical restructuring
of the organization.  Only natural retirement will reduce the number of

employees.  Last year, 400 employces retired.

b) KWB Adamow

The situation at KWB Adamow is similar (0 that at KWB Konin.
Around 600 employccs have been let go since 1990, Employment
reduction has been made gradually according lo retirement and
dismissal at cmployce’s option.
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2) Reward system

2)

b)

KWEB Konin

The company’s reward system has a flaw: the company agrecment

concluded between the management and (he six trade unions. ‘That
agreement includes issues such as wage rate and r'cli'rc_mcnl payment.
Because of the agreement, the management cannot reward well-
performing employees apart from undcr-pcrforming_cmplbyccs other
than by promoting them to higher positions.  But lo increase wages,
the management need o get aceeptances from six trade vnions.  The
rule is “a single wage rate for the same posts™ regardless of performance.
There is no fluctuation in the wage rate by work performance of cach
cmployee.  Moarcover, the amount of a bonus is also determined as

mainly based on scniority.

Another issuc is about retirement payment.  There is a negative
influence of retirement payment on  personnel reform.  In order o
facilitatc the retiement of employces, an carly retirement scheme can
be introduced.  However, there is no reom to introduce such a scheme
in the company because of the ageecement with the trade unions. On
the contrary, employees entitled to reticement payment at the time of
retirement are limited (o persons aged more than 50 and having worked
for more than 25 years. This system will motivalc emiployces to stay
longer in the company.

According to the company, a modern personnel management system is
being prepared.

KWDB Adamow

High labor cost in the mining scetor is an indisputable fact, but taking
into account legal and social conditions, any big changes in the near
future should not be expected. The hypothesis that it may threaten the
company’s future is, '0:_1 the onc hand, quite rcaSOndhlc, but on the other
hand expericnces to datc do not entitlc the company to make this
problen more serious than it actually is.

2.4-24



s

The managerial staffs’ activitics are dirccted at increasing cffecliveness/
cfficiency of the labor forces, which signify equipment/machine
changes, technological changes and withdrawing from such aclivitics as
obtaining both service and goods outside the minc. The results thus far
arc highly satisfactory and have allowed the mine to function properly
recemt years. The production volume is 209 higher now, with
cmployment lower by 20%. Introducing further solutions aimed at
isolating “pure” mining activity could decreascthe labor foree cost
further.

The company motivates employces for hard work and iniliative using

an incentive system ¢

® bonus system

® prizes ( moncy ) from Zadaniowy Fundun Nagoo ( Price- Task
Fund )

and privileges from Karta Gornika; special salary, anniversary prize,

brown coal allowance, Minors’ Day prize (4" December), additional

annual prize - so-called 14™ salary. There is not special system for

asscssing cach employee’s performance, but just a current cvaluation of

workers by a supervisor.

3) Training

T'he following is the system donc at KW Konin.

‘I'raining of technical employces is mainly performed in-house.  Technical

employees are divided into four levels. In order to be promoted 1o a
higher level, an employce has to pass an examination by study through self-
education.

Training of managers is also conducied.  This training is provided by an

outside training institute. The courses include markeling.  If nccessary,

the company sends cmployees to the Academy of Economics in Poznan.
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§ 2.5 Power Generation Industry in Konin Province

2.5.1 1ntroddctlon

Power generation in Konin started in 1958, burning brown coal extracted in

brown coal mincs in Konin Province. The business expanded with construction

on the Konin, Patnow and Adamow Power Plants. The Patnow-Adamow-
Konin Power Plant Group (ZE PAK S.A.) was established on December 31,
1994 through a conversion from a state-owned company into a State Treasury

Joint Stock Company.

2.5.2 Fuels and Power Generation Facilities and Plan for Modernization

)

D

2

3

Present power gencration facilities

Power Generation Facilities in ZIE PAK S.A. includcs:

The Patnow Power Station

The Patnow Power Station has been operating for 30 years. At present il

has a generating capacily of 1,600 MW and consists of:

® 6 boilers with stcam generation capacity of 650 t/h, fucled with brown
coal ( which started in 1967 to 1969).

® 6 condensing turbines of 200MW each {which starled in 1967 to 1969).

® 2 boilers and turbines of 200MW cach, fucled with fuel oil (which
started in 1973 to 1974, bul 2 boilers have been stopped)

The Adamow Power Station

The Adamow Power Station has been operating for 33 years, At present it

has a generaling capacity of 600 MW and consists of:

® 5 boilers with stcam generation capacity of 380 vh, fucled with brown
coal {(which started in 1964 to 1966)

® 5 condensing extraction turbines of 120 MW cach (which started in
1964 to 1966).

® thermal heat source of 93 MWL

The Konin Power Station

The Konin Power Station has been operating for 39 years, At present it has

a generating capacity of 538 MW and consists of:
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® S boilers with stcam’ generation capacity of 130 vh (which started in
1958 to 1961 and with 2 boilers which were convcricd into fluidized
bed conbustors 1n1996) ‘

@ 1 boiter with stcam gencration capacity of 230 t/h (which started in
1958 to 1961)

® 2 boilers with sicam gcucr‘uion mmclly of 280 t/h (which started in
1958 to 1961 and now under mm!um?ahon)

® | back pressurc turbine of 28 MW (which started in 1964 angd was
modernized}

® 3 condensing cxtraction turbines of 55 MW(@hichl started in 1958 to
1961)

® 3 condensing turbines of SO MW( which started in 19‘38 to 1961)

2 condensing turbines of 120 MW(which staricd in 1963)

® Thermal heat sources, started in 1964, and in the following ycars
gradually expanded to the prcsbni capacity of SISMW1i. The break
down of thermal heat gencration is as follows:
) TG1-SKODA :  maximum 65MWt (cogencrated power: 28MW)
b) TG2-ESCHER WYSS : max. 84MW!1 (cogcncm!cd power: S0MW)
¢) TG4-7CKG0 : max. 116, SMWI (cogcncralcd power: S5MW)
d) TGS-TKS0 : max. 87.5M W1t (cogenerated power: 4SMW)
¢) Peak Exchanger : max. 162 MW

The combined capacity of the power turbines installed in ZE PAK S.A. is
2,738 MW which amounts for 8% of total inslalled capacily in Poland, as
of 1995. Refer to Figure 2.5-1.

Figure 2.5-1 INSTALLED POWER PLANT CAPACITY IN POLAND, 1995

QOthers
ZEPAK 14%

Hard Coal
584%

0%

‘Total Capacity in Poland 33GW (Source: Z1i PAK)
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‘The Konin and Adamow Plants arc adjusted to produce thermal heat;

® Adamow Power Station; 93 MWt

® Konin Power Station: 515 MWt

® Total; 608 MW!1

Available thermal encrgy in Poland is 24,874 MW in 1996 and ZE PAK
accounts for 2.5% of it. Refer to Table 2.5-4.

The cooling system in Palnow and Konin is utilizing five lakes as a natural
cooling device. Water from one lake is vtilized for condenser cooling and
then reeycled to a more distant lake in order to create a big water circulation,
The cooling system in the Adamow Plant is a cooling towcer system.

Modernization during the 1984-1997 year period (cost about 200 million
usn)

At the beginning of the 1980s’, ZE PAK management decided to start a
comprehensive modernization of facilitics, which was donc in several
stages. The modification took into consideration modern technological
solution and more restriclive requirements for environmental protection.
Modcrnization was done during a shutdown of the facilitics for major
repairs. In the modernization of power generating facilitics, the following
aclivities have been completed:

Patnow Power Station

® replacement of worn-out heating surfaces and their modernization
® repair of boiler structure and replacement of some beams
Adamow Power Station

major rebuilding of boiler I line

replacement of refractories and insulation

development of new start-up system

modernization of turbines

modernization in the automatic control and electric systems
modernization of carbonizing system

rebuilding ash removal syslems
Konin Power Station
® OB-280F boiler was constructed

253



D,

® fuc gas desullurization facility was constructed for two OB-280P
boilers

® 7CK 60 back pressure turbine was constructed

® major reconstruction of 4 EKM-type boilers and technology of hybrid
combustion (H1US) was implemented in two of them

® ncw water purifi ication plant was construcled

® works related to replacement of supply pumps and some pipelines

Up to the present, the group’s modernization activities have upgraded ils
opcration in the following aspects.  In terms of the technical aspects, its
nominal power was restored and the breakdown rale was decreased from
10-14% to 2-5%. Availability of devices was also increased.  As a result,
the group’s overall technical state was improved.

In terms of the economic aspects, the indices of conventiona!l fucl
consumplion decreased from 389 g/lkWh average in 1980 to 371 g/kWh in
1993.  The indices for consumplion of clectric encrgy on its own nceds

was also decreased.  Consequently, production efficiency was improved.

In terms of work conditions, danger connccted wilh pressure, voltage,
temperature ¢te. decreased. Dust in boiler rooms was reduced, and the
noise level of equipment was lowered.  With regard to environmental
protcction, the emission indices were decreased, and the efficiency of
clectro-filters was improved.

The major direction of the 1995-2007 developmient strategy

Technical conditions of facilitics in Patnow and Konin Power Stations
requires considerable financial oull'ays for further modernization and
reconstruction in next coming years. The amount of necessary investment
outlays is cstimated to be about one billion USD. The program of technical

restructuring covers the period up to the year 2007. Main investment

undertakings are histed below:

Patnow Power Station
Patnow Power Slation needs to modernize 6 units, increasing power
generation capacily from 200 MW to 230 MW,



2)

® replacement of 2 fuel oil boilers with fluidized bed combustors on
brown coal

® replacement of 4 pulverized brown coal boilers with fluidized bed
combustors on brown cosl

® ccplacement or thorough modernization of turbines and machincry-
room cquipment

® modernization of the power stalion’s gencral devices

Konin Power Station

In the process of modernization,

® finishing construction of boiler No.8

® modernization of carbonizing devices and oil management

® modernization of machinery-room devices

Adamow Power Station

After modernization,

® The power station will operate with regular repair activitics

In the targeted system, Patnow [ Power Station will have power of 920 MW
and will burn about 6.7 million tons of brown coal per year, Patnow 11-460
Mw and 3.3 million tons of brown coal per year. Konin Power Statton will
be a power-heal cogeneraling plant with maximum power: clectricily at 248
MW and heat at SISMW1. About 2 million tons of coal per year till 2004,
are reserved for its needs. Gradual expansion of heat sources in the Konin
and Adamow Power Stations will enable ncw receivers to be connected to
the heat network. Duc to that conncection, individual heating and emission
of low emitters will be reduced.

The sira'(cgy focuses on adjusting clectricity generation capacity to the
projected coal output at the Konin and Adamow Brown Coal Mines.

Cost cstimates for the implementation of the strategy were made with
special emphasis on assessing the cost of investment in environmental
protection. Estimated environmental protection spending in fixed prices is
811 million PLN, which includes construction of CFB boilers in the
Patnow Plant. (CFB boiler has a sulfur removal function.)

In order to implement the above investment projects, the assistance of the
National and Provincial Environmental Protection and Water Management
Funds in the form of loans and donations is necded. The letter of agreement
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was already signed between NEPWMFE and ZEPAK SA. A special
emphasis was put on the Patnow Plant,

VAP, 3 joint-venture company to overhaul and subsequently operate what
arc currently Units 7 and 8 of the Patnow Power Plant, will be created,
Therelore, the units are to be separated from ZEPAK S.A.

Funds for modernization

ZE PAK S.A. signed with the Polish Power Network S.A. a contract on
power and supply from Units 7 and 8 in the Patnow Power Station 11, where
ZE PAK S.A. is obliged to thoroughly modernize Units 7 and 8 and PPN
SA will ensure power purchasce at a price which ensurcs return of spent
invesiment outlays with a reasonable profit.

Internal resources are o be devoted to the modernization of a successive
four units in the Patnow Power Station, Internal resources will be oblained
from its own profits and dcprccialion, as well as by Scllinjg ZE PAK S.As
shares,

{t is assumed that the restructuring program {with total outlays of about one
billion USD } will be 70% financcd from loans and credits. Still, 30% of the
amount has to be financed from internal resources. Financial projections
show that Z£ PAK S.A.'s own resources may cover only about 40% of its
required share in financing investment outlays. Therefore, it 1S necessary
for ZIE PAK S.A. to scck additional capital by issuing stocks which would
be purchased by investors.,

Sources of investment financing in the year 1997 to 2007 ( without cost of

financial services : price level ; 1997-Januvary ):

®  Own resources (depreciaiion+ profit) ; 392 mil. PLN : 13%

® Resources from stock issue ; 512 mil. PLN : 17 % .

® [oan from Provincial Environmentat 'Prdtecti_on & Water Economy
Fund ; 112 mil. PIN : 3.7 % : |

® [oan from Naticnal Environmental Protection & Water Eeonomy
Fund ; 142 mil. PIN: 4.7 % '

® Other credits and loans ; 1857 mil. PIN : 61.6 %



® Total credits and loans 3 2.1 bil. PLN : 70 %

(5} Actions of ZEPAK in harmony with “Assumptions of Lnergy Policy of
Poland until 20107

Actions target the following three points:

® Sustainable cxtraction of brown coal in the Konin arca on the level of
technical possibilities ofcxialoilalioﬁ for the identificd deposits.

® Adjustment to the requirements of cavironmental protection and
extension of durability as well as economic work of about 25-30 years
through the next S years of the modernization progeam for power
stations.

® [icological prioritics of reduction of SO2 emission and increase in the
level of dedusting flue gases,

Continued program of modemization and reconstruction, with specific
regard to ecological undertakings, cnables minimized burdens of the fucl-
energy complex in relation to the environment, and also cnables
preservation of significant production facilities until 2030, along wilh
perspectives for further work.

{6) Alternation

ZE PAK S.A, has an allernative plan to construct combined cycle units with
gas turbines. The efficiency will exceed 50% and the location of ZE PAK
S.A. 1s advantageous because it is close to the gas pipeline of Russia-Wesl
Europe and big underground gas storage facilities.

2.5.3 Production and Sales

(1) Generated power and heat, fucl consumption and other operation records

Nct power generated by ZE PAK S.A. in 1996 was 13.2 TWh. ZE PAK’s
share of gross generated power in Poland was 11 % in 1995, Therefore,
power plants in ZE PAK have been running at a relatively high operation
rate among power plants in Poland. Refer to Figure 2.5-1 and Figure 2.5-2.
ZE PAK S.A. produccd approximatcly 2,700 T§ of thermal c'ncrgy in
cogeneration mode in 1995, which accounted for 1.3% of heat generation in
Poland. Refer to Table 2.5-4.
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Figure 2.5-2 PRODUCTION OF ELECTRICITY IN POLAND, 1895

Otheis
9%

ZEPAK

1%

N 1lard Coal

Cther Brown 54%0

Coal
26%

Total Production : 139 TWh  {Source: Z1E PAK)

Operation records in 1994 and 1995 are tabulated in Table 2.5-1 and
"Pable2.5-2. Amount of brown coal consumplion was 17.5 million tons in
1995, mainly supplicd from KWB Konin and Adamow.

Efficiency of power gencration of total facilities in ZE PAK S A was 29.8%
in 1995. Encrgy Balance is shown in Figure 2.5-3.

Figure 2.5-3 ZE PAK POWER STATION HEAT BALANCE

___________ .
Brown Coal Waste Heat: _
17,481,414Mg X 5.303G 0\ e Power 156,309 16,380-2,793=106,934'1'J
=155,4621F f.oss Percentage: 68%
' Plant
f'otal
156,309TJ R - R
Heat cogenerated : 833/0.3=2,795TJ {cstimated)
Electricity cogenerated:1.8%=233GWh
=838Td Total net
12,939GWh
Electricity generated in condensing mode: =46,580TJ
''''' T 98.2%=12,706GWh=45,742TJ Effic.29.8%
Fuel Oil 847TJ ' '

Source ; Estimation from ZE PAK operation data
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Table 2.5-1 PERFORMANCE DATA OF ZE PAK POWER STATION

fem Unit O-ZEPAK | 95-ZE PAK | 95-7Z5E PAK | 95-2FE PAK | 95-ZE PAK
¢ Total Total Palnow Adamow Konin
Total clectricity generated G\Wh 13,749 14,043 7,340 3,514 3,189
Fleciricity in cogeaeration GWh 255 260 0 66 194
Hlectricily in condensing | .y, 13,404 13,784 7,310 3,440 2,995
opcration
Cogencration factor €L 1.86 1.85 0.00 1.87 6.08
Loss in the station GWh 1,080 1,104 535 274 295
Loss in the station % 7.85 7.86 7.29 7.81 9.24
Net electricty gencrated GWh 12,670 12,939 6,804 3,240 2,895
‘Fotal fuel cnergy consumced Tl 151,015 156,318 78,598 38,220 19 504
Brown coal energy T3 150,277 155,471 78,238 37,875 39,358
consumcd
Fue! 0if encrgy consumed T 738 848 360 31 147
Brown coal cncrgy o 99.51 99.46 99.54 99.11 99.63
pcreentage
Fuel consumption pernct |y )y g | 11010 12,081 11,551 11,749 13,456
electricity
Efficicacy of power % 30.2 298 31.2 306 268
generation
Cogencrated heat GJ
Efficicncy of heat & power o
gencration *

Source ; 4K PAK S.A



Table 2.5-2 FUEL DATA FOR ZE PAK POWER STATION

3 o IEA Sunvey : .| 'EA Survey
Source of ZEPAK |. 28 PAK “'?PS:;:‘;} I:;?PQ‘;:? ZEPAK | ZEPAK [T PO!M;’
O?;C:' e Unit  |S.A Ansuval|S.A. Annual OE‘ vhan c Og: S.A. Annual| S A. Annpal Frecrgy

Ala < nergy SRSTRY < E
, 904 | Repos 1995
Repoit 1994 Repost 1993 Policy 1994 Policy 1994 Repont epof Policy 109
‘ i ‘| Natural gas
N Light fuc! | Light fuel
Fuel Brown coal | Brown coal | Brown coal | Hard Coat ‘L»Gilf“‘ 180“ for
industrics
Glorifie | ion | 240 8593 oa18 | 24300 41.021
value
(i':’!:“c Kealkg | 2,690 2125 2257 5,808 9,800
Fatug
Calorific Gl Nm3 0.034
valye
Ash conteat % 7.300 7.700
AVEIRE | (i¢5710n 10.5 123137 32.0 67.2 7.0
price
AVERES | e iNm3 0.13-0.36
price
Calerifiic ' , o ﬂ
price PLNG] |23%10 270 28710 13.22 4.050 4.73
CC
':“f::’f’g“ PLNUSS | 243 2510 2431 2431 2431 2.510 240
Caloritic | esar | 1016 La7g | Neeost 1317 } 666 1901 | 4.31-4.70 Q‘
price 1.30-1.45
Calorifiic Nt cost : <
i$8.Geal b 0.243 282 315 398 0451 | 098112
price | VSGe 0.2 paroas| O3 0395
Catorifik Nel cost
iS$MB|  0.963 118 248 379 1.801 3.00-1.46
price | VNS MBI * S IR R !

Souree: ZK PAK S A and 1EA

@

Sales

In 1996, value of income from selling preducts and scrvices reached

approximately 875 million PLN. ZE PAK S.A. has two basic customers,

namely Huta Aluminum and the Polish Power Grid Company (PPGC).

Sales to PPGC are based on the medium-tenn power purchase contracl
covering the period of 1996-1998.

The quantity of clectricity ordered by PPGC amounted to 1],453 GWh and
the quantity sold reached 12,315 GWh cxceeding the planned quantity by

7.5%

in 1996,

Another fundamental customer, Huta Aluminum, is the @

only company in Poland which has a contract concluded in 1996 for direct



purchase of electricily from a power station. The guantily sold to Huta
Aluminum was 955 GWh in 1996,

Heat encrgy is sold to the distribution company, Encrgogaz, and directly to
some companics.

Records of sales revenues in 1994 and 1995 are analyzed in Table 2.5-3,
Average clcétricity 'pricc is eslimated to be SO3IPLN/MWh (20.7
USD/MWh) in 1994 and 57PLN/MWh (22.7 USD/MWHh) in 1995 at the
exchange rates of the respective years. According to the data reported by
the Poland Encrgy Information Center, average clectricity prices sold by
distributors were cstimated to be 40 USD/MWh for indusirial use and 62
USD/MWh for houschold use, respectively, in 1995, Refer to Table 2.5-3
and Figure 2,2-7,

Thermal cncrgy price sold by ZE PAK is estimated to be 4.2 USD/GJ in
1995.

Current market prices of cnergics for houschold use in Konin are tabulated
in Table 2.2-2. Average prices of electricity and thermal cnergy for
houschold use are 524 USD/MWh and 5.2 USD/GJ, respectively,
including VAT.
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Table 2.5-3 SALES REVENUE OF ZE PAK SA

| 7ePAK | ZEPAK | ZEPAK 7EPAK | ZEPAK | Z1PAK
ltems Unit SA Group | SA Group | SA Group Unit SA Group | SA Group | SA Group
Total 1994 Total 1995 Toial 1996 Total 1994 Tolal 1995 | Total 1996
Total sales Thous. Thous. )

5 665,182 770,917 881,736 273,06 207,163 306,59

S Reveaue i I > USD 02 ! 9
Flectricity Sales Thous. . Thous.

37,779 | 737,033 | 837,951 62,13 3, 91,3
A Revenuc PLN 6. 3 USD 26 ] 293,662 291,360
Capacity related] RS 27,004 221,382 240888 MU 89,299}  ss,207] 83757
dpﬂkl)l’z ate PLN ) 3-h L 30 UsD ) Yy as, 0
Encrgy related] MO0 520675 sisesi| somoee] 1M | rraea|  20s4s5] 20760
gy relate PLN L6713 Sy . Uso AR 0,42 ]
i hessaesree. | ™0 | 20086 | 2sous | aasss | 7 | oass | wraer | s
e R PLN 7 i ush s o
‘ Thouvs. Thous,
s assel o S 5, 178 :
Capacity related PIN 12,657 5,5 15,01 UsD ,20¢ 6,17 6,264
Thous, Thous.
nerey felate 3 508 3 543, E 4,08 5
Foergy selated] o 10,329 Rzsos| assay o 3,249 1,084 5,404
Revenuc for Thous. - Thous.

C 236 267 3,251 103 106 A3
wangible sevice | PLN ? usD > ' 1130
Social benefits Thous. ] Thous,

2,783 a7 3,9¢ A8

D v, PLN \ , 704 087 usn 1,145 1,476 1,386
Rev. from sales Tharss. Thous,

} 1,178 599 1.0 ! 3 046

r of materials PLN ! 09 UsD 67 37 “l 04:_-

q . o “ F ) A J
Sales of ‘?on‘. PLNMW 10,32} 10,395 USD, MW/ 4,245 3,142
capacily fmonth month
Salesofrene § PLNAMWI -y 4y 14.44 USD 5.90 575
capacity h MW
Tetalsold zoae |, 1,753 1,775 1,536 MW 1,753 1,775 1836
rap.mty
fotat seld Gwh | 12670 | 1293 | 132n Gwh | 12670 | s2930 | 3om
clectricily
Total Sold heat T) 2,500 2,700 TS 2,500 2,700
PLN UsSD
Jevlricily Price 0.3 57. 3. . A 22
Electricity Price Mwh )] 7.0 631 MWh 0.7 227 20
Heat Piice PLN.G) 178 115 Usn, Gl 378 305

Source : ZE PARK S.A.

2.5.4 Analysis of Operation Data and Competitiveness in the Power
industry

(1) Position in Polish Power Industries

7ZEPAK SA’s position is significant in the domeslic clectro-energy sector,

both in respect of its installed clectric power capacity and share in the

2.5-
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domestic wholesale clectric energy market (micasured by production
amount). Refer to Figure 2.5-1 and Figure 2.5-2,

The importance of ZEPAK SA is increasing if onc takes into consideration
the geographical tocation of the Group and other power slalions,

The vast majority of power stations is concentrated in Upper Silesia, while
ZEPAK SA, together with the ZE Dolna Odra and Oslroicka power stations
is onc of the three power stations located in the nosthern haif of Peland.
Liquidation of the PAK power station would cause nced to build new
power slations and additionally rebuild high-tension systems.  Those

would be very expensive investment undertakings.

Table 2.5-4 shows a comparison of the performances of Polish thermal
power plants with ZE PAK. Regarding the gross specific fuel consumption
for power generation, ZE PAK’s figure (11,341 kI/kWh) is 18% higher than
the Polish average (9600 kJkWh). Employment per iIMW of installed
capacity al ZE PAK {1.63) is much higher than the average (1.01).

Operalion cosl analysis and competiliveness

Table 2.5-5 shows the cost data for clectricity and heat generation. Cost of
clectricity generation is estimated to be 46.3 PEN/MWh ( 19.1USD/MWh )
in 1994 and 55.6 PLN/MWh ( 22.2USD/MWh ) in 1995, Corresponding
selling prices are estimated to be 50.3 PLN/MWh ( 20,7USD/MWh ) in
1994 and 57.0 PLN/MWh ( 22.7USD/MWh } in 1995. There are very little

margins for clectricity gencration.

The cost structure of the company is shown in Table 2.5-6. The largest
portion of costs is fucl and encrgy consumption (68.7% in 1995). Brown
coal cost is estimated at 60.69%. Wages/ salaries and related benefits
increased from 13.4% in 1995 to 15.6% in 1996.

As for dynamics, the dynamic values for total costs were 123 in 1995 and
111 in 1996. Inflation values arc 125 in 1995 and 106 in 1996 and salcs
revenues values are 116 and 114, As a result, profit in 1995 deteriorated,
but in 1996 it improved. Wages and salarics and benefits increascd more
than the inflation rate.
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Table 2.5-4 ZE PAK’s POSITION IN POLISH THERMAL PLANTS

Public Thermal Plants Total Poland - ZEPAK Ratio®
: tems 1990 S 1995 1996 .| 1995 1596 1993
Instatled Capacity (MW 26,731 28,037 28,392 2,738 2,718 9.7
of this: brown coal-fired plants 9,058 '] 9038 | "9058° 2738 | 2,738 30.23
shard coad-fired plants] 17,723 18,969 19,334 .
Available Capacity (MWY) ] ' 23,687 22,270 - 27,686 b,773 1,636 6.51
of this: brown coal-fired plants} 8,923 " |+ 8,610 8,651 L35 1,836 20.54
:hard coal-fired plantsd 16,764 18,630 19,035 :
Gross electricity Generation (GWh) - o 124899 | 126,775 1 131088 |- 14,043'_ 14,267 11.08

of this: brown coal fired plants] _ $2,182 | 50,737 30,835 14,044 14,267 21.68
: shard coal-fired plants} 72,717 76,037 | 80,230

Fleclricity copencrated (GWh) 11,222 14,971 15,763 260 .23
Brawn Coal Consuniption {thousand tans) © | 66,418 | 62,176 62,769 | 12,482 2812
of this: electiicity gencration] 65,837 61,353 62077 17,482 28.49
averape calotific value of brown coad (ki kp) 8,290 3,492 8504 8,593 j04.72
ifard Coxd Consuniption {thousand tons) 47,681 42,752 |49

of 1his: ¢lectricity genciation] 36,011 32,359 14,652

averape calorific value of hard coal (k1L kg)| 19,570 21,455 21,873

Liguid Fuc! Consumption (10001} 306 264 663
Gas Consumption {T4) . 293 3,330 6,919
Specific fuel consymption {or ¢lectncity - -3 :

] : pross (kAW 10,000 | 9,000 | U 9550 - |- 11,341 11814

ook (kI OWhE 10,790 10,322 | 10,290 12,081 117.04
Available Theomal Power (MW)Y 26442 24:145 24,874 608 252
i1cat Production (T)) 235,046 | 204437 224077 2,700 b.32
of Lhis: copercrated]” 141,545 | 163,921 | 173213 | 2700 1.65

: separately produced] 93,501 40,555 50864

of this ; beatina boiless| 67,017 27,6897 37,832

Specific fuch consumpiion for hoal

peaciation{ MI.Gl) 1,215 1,191 BIR
Awxiliary Consumption Cocflicient {%) 7.29 7.00 7.20 7.86 112.29
Capacity Utilization Trme (houss) 4,664 4,523 4,617

of this; brown coal fired planty] 5,711 3,601 5615

: hard coal fired plants] 4,088 4008 4,150

Employnicnt {person) 56,338 56,524 5501 4.350
_ of this: al eleclaicily peacration] 31,505 25,922 28,635
Employmant por [MW of Indalled Capacity 1.16 1.03 1.1 1.61

Source : Energy Information Center and ZE PAK S.A



Table 2.56-6 COST DATA OF ZE PAK S.A.

_ ZE PAR]ZE PAK| ZE PAK ZEPAK] 2L PAK| ZE PAK
N I Bl Rl e I e R R
1994 1995 1996 1994 1995 1996
Exchange rate PLNUSD| 2433 2510 2.876
S |Total Operation Cost PLN/MWh {48.7 584 63.5 LSDMYWh |20.0 223 22.1
A Eleclriciiy.(‘bs:l | PL.N!MWh 153 55.6 60.2 USD/MAWH 191 22.2 209
Capacity-related] PLNMWh 4.1 158 16.5] USD/MWh 58 6.3 5.7
Encrpy-retated] PLN:MWh 32.2 398 43,7 USDyMWh 133 159 15.2
B |Heat Co:;! PLN!M\% 1.90 2.17 2.37 USD/MWh [0.73 0.87 0.83
Capacity-related] PLN/MWh 0.99 1.0 1.07] USD/MWh LR )] 0,49 037
Enecrgy-related| PLN/MWh 091 117 1,30 USD:MWh 0.37 0.47 0.43
C {Cost of Tangible Service | PLN/MWh [0.01 0.02 0.23 USD/MWh [0.00 0.01 0.03
D |Social Benefit Cost PLNMWh |0.40 0.53 0.56 USD/MWhH [0.17 0.21 0.20
E [Cost of Materials sold PLN/MWh [0.06 0.1 0.15 USD;MWh [0.03 jo.04 0.05
Total Net Elec. genciated GWh 12,670 | 12,939 1 13,273 GWh 12,670 | 12,939 | 13,273
Electricity Cost PINMWhH{ 463 556 602 JUSD:MWh| 191 222 209
Todal heat gener, Tl 2,500 | 2,700 | 3,200 TJ 2,500 | 2,700 | 3200
He‘;n Cost PEN.G) 2.6 10.4 23 USD/G? 1.0 4.1 34

Source ; Estimation from the data of ZE PAK S A.



Table 2.5-6 COST STRUCTURE OF ZE PAK S.A.

ltems 1994 1995 1996 1995 1996
' Cost Structure in kPEN  Dynamics in %
I | Matedol & éncrgy usage | 425,526 521,745 577.04 122.6 110.6
2 li.;&tc nd/outside scivices 44;038 50,626 4 1,022 115.0 81.0
3 Tax & charges 1,738 3950 | 4782 2213 121.1
4 Wagosisalaries 56,101 68,999 81,586 123.0 118.2
5 | Benefuts for cmp!oy;‘cs 26,5?9 351 40,936 132.1 116.6
6 Depreciation 23,204 22,310 32,!99 1199 115.8
7 Other costs 38,396 50,815 63,432 1324 126;7
7 Total 6 15,582 759,086 §42,001 123.3 110.9
8 Soles revenue 665,185 ?70,926 881,736 1159 1144
Cost Structure in %

% | Matenial & energy usage 69.1 08.7 08.5
10| Estendfoutside seevices 7.2 6.7 4.9
3 Tax & charges 0.3 0.5 (]
12 Wages/salaries 9.1 9 1 2.7
I3 | DBenelus for employees 4.3 4.6 4.9
4 Depreciation 38 37 38
N Other casts 6.2 6.7 1.1
16 ‘Total 100.0 100.0 1000
17 CostiSales revenue 92.5 08.5 95.5

Source : ZE PARK S.A,
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Table 2.5-7 shows the cost data from ZE PAK converted into USD. Total
cost per total net generated ¢lectricity was 22.1 USD/ MWh in 1996. In
these costs, cogenerated heat costs are included. As shown in the Table 2.5-
3, net electricity cost excluding costs for heat cte. was 20.9USD/MWh.

Supposing that modernization investment occurs and is completed, and
with 16.85 USD/MWh of capital cost taken into account in 1996, total cost
will increase up to 38 USD/MWh. The capital costs are calculated on the
assumption as follows:

30% of total investment; own resources—no interest

Loan from National and Provincial Environmental Protection and Water
Economy Fund; 8.4% of total investiment—at 16% interest

Other credits and loans; 61.6% of total investment—at about 309% interest
Tolal investment; 1 billion USD

Refund; 15 years, straight line 21.3% of total investment per year

IFurthermore, in case a price increasc for brown coal is taken into account,
the tofal cost will be 49USD/MWh and act cost excluding heat cost will be
47USD/MWH.

ZE PAK is now procceding with restructuring as well as modernization of
facilitics, Even if a 30% rcduction of cmployees and efficiency
improvement in gencration cfficiency, ctc. are taken into account, the cost
witl be 43 USD/MWh (nct cost of electricity gencration excluding heat
cosi; 41USDH/MWh). The cost will be doubled lrom the cost at the present

valuc.
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Table 2.5-7 COST ESTIMATION OF THE POWER STATIONS

A B C D
o e tonali-
ltems Unit - Actual reconds Capital jCosl price-| Ra wlna :
cost added up zation
{Unit cost) 1994 1995 1596 1996 1596 1996
Matcrial & coergy use | USD/MWh 13.82 1607 - 1512 is10| 2sa0) 2232
Qutside seivices USD/MWhH 1.43 1.56 1.07 1.10 1.10 0.77
Taxcs, fees USD/MWhH 0.06 0.12] - 0.a3 0.10 D.10 0.10
Salarics wages USD, MWh 1.82 212 2.14 2.10 210 1.47
Employees’ benefits | USD/MWh 0.86 - 108 1.07 1.10 .10 0.77
Depreciation & capital . - R i . . : o
cost USIMWI 075 0.86 . 0.54 16.85 16.80 16.80
L3
Others USIDMWh 1.25 1.57 1.69 1.70 1.70 1.19
Total cost USD,’M\.\'h 19.99 23.37 22.06 38.05 4900 43.47
Fotal act clectricity GWh 26| 1293 127 w2l ol B2
gencrated
Brown coat consumead GlMWh 11.86 1202 12.00 12.00 12.00
Fuci ol consymed GPMWh 0.02 0.03
3rown coal cos
Brown coalcost 1y chy awh 12.05 14.17 14.20 23520 2160
consumed
Fuel oil cost consumed | USD/MWh 010 0.12
Total fued cost LIS MWhH 12.15 14.29

Source: Estimation lrom the data from ZE PAK

Figure 2.5-4 shows the cost estimates made by OECD/NEA on the basis of
1992, The increased costs of ZE PAK still have competitiveness, referring
to Figure 2.5-4.

Electric prices in European countries are shown in Figure 2.2-7 in Section

2.2. According to the new Energy Law, the prices of clectricily will be
liberalized and will reach the level of other Furopean countries.
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Figure 2.5-4 ESTIMATED COSTS OF ELECTRICITY GENERATION

USA

UK

Japan

Germany

France

Finnlind M g G firod
Canada h _ QO Cool fired
Belgivm h

0 10 20 3B 4 H & 0 sm 90

USD/MWh

Source: OECN/NEA in 1992
Table 2.5-8 shows the recent progress in efficiency of pulverized hard and

brown coal-fircd power stations in the world. To compete with such highly
eflicicnt plants it will be necessary to further cut costs in 23 PAK S AL

Tahle 2.5-8 PROGRESS IN THE EFFICIENCY OF PULVERIZED

FUEL FIRED PLANT

. . K Completion . o Reheat Normalized

Company Country Year Pressure | Temperature Temperature | Etficiency
bar deg © dege ¢t
Aalborg DX 1997 300 580 580 46
Febjerg DK - 15902 240 360 560 43.5
Fynsvaerkel DK 1991 240 540 540 42.5
Avedore DK - 1590 240 540 540 41.5
Studstrup : DK 1985 240 340 540 41
Ratcliffe ' UK 1967 160 568 568 38
Hekinan No.l Japan 199 246 538 569 41.6
Hekinan No.3 Japan - 1993 246 538 593 42.1
World standard - 1967 160| 340 340 375
ZE PAK Patnow 1967 127 540 540 312
ZE PAK Patnow 2007 i7.1
ZE PAK Konin 1958 80 500 500 26.8
- ZE PAK Adamow 1964 140 540 540 30.6

Source ; IEA and Others
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