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Summary

Logistics problems carried out by sales and marigeiompanies operating in agricultural sector wpresented. Research
results and their analysis with regard to selectgdup of spare parts, which were indispensable dthlguarantee and
after guarantee services of Zetor tractors, werersiited. The research was conducted in Service r@pat of authorised
tractors distributor. A research cycle covered theriod 2003-2005. The results were elaborated siatilly by
determining seasonal index value. Temporal schedoilehe amount and value of purchased spare pegre analysed
with regard to the calendar of agricultural proceds advisable for crops cultivation in Poland.

1. Introduction In the analysed period, 164 filters from seleagedup
were sold. The layout of demand for filters for afet
Logistics literature has been enriched with manytractors in 2003 is presented as a histogram (ig.
monographs and papers devoted to this subjedttisiik is The review of periodical sale of filters found tloevest
the need for research and analysis of logistic phmema, demand in the first quarter. At that time 11% ofhaal
which occur in agricultural vehicles market [697,10, 13].  turnover was realised. At the beginning of the rhont
Distribution of spare parts for tractors servickyp monthly minimum was registered. In the second @uwart
significant role in present deliberations. The asseof sales level reached 27.4% whereas dynamic growth of
distributional activities is to bring the marketr feehicles demand was registered during spring field workscdlo
and machinery producer’s closer to agriculturataoners, maximum was registered in May, whereas in ensuing
therefore dealer companies fulfil this very funatizvith  month decrease in sales occurred. In the thirdtguaales
regard to organisational, economic and technigadéeg14, reached 29.3% of annual turnover. An increase imbar
21]. Companies which are authorised dealers of ymsd of services occurred in July i.e. in the time ofgmarations
and spare parts, provide vehicle services accodinglid for harvesting and in September, after harvestifige
standards. Market demands are the reason for thehfat  highest demand for filters was registered in tls ¢marter
companies are obliged to assure functionality ofd so and reached 32.3% of annual sale. The need foorsiabn
devices. Apart from original spare parts supplyvise  of advisable level of motohours by tractors durihg time
package also encloses user assistance in maimainiof agricultural procedures generated demand foraguee
exploitation efficiency and technical counselliny b, 11, and after guarantee services. After the terminatidn

12]. autumn cultivations, a significant decrease in safe
analysed group of filters was registered. The demian
2. Objective and scope of research December determined minimum of sales, which was the

same as the one at the beginning of the year.
The layout of sales value of analysed group térfil for
or tractors is presented as a histogram (Fig. 2)

A crucial aspect which has to be taken into
consideration in managing a logistic sector of camyp Zet

which operates in food producers’ sector, is tHerwar of The analysis of sold filters for Czech tractorewbd

agricultural procedures [2, 3]. course approximate to characteristics of quantati
The phenomenon of unstable demand for selecta@ spa PP 9

arts in particular time of calendar year was bhdugp for demand. Minimal value of sales (11.5%) was regsteat
b b: . A roup the beginning of the year whereas January detediine
research in order to obtain layout in time function lowest monthly demand. Gradual arowth proceedeil int
In the period 2003-2005 selected group of parts fo y ' 9 P

Zetor tractors was selected and it included engihfiters, _reached local maximum in ng. Such a course, .eatlgyem
i : i X in the second quarter, was influenced by realinatid
fuel filters, hydraulic system filters and gearbblters. L . Y T
: . ; tractors service immediately after preplanting igations
Analysed group of filters was selected in termgoéntity . i S .
; i . . . . _and sowing seeds completion. A significant decreiase
and value taking into consideration their cyclical . . S
) . sales registered in June was caused by lack afsatéeld
replacement during guarantee and after guaranteesef

tractors. which was carried out in Service De i8 works. The level of filters sales in the second #relthird
16] ' P ' quarter was balanced and reached 25.3% and 25.2%

. . respectively of annual turnover. Termination of wmih
Research was conducted in sales and marketi P y

company, which offers authorised distribution cdctors Ipl works generated immediate gro_vvth (.)f filtemles,
. : ' which was caused by tractors services in Octobel an
and agricultural machinery, spare parts sale amdicge

: . X November. In the fourth quarter sales of 35% ofuahn
The company has operated in Lublin Province mafbet value was registered. The end of the year traditipn
couple of years.

denoted decrease in demand comparable with minifoum

2.1. Sale of analysed group of filters for 2003 January.

2.2. Sale of analysed group of filters for 2004

S. Juscinski, W. Piekarski 57 LJournal of Research and Application in Agriculture Engineering” 2009, Vol. 54(2)



In this period, 258 filters for Zetor tractors ifino
analysed group were sold. The layout of demandilters
for Czech tractors is presented as a histogram {ig
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Fig. 1. Layout of the amount of sold filters fortdetractors, concerning filters from analysed grdor the period 2003-

2005 (Own study)

1400

1200

1000

800

600

Value zloty)

400

200

10 11 12

Months

W 2003120043 2005

Fig. 2. Layout of value of sold filters for Zetaattors for analysed period 2003-2005 (Own study)

Estimation of filters sales level in ensuing pdamf the
year showed minimal demand of 9.3% in the firstrtgra
The lowest sales were registered in January andugsh
when no field works were carried out. Set of sprimgps
caused increase in sales level in March which ooetl in

The layout of sold filters value for 2004 presenges a
histogram (Fig. 2) was comparable in structurehtotalue
of quantitative layout.

The lowest value of analysed group of filters sabes
registered in the first quarter and reached 7.8%rofual

the entire second quarter and reached 18.6% ofahnnuurnover. In the second quarter there was increasales

turnover. The third quarter was characterised gy rtfost
dynamic growth of demand and sales at the lev89a2%.
The maximal sales level of analysed filters ocalirie
September. The last quarter with high sales lesathing
32.6% of annual sale indicated downward tendency.
The course of growth and realised sales level b
on the extent to which tractors were used in fieforks.
Successive elaboration of advisable level of matohidy
tractors during the time of agricultural procedugeserated

which reached 15.6%. In the third quarter 48.9%mwiual

sale was realised and it reached maximum in Semgemb

Last months registered decrease in value with gderio
demand of 27.7%.

2.3. Sale of analysed group of filters for 2005

In analysed period, 311 of filters from tested ugroof
spare parts were sold. The layout of the amounsadd

demand for services. Therefore, the end of cultwat Zetor tractor filters is presented as a histograig. (1).

period naturally was the time of maximal demand for

analysed group of filters for Zetor tractors.
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Sales level of filters registered in the first gaa
reached 18.3% of annual turnover and was the lowwdbe
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analysed period. Not surprisingly, local
determined in January and February. Spring fieldkao
caused dynamic growth of sales with local minimum
April.
which was caused by significant decrease in Maythin
third quarter higher demand was registered in Ary
September, that is, before and after harvestingreetse
sales reached 29.3% of annual level. Another iseréa

demand occurred in November when most of field work2005 it increased by 20.5%.

was completed. In December there was a decreasases,
comparable to the one at the beginning of the year.

The layout of purchased Zetor tractor filters 2005 is
presented as a histogram (Fig. 2).

Layout
comparable to described quantitative demand. Reiylof
2005 consisted in similar level of sales value msweng
three month periods. The value of turnover in patdr

minima &ver

The analysis of sales layout in particular mordhshe
i period 2003-2005 included 733 filters; engine ditefs,

The second quarter reached 26% of annuaé salffuel filters, hydraulic system filters and gearbéiters

applied for Zetor tractors.

The comparison of ensuing years confirmed the tirow
of sales level of analysed group of filters. In theriod
2003-2005 demand increased by 57.3% whereas fot-200
Joining European Union
helped Poland to increase sales level of filteraval as
caused dynamic purchase of new tractors.

The layout of the amount of sold filters from tip@up
analysed in the period 2003-2005 is presented as a

analysis of purchased filters value washistogram (Fig. 1).

Aggregate layout of the amount of sold filters of
analysed group is presented as a graph (Fig. 3).
Comparison of filters sales within the space ak¢h

quarters reached the level of 23.1%, 24.5%, 25.9% a years showed that the lowest demand occurred at the

26.5% respectively.
Significant differences in sales level occurred
monthly ranges. January and February had low lefel

beginning of the year. Sales for the first quadetermined
inminimum, still dynamic increase in demand was tegésl.
In all three years the time of spring field worleised local

demand. Dynamic growth occurred in March and Aprilmaximum in filter sales at the beginning of the cset

that is, the time of intense field works. Local rimaa were

registered in September and November after a dezriea
summer months. The lowest value of purchase oatunre
December.

2.4. Comparison of analysed group of filters purchse
for 2003-2005

quarter, then decrease in demand. At the beginoirtge
third quarter, when there was a time of preparafian
harvesting, level of filters sales increased. Thmeet of
autumn field works generated intensified demand for
selected group of filters. Advanced level was pneseom
September until November. Within the space of aswly
years decreased sales occurred always in December.
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Fig. 3. Aggregate layout of the amount of solcefidt for Zetor tractors considering group analysethé period 2003-2005

(Own study)
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Fig. 4. Aggregate layout of value of sold filteos Zetor tractors considering group analysed inpiagod 2003-2005 (Own
study)

The comparison of layout of sold filters value Hstor i [d
tractors for analysed period is presented as adrain S=
(Fig. 2). The comparison of sold filters value stue for
2003-2005 confirmed principles of quantitative lagoTrhe -

beginning of the year was characterised by low e/aifi where:S — seasonal index for its sub-period (month),

turnover followed by dynamic growth in the timesgring . . L . .
' : ; W — arithmetic mean of coefficient's value in ensuing
field works. Typical decrease in sales value o@uiat the !

end of the second quarter whereas growth was eegisin ~ months,

the third quarter. Maximal demand for filters wagistered ~d — the number of months in the year.

in September, that is, after termination of haiwngstind

after-harvesting procedures. High sales continued f The process of raw seasonal indexes’ revision was
ensuing two months during which guarantee and aftetonducted in order to eliminate incidental variatio The
guarantee services of tractors were carried ognifiiant Sum of seasonal monthly indexes in analysed peprls:
decrease in sales of parts for Zetor tractors wpaisal for 12

=l

00% @)

M=
=

iy

December. z S =1200 (5)
Aggregate layout of value of Czech tractors pusehia =1 _ )
presented as a graph (Fig. 4). and is referred to as refined seasonal indexes.

effects in time series in reference to the amoumat \zalue

Conducted research allowed determining time serie®f selected group of parts sale. In the analysiseafsonal
that is, set of remarks for variables organisedtionye Variations influence on layout of sold assortmeotian of
function. Within the space of three months, safesetected reference level was applied (average level). Intager
group of spare parts for guarantee and after gtWan months, with regard to seasonal |ndeXes, the nedertevel
service were periodical. The analysis of testechphena Was 100% [1, 18, 20].
was carried out on the basis of multiplicative niafeime o ) )
series components. Multiplicative model of time iser 3.-1. Stz?mstlcal analysis of tested group of filtex sales for
components may be presented as equation [1, 18917,  the period 2003-2005

Y =T EK ) (1) Sale of tested group of filters for Zetor tractars

where:Yt—_vaIue of Series, analysed period was periodical. Proportional vahfe

T —trend in the series, seasonal indexes concerning the level of filtelesséor

S - sea_sonal variations, 2003-2005 is presented as a graph (Fig. 5).

C; — cyclical variations, As a result of seasonal variations at the beg@oirthe

| — incidental variations. ) year lowered sales level occurred. Seasonal indéxes
Movable average series (MA) value is presented byanuary and February were lower than referenced leye

relation: 69.5% and 65%. Increase in demand in spring caused

MA=T, [C, ) immediate change of index in March and April which

reached 10.5% and 15.9% over average value. Indexes
lowered by 32.3% and 8.1% from reference levelifiggh
decrease in sales at the end of the quarter. Saason

Separation of seasonal variatiorS) (and incidental
variations (;) according to relation:

Y- [SIC =S (I, ©) variations caused increased demand for filters iwithe
MA T, [C, space of ensuing five months.
Standardisation raw seasonal indexes proceeds as
follows:
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Fig. 5. Seasonal indexes concerning the level leksaf tested group of filters for Zetor tractfws the period 2003-2005

(Own study)
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Fig. 6. Seasonal indexes concerning the valuele$ saf analysed group of filters for Zetor trastor the period 2003-2005
(Own study)

Maximal value resulting from tractors service gafte

elaboration of advisable quantity of motohours ozl in
period from September till November whereas indepes
this period were higher than reference level by2%8.
74.&% and 30.8% respectively. The end of the yeas w
connected with decrease in sales and index red&he@o.

Seasonal indexes for sales of analysed groupltefsfi
for 2003-2005 is presented as a graph (Fig. 6).

Changes of seasonal indexes for sales value pitedee
in accordance with principles observed in quartat
demand for filters. As a result of seasonal vaisdi
indexes for January and February were lower by%3a8d
70.6% from reference level, which equalled 100%0v@h
of sales resulting from preparations for sprinddfi&zorks
caused one month immediate rise of demand in Manch
was higher by 18.1% than average value.

The second quarter was characterised by lowened le
of filters sale whereas indexes were lower by 3.3%5%
and 24.3% than reference level. As a result of seds
variations in ensuing five months heightened puseHavel
was registered. Maximal value of filters sale, gater by
carrying out the services, was registered from &aper

4. Summary

Logistic actions are multilevel that is why it s be
analysed in various aspects. Micro logistics, wiselves
as the basis of logistics pyramid organizes androbn
managing processes in respect of particular tramsac
Distribution of spare parts for guarantee and ajtearantee
services of tractors is one of the elements ofssaled
marketing companies’ logistics. Logistic service of
customer provided after post-transaction stage sletad
tightening and prolongation of cooperation betwdba
company and the tractors’ user. Infallible deliesrof spare
parts and service provides customer with proper
exploitation of purchased tractors.

Identifying various aspects of periodicity and sewd
indexes value may serve as the basis for appleativ
procedures in domestic sales and marketing companie
Adjusting the level of spare parts supplies to ¢eafble
demand as well as panning the level of exploitatidn
Service Department in particular time of the yesmadis to
decrease of costs therefore increases competiigarfethe

until November whereas indexes came to 77.9%, 68.5%ompany.
and 42.6% respectively above average value. Deaembe On the basis of analysis of research results afig

was characterised by low demand and index whichedam
64.6% below reference level.
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conclusions may be formulated:
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» the layout of the amount and value of purchasedrél [7] Chaberek M. 2005, Makro- i mikroekonomiczne
for tractors in 2003 revealed relation betweenciarse aspekty wsparcia logistycznego, Wyd. Uniwersytet
and intensity of spring and autumn field works. Gdaiski, Gdask.

« Characteristics of layout of the amount and valtie o[8] Ciesielski M. 2003, Logistyka w praktyce — siuh
sold filters for 2004 resulted from the structuré o przypadkéw, Wyd. Akademia Ekonomiczna, Pazna
implemented agricultural procedures within the spac  [9] Coyle J.J., Bardi E.J., Langley C.J., 1996: The
several ensuing months with local maximum at theé en ~ Management of Business Logistics, West Publishing

of the third quarter. Company, New York. o )
« Periods of increased demand for filters from aredys [10]Dwiliaski L., 2006: Zarys logistyki przedgiiorstwa,
group for 2005 with respect of quantitative andueal Oficyna Wyd. Politechniki Warszawskiej, Warszawa.

layout appeared exactly when the calendar ofl1l]Krawczyk ~S. 2001, Zasrzanie procesami
agricultural  procedures  suggested  preplanting logistycznymi, Polskie Wydawnictwo Ekonomiczne,

cultivation and sowing as well as after harvestamgl Warszawa.
root plants lifting. [12] Kempny D., 2001: _Logistyczna obstuga klienta,
« The analysis of seasonal indexes confirmed theioala Polskie Wyd. Ekonomiczne, Warszawa. _
between the amount and value of sales for selectdd3]Logistyka —dystrybucji - Specyfika, Tendencje
group of Zetor tractors filters and field works anised rozwojowe, Dobre praktyki, 2005: Praca zbiorowa pod
in accordance to the calendar of agricultural pioces. red. K. Rutkowskiego, Wyd. Szkota Giéwna
Handlowa, Warszawa.
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ANALIZA WYNIKOW SPRZEDA ZY WYBRANEJ GRUPY CZ ESCI ZAMIENNYCH
DO CIAGNIKOW ROLNICZYCH

Streszczenie

Przedstawiono zagadnienia logistyczne realizowarme przedgbiorstwo handlowo-ustugowe pragoe w sektorze
obstugi rolnictwa. Zaprezentowano wyniki bada ich analiz dla sprzeday wybranej grupy ezci zamiennych
niezlednych do wykonania ustug przedbw gwarancyjnych i pogwarancyjnychggnikdw rolniczych marki ZETOR.
Badania zrealizowano w Dziale Serwisu autoryzowandygstrybutora cignikéw rolniczych. Cykl badaobejmowat lata
2003-2005. Wyniki badiaopracowano statystycznie wyznagzajvartai¢ indekséw sezonowych. Rozktady czasoweiilo
wartasci sprzedanych ezci zamiennych poddano analizie w aspekcie kalemdasbiegéw agrotechnicznych zalecanego
dla upraw na terenie Polski.
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