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Abstract: The main goal of this paper is an attempt to assesdition
of polish couriers and messengers sector in tefrtechnical efficiency. The
sector in Poland, in comparison to the Western igmuntries, is still under
development. The research was conducted using Byatelopment Analysis
method, which is successfully applied worldwiderbot public and private
sector organizations. DEA allows to identify thestoperformers in analyzed
group and build a ranking in terms of efficientoeces utilization. Malmquist
index was also calculated to assess changes tiveefaoductivity over time
and to detect which factors (“frontier shift” ordich-up”) affects them.
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INTRODUCTION

First courier companies appeared in the polish etagkound the 1980s.
Although the sector is relatively young, it playsignificant role in the national
economy. Polish couriers and messengers market dstilamically develops,
in comparison to the Western Europe countries,revitke market has already
stabilized. The use of courier services per capittere a few times higher than
in Poland, therefore the rapid growth will presulyatontinue in the near future.
The main player in this market is public companyeczta Polska2,1 billion
services provided in 2011), nevertheless the packsegment is dominated
by private operators (3,7 billion services proddie 2011) [Marcysiak at al. 2013]
and the analysis presented hereof focuses onrthip gpecifically. In the paper the
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author made an attempt to assess the performancengdanies operating in the
mentioned above sector in terms of technical efficy. Not only does the results
of such analysis allow to identify entities whicte @he best in efficient utilization

of its resources, and thereby indicate benchmarksther players in the market, but
also it can be the basis for further analysis efficient units and the first step
to improve such entity’s performance.

Efficiency, including technical efficiency, evalu@t of any entity involves
the study of its productivity [Kosieradzka A. 2000Productivity is define
in literature generally as a single input-outputioraHowever, more common
problem pose analyses of multiple-input and mudtiplitput cases. The term
“efficiency” is understood as a production withoahy wastefulness. Thus
an economy (organization, company, unit etc.) ficieht when there is no way
to increase a production of one commodity withodt@p in production of another,
what means it attains the production-possibilignfrer or, in other words, achieves
the highest level of production possibilities givdse resources [Samuelson at al.
1995]. In this meaning, the term “technical effigg” is also applied.

METHODOLOGY BACKGROUND

DEA method

Data Envelopment Analysis (DEA) is worldwide susfaby applied method
for evaluating the performance of a set of peéties, in literature called “decision
making units” (DMU), that transform multiple inpuitsto multiple outputs. DMU
can operate in public (see studies d&Uggiero J. 1996] or [Nazarko at al. 2008])
and private sectors (e.g. [Paska M. at al. 2008] and [Rangan N. 1988]),
nonetheless a homogeneity of the units is a cripicstulation. DEA was first
introduce in 1978 by Charnes, Cooper and Rhodesldasear Programing based
method and, since then, it has become a very popuéans for productivity
assessment in academic research and in practiee degision support tool for
management level employees.

The basic DEA models enable to measure the eftigiefia DMU relative
to similar DMUs in order to estimate a ‘best preetifrontier [Cooper W. at al.
2004]. Primary DEA model is named CCR after itshaut (Charnes, Cooper,
Rhodes), assumes constant returns to scale, addfileed as follows (output-
oriented model):

max z = Z§:1vj,m}’j,m Q)

subject to i1 UimXim = 1

From this point, terms: productivity, efficiencydatechnical efficiency are alternatively
used in the paper, however the author always mensfficiency in accordance to the
DEA framework.
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where:

z — weighted sum of outputs calculated for DMUIn=1,..,N);
yjm - denotes DMU outputs (j=1,..,J);

X;m — represents inputs (i=1,...,1) of DM}/

Uim , Vjm — Weights that are unknown variables.

In input-oriented model the weighted sum of inpofs each DMU is
minimalized and the level of its’ inputs remainschianged. In practice, a dual
problem of (1) is solved. Primary model had sevdiraltations (e.g. the assumption
about returns to scale), thus many modification haen developed since its
introduction. However, it is still regularly usedanalyses of technical efficiency.

The standard DEA models allows to build a rankafignefficient units,
setting the best performers at the same levelq@¥d.efficiency). In 1993 Andersen
and Petersen developed a new approach, the sdjpterafy DEA (SE-DEA)
model, which allows to rank DMU on the efficienaytitier [Andersen P. at al.
1993]. This innovation was a subject of many pagerwards ( e.g. [Thrall M.R.
1996], [Yao C. 2003] or [Zhu J. 2001]), and appltedreal data researches (see
[Helta M. 2009 ] or [Chen Y. 2004]). The basic idefathe new approach is to
exclude the efficient DMU from the comparison setijt cannot be compared against
itself (which is the reason of receiving the scofed00% or 1), thus it can obtain
score better or less than one in the input-orieatemlitput-oriented super-efficiency
evaluation, respectively. The difference in the recas usually interpreted
as an amount by which the DMU can exceed the pagnce if it peers.

It is highly desirable to differentiate units withe best results, as it can
encourage them to improve theirs output and besib#tlan others. Hence, this
extension of DEA method was applied in the reseprebented hereof.

Malmquist index

Malmquist index represents a change in a unit'slyrtvity over a period
of time. In the non-parametric framework (as DEAtmoel) it is defined as the
product of two terms — a "frontier shift" (likewisechnology change or innovation)
term and a "catch-up” (also relative efficiency @ or recovery) term. The first
term represents changes in efficiency resultinmftmdustry” gains - i.e. the degree
to which the surroundings has changed. The se@vnmighows the degree to which
the individual unit's efficiency has improved rélatto the frontier - i.e. how far
it as from the frontier at time t versus how taxas from the frontier at t+1. [Cooper
W. et al. 2004]. Accordingly, Malmquist index (M§) calculated with the following
formula:
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where:

(xm, ¥m)® denotes the vector of inputs (i=1,...,1) and outputy, j=1,...,J)
of the DMU, (m=1,..,N) in the periot

ST ((xm, ym)t expresses the efficiency score of DMUheasured by the
frontier technology in the periagt1.
Malmquist index value of 1 signifies no changeatal factor productivity, while
values greater than 1 or less than 1 indicatepritgress or regress, respectively.

It is essential for the productivity analysis totedenine the index value
as it allows to recognise the degree of efficiecitgnges, their direction and major
factor (“catch-up” or “frontier shift”) that affestthem.

THE ANALYSIS AND ITS RESULTS

DEA model selection

Preliminary analysis with the CCR-DEA model indedtthat the low score
of few units’ productivity were due to variable uats to scale, thus in the main
research the BCC-DEA model was used. As the outge service sector is rather
difficult to control, the input-oriented model seetinto be more appropriate for this
study. To build a ranking of all DMUs, the supefi@éncy extension was applied.

Data and variables selection

Data for the analysis was collected from EMIS (Egimey Markets
Information Service) database. The time period el as the number of companies
under examination were determined by the availsibilf the data at the first step.
EMIS database gathers mainly financial data andrtepso that the evaluation
of technical efficiency covers an economic activfythe companies. Then Pearson
correlation coefficient between variables were yred and variables with strongly
linear dependence were chosen. As the author’stiotewas to obtain the results
that can be used both for building general opiribaut the sector and for practical
reasons from entrepreneurs point of view, therdfmiewing variables were finally
chosen for further analysis: total assets and nuwfoemployees as inputs and total
operating revenue as the output. The analysis veased out for 23 largest
companies from the sector. As the EMIS data aedively new, the analysis covers
the period of 3 years only: 2010, 2011 and 2012.

Table 1 presents values of Pearson correlationficeeft for selected
variables.
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Table 1. Pearson correlation coefficient values

Operating revenue
2010 2011 2012
Number of employees 0,932236  0,93551H927888
Total assets 0,90160440,795428 0,754033

Source: own calculations
The league table

The table below presents the result of analysisdected with Frontier
Analyst Application software. It is organized insdending order, so the best
performers in terms of technical efficiency arehat top of the tabld?olska Grupa
Pocztowa S.Atakes consistently the first place in every yefanalyzed period.
UPS Scs (Polska) Sp z otakes the second position regularly. The thirdrec
received th&JPS Polska Sp. z o.dwut in the first two years of analyzed period only
In 2012 another unit appeared in the leading groamelyWorld Courier (Poland)
Sp. z 0.9 which hitherto indicated inefficiency. Similarlthe Madagra Sp. z 0.0
improved its output and joined the “best perforrhgrsup.

Table 2. Rankings built with the usage of supeicigfiicy DEA model

2010 2011 2012
Unit name Score Unit name Score Unit name Score
Polska Grupa
Pocztowa | 413,00% | POISKa GrUPa | 5qg gq4 | POISKa GIUPA | 357 50
SA Pocztowa S.A. Pocztowa S.A.
Ups Scs Ups Scs Ups Scs
(Polska) Sp. z| 128,50% | (Polska) Sp.z | 170,60% | (Polska) Sp. z | 205,60%
0.0. 0.0. 0.0.
World
UPS Polska 104.70% UPS Polska 120.30% Courier 104.10%
Sp. z 0.0. Sp. z 0.0. (Poland) Sp. z
0.0
Transline Transline Madaara S
Polska Sp.z | 98,90% | PolskaSp.z | 94,70% | 0 9rasp- 1 103,20%
0.0. 0.0. o
Viva Xpress Viva Xpress
Logistics 95,10% | Logistics 86,30% gpsz F;O(')Ska 83,90%
Polska Sp. Polska Sp. p.20.0.
World Courier Federal Express Transline
(Poland) Sp. z| 93,00% | Poland Sp. z 84,60% | Polska Sp.z | 82,10%
0.0 0.0 0.0.
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2010 2011 2012
Unit name Score Unit name Score Unit name Score
Federal .
Viva Xpress
Express 88,20% | MadagrasSp. z | g 4004 | Logistics 77,90%
Poland Sp. z 0.0.
Polska Sp.
0.0
Go! Express Money Save Eidferzls
& Logistics | 68,90% | Polska Sp.z | 72,00% | c<P 75,20%
Poland Sp. z
Wroctaw 0.0. 0.0
Fedex Express Go! Express & TNT Express
Polska Sp. z | 67,40% | Logistics 69,30% | Worldwide 65,60%
0.0. Wroctaw Poland Sp.
Patron Service World Courier Patron Service
64,90% | (Poland) Sp. z | 68,90% 58,00%
Sp. zo.0. 0.0 Sp. zo.0.
. Fedex Express
Dpd Polska | g4 109, | PAlON Service | g5 560, | poiska Sp.z | 53,60%
Sp. zo.0. Sp. zo.0. 0.0
Madaara Sp. 7 DHL Express DHL Express
oo 9ra P-4 62 70% | (Poland) Sp. z | 60,70% | (Poland) Sp. z | 52,20%
o 0.0. 0.0.
Riders TNT Express Matmarex So J
Express Sp. z| 55,70% | Worldwide 60,60% sp. i P 51,20%
0.0. Poland Sp. P-)-
DHL Express Riders Exoress Money Save
(Poland) Sp. z| 55,30% | ¢ P 59,80% | Polska Sp.z | 46,30%
p. Z 0.0.
0.0. 0.0.
Money Save Fedex Express Riders Express
Polska Sp.z | 47,60% | PolskaSp.z | 57,50% | ¢ PreSS 44,30%
p. z 0.0.
0.0. 0.0.
Go! Express &
g"g‘tm.arex SP | 47,10% gﬂat.marex SPJ| 56.60% | Logistics 39,60%
P-J. P-)- Wroctaw
Lande Sp.2 | 45 0006 | Integer.pl S.A. | 51,90% 2PdPolska | 57 594
0.0. Sp. z 0.0.
TNT Express
Worldwide | 45,00% | PPd PoISKaSP-1 14 2006 | Integerpl SA|  37,70%
z 0.0.
Poland Sp.
g'zdemka 4360% | ForpostaS.A. | 39,109 "PO%! SP-Z | 35 80%
;rade SYSteM| 15 409% | Inpost Sp. z 0.0. 36,30% S2N9€ SP-Z | 35 2004
p. Z 0.0. 0.0.
LHEOSt Sp-2 41,10% Lande Sp. z o.tr. 35,00%  ForpostaS.A. 18,2
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2010 2011 2012
Unit name Score Unit name Score Unit name Score

Trade System
Sp. z 0.0.

Integer.pl S.A.| 30,40% 24,10% | Siodemka S.Al  18,00%

Trade System

() 16,60%
Sp. z 0.0.

Forposta S.A. | 29,20% Siédemka S.A. 12,60

Source: own study based Brontier Analyst Applicatiorsoftware calculation

At the bottom of the table (the last few posititin same unit names appear every
year, so one can conclude that those companieddsheconsider the way they
transform their inputs into effects. The minimumluea of productivity scores
is slightly above 10% in 2011 and 2012, where&9itD it was close to 30%, which
is rather alarming and worth to study in detail®wdver, the average technical
efficiency in analyzed period of time is around 6@#lculated using standard DEA
model, and over 75% determined by supper-efficienmdel, thus in general
companies seem to manage their resources rattsamiazaly .

Changes of the efficiency in the 2010 - 2012

Figure 1 presents a magnitude of changes in privitycfor each DMU
in analyzed period of time. Most of the units (dXHL Express (Polska) Sp. z 0.0
or Federal Express Poland Sp. z §.oindicates sustainable changes
in its productivity scores (around 1 e. i. withsignificant degree of change in both
direction — up and down). Though, there are fevitieat(namelySiédemka S.A
Polska Grupa Pocztowa S,AVorld Courier Poland Sp. z a)owhich distinguish
itself from the group with a very high value of Majuist index in 2012 (Ml >1,5).

Figure 1. Malmquist index values for each DMU
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Source: own calculations

The study of the figures 2 and 3 reveals that tlubsanges are affected mainly
by the second term of the Malmquist index, e.ifraritier shift”. Moreover, the Ml
value of units in question was relatively low iretprevious year, so presumably
some inside issues impacted these units performaeell.



suole|nojed umo :821n0s

0T0C/TT0C

1102/210¢C

80

60

17T

T

TNEEEEINTE =

)3 a8esany

D1 98BIDNY =

awi Jo

pouad pazAjeue Jano sjusuodwgauaixapu| 1sinbwien Jo abueys abeiane ay] ‘i ainbi4

SuoIIRINJ[eI UMO :92JN0S

0

DHL Express...
Dpd Polska Sp....
Federal...
Fedex Express..
Forposta S.A.
Go! Express &..
Inpost Sp. z 0.0.
Integer.pl S.A.
Lande Sp. z 0.0.
Madagra Sp. z..
Matmarex Sp J..
Money Save..
Patron Service..
Polska Grupa..
Riders Express..
Siddemka S.A.
TNT Express..
Trade System..
Transline..
UPS Polska Sp....
Ups Scs..
Viva Xpress..
World Courier...

c10C

wees - FEREHEEE EMHE P EREH

S0
1

ST
4

4

(D1) wsuodwod abueys ABoj@ay "a'1 — Jun yaea Joj JIys Januold, 'S ainbi4

SuoIIRINJ[eI UMO :92IN0S

DHL Express...
Dpd Polska Sp....
Federal..

Fedex Express..

Forposta S.A.

Go! Express &..

Inpost Sp. z 0.0.
Integer.pl S.A.
Lande Sp. z 0.0.

Madagra Sp. z..
Matmarex Sp J..
Money Save..
Patron Service..
Polska Grupa...
Riders Express..

Siddemka S.A.

TNT Express..
Trade System..
Transline...

UPS Polska Sp....
Ups Scs..

Viva Xpress..
World Courier...

(4114

0

S0
T

ST
C

1wauodwod abueyd Aouaioyare@l ayl ‘a8’ — 1un yaes o} dn-yoie),, "z ainbi4

9ve

BYSMO}Z0Y eukisne



Technical efficiency of polish companies...

Figures 2 and 3 show values of decomposed indidbe index for each unit. Every
unit's Malmquist index can be greater than 1 e¥eonie of its component decreases
over time as long as the other component balareeglifference. The average
change of Malmquist index over the years 2010-2812,034, what means 3,4%
overall increase of productivity in the group undemluation, thus companies
indicate an improvement of input-output ratio.

Figure 4 presents the average value of Malmquidexn(MI) in 2011
(in reference to 2010) and 2012 (in reference td2@nd its components at the time.
Even though in 2011 there had been decrease obb#reed (its value was 0,904),
the next year brought significant increase of titek (1,16 —i.e. average the index
was 16% higher in comparison to 2011) thereforgeineral the input-output ratio
in the sector has changed in positive way. Theaé@lso shows the average change
of decomposed indices and it suggests (as it wasdyf mentioned above) that
technology change term (TC) had greater impact oodyctivity changes
in the sector in analyzed period of time than E@gonent.

SUMMARY

Couriers and messengers sector in Poland is relatroung, nevertheless its
role in national economy is significant. The malayer in this market is public
company — Poczta Polska, however the package ségsndaminated by private
operators. Results of technical efficiency analgsisducted on 23 polish companies
operating in the sector are presented hereof. Titl@aintended to build a ranking
of analyzed units in terms of productivity, themefaghe DEA (Data Envelopment
Analysis) method with super-efficiency extensiorsvapplied. The research allowed
to identify the best performers in the analyzedagakof time — the first two positions
took consecutivelfPolska Grupa Pocztowa S.and UPS Scs (Polska) Sp z oltne
third score receivedPS Polska Sp. z 0.an the 2010 and 2011. In the last year
(i.e. 2012)World Courier (Poland) Sp. z a.¢ook the third position. The worst
performers were: in 2010Forposta S.A in 2011 -Sidédemka S.Aand in 2012 -
Trade System Sp. z 0.®8he mean of scores in all analyzed period oé timere over
60% and it suggests that couriers’ companieseratheasonably utilize their
resources. Malmquist index, which was also caledlébr years 2010-2012, showed
a 3,4% average increase in productivity of the gronder evaluation and the main
factor of these changes occurred to be the “fromstft” component (technology
change). In general the sector seems to indicaimamvement of the input-output
ratio. The results of this study may be the basisurther analysis of the sector and
of the specific DMU as well. The next step of thegarch can be also a recognition
of best performers’ strengths and worst performeesiknesses, to indicate possible
ways to enhance scores of efficiency in future.
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