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The present article aims to define themtafficiency in the field of
transport logistics. First the definitions to beurfid in the literature are
scrutinized. An attempt is made to distinguish cidficy from
effectiveness, performance and cost-effectiven@sk ta determine how
they are interrelated with each other. Then, ingbeond part of the paper
the practical side of efficiency is researched kgneining a number of
projects dealing with some aspect of transportskicg, trying to capture
the characteristics that could contribute to edficly. These features are
found to be the application of telematics, the elisimation of information
and improvement of management, the intermodalitg,ibvention of new
techniques and technologies and the presence tairsaisility.
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1. Introduction

Evaluation of logistic systems is becoming more arate important, and efficiency is
mentioned frequently, but what do we exactly meanefficiency? How can we
distinguish it from effectiveness and how doeseiate to the performance of the
company? What projects are launched to enhanagegfty? In the next section of the
paper the authors try to discern efficiency fromfgenance and effectiveness, keeping
in mind the area of application, that is, transpogistics. After having discussed
efficiency from an academic aspect, the practicdd $s also investigated by looking
into numerous projects dealing with transport logss Our aim is to pinpoint those
major areas or common features of these projecishwbeem to be significant in
boosting efficiency.
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2. The definition of efficiency

Even only using our common sense, we can be aviateefficiency, performance,

effectiveness and cost-effectiveness are all tetosely interrelated with each other. In
order to give the most appropriate definition dfaéncy we have to start with looking

at performance.

2.1.Performance

Due to its all-encompassing nature and extreme lpapy it is very difficult to find a
single definition of performance [10], and indeed@fauthors give an explicit definition
for performance but treat it as an axiom [23]. Webs New World College Dictionary
defines performance as “1) the act of performingecation, accomplishment,
fulfilment, etc. 2) operation or functioning, uslyalith regard to effectiveness, as of a
machine 3) something done or performed; deed dr4ga) a formal exhibition of
presentation before an audience, as a play, mysiogtam, etc.; show b) one’s part in
this” [17]. The Dictionary of the Hungarian Langealgas a slightly different emphasis.
First, there is no reference to the meaning listetthe Webster Dictionary under 4), as
in the Hungarian language “performance” as traaedlab “teljesitmény” lacks this
meaning. Then, the definition goes as follows: “thmntifiable, data-like result which
can be reached by someone or something in the eafira/ork or other professional
activity in a given timeframe.” (Dictionary of théungarian Language) Very significant
part of the definition is the “data-like” nature tfe result, which is characterised by
different authors in a different way.

According to Leigh “only that can be consideredtlas performance of a company
which contributes to the improvement of value/c@gto”, while Kaplan and Norton

[13] regard performance as a merely financial aatggand try to capture the “data-
like” result referred to above by applying diffetdimancial indicators. Another aspect
of performance is highlighted by Otley [19], whofides the notion as the effective
realization of the aims of a company. This apprdacieflected by Adams and Kennery
[1] as well, where the above mentioned aim is gigen: “the aim of the organisations
is to serve the consumers more effectively andciefitly than its rivals do”. Thus

performance is characterised by effectiveness dficlemcy. This view is shared by
Chikan and Demeter [5] also, who quantify perforoerusing effectiveness and
efficiency.

Kaplan and Atkinson [12] determines three dimensiohperformance: service, quality
and cost; and then creates key performance indgatocording to these dimensions
which can help verify whether the performance reachhe expected standards.
Whereas Folan et al [10] determine the three gangrobjectives of performance as the
following: the action carried out must be 1) stawitzed, non-random 2) quantifiable
and 3) it must retain a relevance to the perfori@eragain we see that the quantifiable,
data-like character of performance emerges. Dom®fikpidentifies 7 dimensions of
performance: effectiveness, efficiency, qualitypgarctivity, labour quality, innovation
and profitability. The most widespread view, howeaees performance as a result of
only four components: cost-effectiveness, effectass, productivity and efficiency
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[24]. From all the definitions above it seems tockear that efficiency is one dimension
of performance and this is where we want to prodemd in the next subsection.

2.2.Efficiency

Having established that efficiency is one dimengémperformance we can go further
by looking at this notion through the work of diéat authors. According to Marosi
[15] “that organisation can be regarded as efficiamich can achieve its aims
successfully with a satisfying, or acceptable ratfocosts and results (or generally
speaking, inputs and outputs).” The same idea eatebected in the work of Dobak [6]
who says that “efficiency is the capability of angmany to realise its stated objectives,
and to use its available resources cost-effectiVéebster’s Dictionary also defines
efficiency in a similar way, according to whichieiéncy is “1) the ability to produce a
desired effect, product, etc. with a minimum ofoeff expense or waste; a quality or
fact of being efficient 2) the ratio of effectiveork to the energy expended in producing
it, as of a machine; output divided by input” [1The same view is shared by Borotvas
et al[4] when they discuss that the essence of@nanefficiency is whether certain
investments can under the given circumstances geofar the best utilization of the
resources.

The definitions cited above indicate clearly th@+sidedness of the notion efficiency.
First, it can be viewed as a ratio, or even jusa aslationship, between the inputs and
outputs of a company. In this case efficiency dggality of performance that can vary in
a continuous (i.e. non-discrete) way and the stabgélctives of the organisation are not
necessarily present in the definition. This apphosx efficiency is also mirrored by
Drechsler [8] and Roman [20], and to some extentlplan and Norton [13] and
Gyérivanyi [11]. On the other hand, a company can ileeved as efficient when it can
reach its predetermined objectives, when it caaterthe desired effect. This approach
is seldom utilised without the other; nonetheleds Dictionary of the Hungarian
Language defines efficiency by “effectiveness”,. imower to produce effects or
intended results (Dictionary of the Hungarian Laagg).

Keeping in mind the definitions and usage of threntefficiency in the literature cited

above, efficiency can be defined as follows: “Tldia of the products, services and
other results produced during a given activity ahd resources utilised for their
production.” This definition has several advantagegh its help efficiency can be

objectively measured by mathematical applicaticies, example data envelopment
analysis (DEA) and it can easily be adapted tosfrart logistics[23] Thus, according to
the authors of the present paper efficiency indpant logistics shall be defined in the
following way: “The ratio of the services and othresults produced by the logistics
firm and the resources utilised for this productiorhe authors believe that this ratio
describes well that non-discrete feature of perforoe that we generally understand
under efficiency.
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2.3.Effectiveness, cost-effectiveness and productivity

In order to see clearly in the cobweb of notionsraunding performance and to
distinguish them form efficiency, the authors wishdefine three further concepts, the
other dimensions of performance: effectivenesst-effectiveness and productivity. It
is of utmost importance to define effectivenessjtaseems to be the counterpart of
efficiency, and it is also often intertwined with lin our view effectiveness determines
how the given organisation can reach its predefgeals, i.e. this is the “other side” of
efficiency. It has nothing to do with inputs, itlgrshows how the outputs, that is the
results, match the predetermined objectives[23k Thiapproach is also backed up by
Bauer and Beracs [3] and also by Osborne and Gagiig As Webster’'s Dictionary
also states, effective “is applied to that whichduces a definite effect or result” [17].
Consequently, effective is a company in the fidldransport logistics if it can reach its
predefined goals.

Cost-effectiveness, on the other hand, deals wjthts: it shows how economically the
available resources have been utilised during tivengactivity[23] According to
Webster’s Dictionary cost-effective means “prodgcgood results for the amount of
money spent; efficient or economical” [17]. As wavk been able to see, in the
common language these notions are often explainghdeach other, however, it is vital
that in the scientific field they are properly disfuished from each other. Thus we can
say that a logistics firm is cost-effective if itilises its resources economically for the
production of its services.

Productivity shall also be connected to the inpdé ©f the production process, as it
emphasizes how much input is needed for the pramudf one unity of output. Its
most popular form is labour productivity, which esgses the amount of labour
required for the production of output [4]. Figureillustrates the difference between the
different dimensions of performance.

Resource Result
{input) {output)

-+ =
productivity . effectivensss
> < >
. efficiency
-+ 3
nerformance
p performance y

Figure 1. The place of “efficiency” within the défient dimensions of performance
(Source: own edition as based on [23] and own res@a
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3. Projects contributing to efficiency

Having defined efficiency and its peer-notions, thehors of this paper reviewed a
number of European level and national researctept®jwith the sole objective in mind
of pinpointing the factors that can or could cdmite to efficiency when applying the
results of these research works. Being perfectlgrawhat such a summary could never
be complete, some themes have however emergeglds iihich seem to be significant
in efficiency enhancement. The application of tedéios, dissemination of information
and improvement of management, intermodality, itieen of new techniques and
technologies, the presence of sustainability aeesttimetimes overlapping fields around
which the majority of projects can be clustered.ilé/highlighting the different areas
we were intent on giving examples which illustragst the significance of the given
theme, although the same project could be impoimteatdifferent field as well.

One part of current national and European levejepte have the aim of making a
greater use of the possibilities lying in moderlengatic systems. These contribute to
efficiency through better localisation (trackingdatmacing) of the vehicles or even the
freight being transported. The most significant dh@an research projects relevant to
this field have various goals: creating a commauh lsarmonised tracking and tracing in
the road and railway sector (CESAR II), trackingl &racing on parcel level in the same
transport modes using RFID (ParcelCall), surved&mnd protection of the goods in
the road sector (ASAP), enabling the transportatibthe goods in a transport crate
equipped with RFID (iBoS), creation of a virtuatdk for the small haulage companies
to make them more competitive (TROP), port orgdiiea better navigation,
sustainability (EFFORTS), the creation of a freiglainsport monitoring system and a
transport chain management system for intermodalinsh (D2D), use of freight
information in the railway environment (FIRE), mtoring cross border train
movement in real time (BRAVO), offering one-stomphfreight managements for
SMEs (GIFTS) and rail car asset management (F-MAN)us one element of
efficiency could be that of the use of telematistsyns which provide the companies
with more reliable information on the place (andemtly sometimes even the state) of
the goods.

Another dimension of efficiency is the availabiliof information needed for more
efficient operations. There are a number of prgjediich deal with the dissemination
of information and with the efficient tools of infoation. Examples include projects
with the aim of creation and dissemination of ltigis best practice (BESTLOG), of
dissemination of information (CENTRAL LOCO), of nial available information and
communication tools for secure and efficient infatimn exchange in intermodal chains
(SESTANTE), of managing and integrating informatmm the inland waterways (IP),
of creating a global integrated transport logistilega network for intermodal chains
(GILDANET). A closely related field is that of trenhancement of management, which
is not only achieved by higher quality informatibot harmonised standards as well.
Projects that can be mentioned in this field aimtret creation of an improved
management and information exchange (FREIGHTWIStBE harmonisation of
standards (D4D) or the invention of a terminal datian system (TRAPIST) [22], [25].

Another echelon of improving efficiency is that iofermodality, the enhancement of
which has long been a priority of the European Wdnla order to achieve intermodality,
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a number of new systems are being developed. Examiptlude umbrella projects
covering different transport modes on European lJelike the Vessel Traffic
Management and Information System (VTMIS) integmgtseveral systems, such as the
Automatic Identification System (AIS) and the LoRgnge Identification and Tracking
(LRIT systems) in maritime transport, the Riverdmhation Services (RIS) for inland
waterways, the European Rail Traffic Managemente&SyERTMS) and the European
Air Traffic Management System within SESAR (Singlaropean Sky ATM Research)
[9]. Of course, several smaller projects could dscited as example here, but as they
are in the reach of other themes as well, theynatementioned here, but under the
heading of “intermodal chains” within their giveopic.

Novel techniques and technologies together with fi€vgolutions can also provide
important steps towards more efficient transpagtdtics. The following European level
projects invent new technical solutions and thuuémce the efficiency as well:
VRSHIPS-ROPAX, with the goal to examine ship tedbgis through the creation of
a platform; BRAVO, to monitor cross border train wvements in real time;

FASTRCARGO, to create a new loading system in otdespeed up loading/unloading
at the railways; CARGOSPEED, to accelerate carga aail interchange,

INTEGRATION, for integrated and improved ship-shanstems, INTERGAUGE, to
create a new freight movement technology for rajsvaand ISTU to invent an
integrated standard transport unit for self-guidiedight-container transportation
systems on rail [22].

Table 1. Examples from the different fields (souowen edition)

Ports and/ or

Road transport Rail transport Inland i maritime Intern.mdal
waterways chains
’ transport
CESARII CESARII EFFORTS D2D
5 ParcelCall ParcelCall
E ASAP FIRE
= iBoS BRAVO
et TROP F-MAN
GIFTS
< BESTLOG BESTLOG BESTLOG BESTLOG BESTLOG
=] E CENTRAL CENTRAL CENTRAL CENTRAL CENTRAL
..E 3 LOCO LOCO LOCO LOCO LOCO
E 2 P TRAPIST SESTANTE
E E FREIGHTWISE FREIGHTWISE FREIGHTWISE FREIGHTWISE FREIGHTWISE
=]
s D4D GILDANET
L £ (
5= VTMIS (AIS, .
E g ERTMS RIS LRIT, etc.) not applicable
E
BRAVO
i FASTRCARGO Vf;gﬁ};ﬁ'
E = CARGOSPEED
z E INTEGRATION INTEGRATION INTEGRATION
B INTERGAUGE
ISTU
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Finally, paying attention to sustainability and exxtal costs can also pave the way for
more efficient operations especially now that theespure is getting bigger on
companies to incorporate these aspects into theinagement. Operating in a
sustainable way can also amount to comparativefibeBavironmental awareness is in
the focal point of more and more research studid$. [Two, separate projects have
dealt with this aspect of transport logistics ad.weeHungarian research project looked
into the evaluation of transport alternatives frtime point of view of sustainability,
meaning that economic, environmental and socidbfaovere taken into account with
the same weights. Using a multitude of indexes $irmongati introduced a model
covering all these three features, calculated tRk (Sustainable Performance Index),
and showed how sustainability can easily be induiéo the managerial decisions
[21]. A European level research project, RECORDea to help in the calculation of
internal and external costs of intermodal transpious propagating the choice of this
transport model [22].

The present article has set the aim of definingdifierent notions clustering around
efficiency in transport logistics. The authors hahewn that next to effectiveness, cost-
effectiveness and productivity, efficiency is ornieménsion of performance. Then the
definition of efficiency in transport logistics fgcientific purposes has been provided as
the following: “The ratio of the services and otlnesults produced by the logistics firm
and the resources utilised for this production.hds been noted that this definition is
particularly appropriate for the mathematical ewtibn of efficiency. It has been shown
that effectiveness is a peer-notion, and an org#aisin transport logistics can be seen
as effective if it can reach its predefined goals.

Then, reviewing numerous projects in the field ofight transport and transport
logistics it has been identified that the appligatof telematics, the dissemination of
information and improvement of management, thermdalality, the invention of new
techniques and technologies and the presence wfirsaisility are the main areas around
which the majority of efficiency boosting projeathister. Future research work will
include the evaluation of logistics organisatiorsing the definition of efficiency
delivered above, with special attention to the EWMel and other projects which can
contribute to their efficiency.
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