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Introduction
The term package is defi ned as the surface of the pac-

ked material which can be separated. This surface is to 
protect and secure the material from the infl uence of the 
environment and the infl uence of mechanical energy du-
ring the transportation process.

According to the defi nition given in [6], a package is 
a product designed to protect other products from damage, 
as well as to protect the environment from negative infl uen-
ce of the packed material.

The package itself, according to [4], is a unit consisting of:
  the packing agent – it is a product made from the packa-
ge material, designed to cover the packed material or to 
maintain its fi rm form,

  the package material – it is the material from which the 
package is produced,

  aiding packaging means – they encompass means that, 
along with the packing agents, are to pack, close and 
prepare the packed material to be sent.

1. The functions of packages
The physical fl ow of products in the economy is often 

determined by the usage of adequate packaging. Apart 
from other usage, the following functions of packages are 
enumerated [3,7]:

  the productive function – the package enables to prepare 
a suffi cient amount of good that are to enter production 
and to attain a suffi cient number of goods that are to le-
ave production,

  the marketing function – packaging of many goods con-
stitutes an important part of the product’s marketing stra-
tegy, which allows the good to be distinguished from the 
goods produced by the competition,

  the applied function – this encompasses reuse of the 
package by the buyer or using it for different aims, the 
so-called multiple use, being pro-ecological

  the logistic function – the package should make other 
logistic processes easier, which improve the quality of 
transportation processes.
The marketing and applied functions of packages are wi-

dely known. A package is usually enumerated as the basic 
instrument of a company’s marketing strategy. Here, the 
logistic functions are the most interesting for us. It is them 

Packaging logistics in road transport
Dariusz Woźniak, Leon Kukiełka, Jacek Woźniak

Abstract
This article presents some logistic aspects of packaging in road transport. The authors have characterized packaging 

functions, their quality, division according to e.g. construction, appropriation and the material used. Consideration has 
been given to packaging marking and the marking of the materials carried inside, as well as to the prevailing measure-
ment systems. The article is accompanied by diagrams and fi gures being a graphic illustration of the analyzed problems.

Key words: packaging, logistic, road transport.

who often decide upon the good conduction of the trans-
portation, manipulation and storage activities.

The diversifi cation of package functions relates to the-
ir meaningfulness in the process of distribution. Optimally 
matched individual and bulk packages lead to the quicke-
ning of the fl ow of goods at all the points in the distribution. 
At the same time, they also infl uence the costs of distribu-
tion, making them lower.

Correct usage of packages should occur as soon as po-
ssible in the logistic process, i. e. in the production compa-
nies in order to exclude the possibility of over packaging 
and for the optimal usage of storage space and capabilities 
of transport means.

The goods and their packages create an integral whole, 
and the recipients might have particular requirements with 
respect to them. The logistic functions of packages are as 
follows [1,7]:

  the protection function – the protection of goods by the 
packaging is considered to be the most important logistic 
function of the package, which should protect the load 
from loss or lowering of its quality on its way from the 
producer to the consumer, as well as it should protect 
the goods during shipment from mechanical and climatic 
burdens (moisture, temperature), it is also to make ste-
aling of the product inside harder,

  the storage function – the package is required to make 
storage of the goods easier, i. e. it should be easy to put 
in piles, its shape and size should enable to put several 
packages directly one on another, it should also enable 
appropriate usage of storage room,

  the transportation function – the package is to make 
transport easier and its shape and size should enable 
optimal usage of the capability of the means of transpor-
tation (thanks to its relatively low weight),

  the manipulation function – making the loading process 
easier manually and mechanically,

  the informative function – the package is a carrier of in-
formation; it should be marked (e.g. with colors or signs) 
so the worker carrying out the order can easily identify 
the required goods, pack delicate materials which may 
get stale quick that need special treatment during ship-
ment and they should be marked by fi gures, signs or 
explanations.
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The package is also a carrier of information [1,3] which 
is not only of marketing character. It is also used in mani-
pulation and storage processes, e.g. unit weight, the num-
ber of products in a package, the barcode, the index as 
an internal classifi er. This information makes easier, and 
often even infl uences, effi cient storage, manipulation and 
the steering of the fl ow. An aspect important in respect to 
logistic transportation is appropriate marking and labeling 
of packages. This should make the identifi cation [2,3,8] of 
goods easier, and – in consequence – the automation of 
good fl ow steering in the supply chain. What is essential 
in this respect is the meaning of the barcode implementa-
tion – the EAN codes. The most important effects of using 
barcodes in distribution are:

  the quickening of client service (e.g. in retail sell: automa-
ted cash registers),

  automatic signaling of good undersupply,
  bettering the record and settling works,
  systematic observation and analysis of demand and sup-
ply for certain goods,

  rationalization of economy with additional supplies and 
storage economy,

  more effi cient realization of deals,
  more effi cient process of information about good streams,
  automation of goods fl ows,
  computer-operated handling of informational and physi-
cal streams,

  the utilizing/cassation function – it is strongly connected 
with the logistic processes, as recycling and utilization of 
reused packages are also elements of logistics (waste 
logistics) – which is multiple reusing of packages by com-
panies or using used packages as recycling materials.
The enumerated logistic functions of packages, as well 

as others ones, point to the systematic encompassing of 
all logistic elements in logistic processes. This also encom-
passes the package itself. Such an approach means that 
packages can not only be considered only from one point 
of view, e.g. marketing. 

They have to meet a whole range of requirements. As 
a consequence, the choice and optimizing of packages can 
only occur with regard to all their basic functions, especially 
those applied, marketing and logistic ones – fi g. 1.

2. The quality of packages
The basic factors which decide upon the quality of pac-

kages [1,2] and constitute the process of their creation are:
  designing and creating of package patterns,
  working out the assumptions and technology of 
production,

  choice and buying of package materials and additional 
resources,

  choice and implementation of adequate production 
technique,

  package quality control.
Before designing the package, one should consider 

many factors infl uencing the choice of package construc-
tion, [3,10] i. e.: weight, size and shape of the product, the 
possibility of package dismantling after the material has 
been taken out, the chemical properties of the product (du-
rability and shock resistance), corrosion resistance and the 
infl uence of climatic, atmospheric and biological factors, 
the anticipated transportation and reloading technique and 
the value of the product.

2.1. The division of packages
Packages are usually divided on the basis of the follo-

wing criteria [2,3,7]:
  the materials – wood, metal, glass, paper, plastics, 
fabrics,

  the construction form – crates, cages, boxes, barrels, 
bottles, bags,

  proneness to holding and dismantling – not to be disman-
tled or foldable or foldable into sockets, 

  the purpose – unitary (e.g. a box), bulk (e.g. a crate), 
transportation (e.g. a container),

  durability – one use or multiple use,
  forms of settling – sold, lent or to be returned,
  in connection with the product – direct (touching the pro-
duct) or indirect (do not touch the product).
Packages have various construction. They are made out 

of various materials, their connection to the product is dif-
ferent and the time of their usage is longer or shorter etc.

We can therefore use various criteria of package divi-
sion. These divisions may have some ordering importance. 
The choice of the appropriate criterion has to take into con-
sideration the purpose of the package – table 1.

The product 
properties

Ecology 

Formal-judicial 
requirements 

The user 

Marketing 

Economy 

Packaging (introductory, singular, 
bulk, shipment, transportation)

Logistics 

Fig. 1. The mutual logistic relations between packages



AUTOBUSY280

The packaging industry is a part of those branches of 
economy which develop very rapidly. More and more new 
package constructions are created, modern materials are 
used, especially those being a combination of various kinds 
of materials (e.g. paper, metal and plastics). Special impor-
tance is assigned to the marketing functions of packages 
but the importance of logistic and recently pro-ecological 
functions of them should also be stressed. 

A sample package life cycle would look as follows [3]:
  acquisition of resources, package material production, 
package production,

  packing, distribution, usage, waste collection, sorting, 
useless waste,

  utilization, e.g. thermal, useful waste, storage for further 
reuse.
The development of packages and improving their logi-

stic functions increase the effi ciency and dependability of 
logistic processes. They also enable to reduce the costs of 
these processes. It seems reasonable to assume that the 
costs of package use, which have no direct connection with 
the product, can be treated fully as the costs of the logistic 
processes.

The fact that is extremely important here is that the basic 
logistic functions concern the packages not integrally con-
nected with the product, so those not being unitary packages.

2.2. Marking of packages
The marking of transportation packages plays a big role 

in the organization and technique of the transportation pro-
cess [2,3,7]. Lack of adequate marking concerning the pur-
pose of the load, its fragileness, way of handling it during 
transportation may lead to much damage or total loss of 
usability and – what follows – an increase of logistic costs.

Appropriate marking secures the load from damage that 
may occur during transport and informs the loading wor-
kers about being careful during their work. Marking of pac-
kages has an instructing role for the carrier and makes the 
record works more effi cient.

Norm [7] applies in Poland since 01. 07. 1991. According 
to this norm, the signs can be classifi ed as follows:

  fundamental, informative, danger, manipulating.
Fundamental symbols enable to recognize the basic 

properties of the product and its place of destination. This 
group encompasses signs of: identifi cation, recipient and 
the place of destination.

Informative symbols enable to identify the load closer. 
This group of signs encompasses signs containing data on: 
package weight and the load, size of the package and the 
addresser of the transportation package.

Danger symbols point to the particular properties of the 
load, dangerous for the people and the environment. Loads 
with such signs require special security means during sto-
rage, manipulation of the load and during transport. These 
signs encompass signs informing about: explosives, gas, 
fl ammable materials, self-igniting materials, poisonous, 
causing and radioactive materials – the transport of which 
is realized with respect to the so-called ADR Deal [2].

Manipulating symbols imply a certain way of handling 
the load during transport and storage and all other possi-
ble manipulations. This group of signs encompasses ones 
informing about: breakable loads, loads reacting to shock, 
fragile, brittle, precise apparatuses, no hook usage, the 
must of protecting from overheating, the place of putting 
handles, the must to protect from moisture, the enter of 
gravity and perishable loads. Manipulating signs indicate 
a sensibility to the load and inform about the way of han-
dling it during transport and storage which means that they 
warn about the possible losses which may occur during 
transport and storage.

3. Barcodes
A barcode is a graphic representation of signs [3,5,7], 

constituting a combination of clear and dark elements (pa-
rallel lines with diversifi ed width) which are meant to enable 
machines to decipher them. These signs are to code the 
identifying data determined by a graphic symbol automa-
tically read by the scanners. Currently there are over 200 
known codes, with 50 of them mostly used, and 8 used 
daily. We distinguish e.g. the following codes:

  UPC, EAN, JAN, IAN,
  EAN 13 (the main code and the code used to mark the 
consuming unit),

  EAN 8,
  EAN 128 (supplementary code used to Mark the place of 
production and series number),

  DUN 14 (to mark the sending unit).

3.1. The basic advantages of introducing barcodes
  the possibility for the recipients of the goods sold to 
acquire up-to-date and detailed information about the 
demand,

  faster sales and lower merchandise fl ow costs,
  around 25 % lower work time spent on goods control, 
  around 20 % lower work force needed during storage,
  around 30 % lower stock size,
  improving the mutual relations between trade and 
production,

  better protection of trading unit wealth,
  around 15 % faster customer service,

Tab. 1. A sample package classifi cation with respect 
to the basic criteria

The division criterion Basic types of packages

Type of material
Wood, Metal, Glass, Paper, Plastics, 
Fabrics 
A composition of materials

The construction 
form

Crates, Cages, Boxes, Barrels, Bottles 
Bags

Proneness to folding 
and dismantling

Not to be dismantled 
Foldable 
Foldable into sockets

Connection with the 
product

Direct (touching the product) 
Indirect (not touching the product)

Purpose
Unitary (e.g. a box) 
Bulk (e.g. a crate) 
Transportation (e.g. a container)

Durability One use 
Multiple use

Form of settlement Sold, Lent 
To be returned
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  improving foreign trade,
  operative management of warehouses and trade places.

4. Package measure systems
A package measure system is a quantity-limited agre-

ement concerning the suggested measurements of unitary 
and transportation packages.

  the Norwegian system – applying in Poland – defi nes the 
inner measurements of packages,

  the Swiss system – defi nes the outer measurements of 
packages.

  This system in Poland is described by [7]. The more im-
portant assumptions here are:

  the basis for loading units is a euro pallet ( 800×1200 
mm),

  the norm gives a number of measurements – inner si-
zes of transportation packages and outer sizes of unitary 
packages,

  the thickness of package walls should not be bigger than 
5% of linear measurement.

4.1. The construction of the module measurement 
system according to ISO

The measurements of packages in Europe are determi-
ned by ISO 3394. With respect to this norm, the basic mo-
dule is 400×600 mm. On its basis, 5 micromodules and 19 
submodules have been designed. 

Conclusion
This article presents and analyzes the basic aspects 

connected with logistics in the practical approach. The 
functions of packages and their quality, as well as the way 
they are marked, have substantial infl uence not only on the 
marketing functions of the product but – what is more im-
portant – on its costs. 

They signifi cantly infl uence also the logistics of transport, 
and in the fi nal stage after the product has been used up, 
they have a great impact on the pro-ecological connected 
with protecting the environment, as well as on the costs of 
the fi nal utilization.

The system of construction and production has to take 
into consideration the appropriate materials and techno-
logies according to e.g. the type of product, the required 
durability and resistance – with respect to the applying 
norms.
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Logistyka opakowań w transporcie drogowym 

Streszczenie
W artykule przedstawiono niektóre logistyczne aspekty opakowań w transporcie drogowym. Scharakteryzowano funk-

cje opakowań, ich jakość, podział w zależności od m.in. konstrukcji, przeznaczenia i użytego materiału. Zwrócono uwagę 
na znakowanie opakowań i oznakowanie materiałów w nich przewożonych, jak też na obowiązujące systemy wymiarowe. 
W skład artykułu wchodzą rysunki stanowiące grafi czną ilustrację analizowanych zagadnień.

Słowa kluczowe: opakowania, logistyka, transport drogowy.
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