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Abstract
Increasingly use of information technology in ldigis brings about dissemination of e-logistics
and solutions used in its framework. In the begigrof a paper authors explain basic terminology
concerning e-logistics. A main part o the paperstitutes review of solutions functioning in e-
logistics. Authors describe among other things:adaase, electronic exchange of documents
(Electronic Data Interchange), identification teclugy RFID (Radio Frequency ldentification),
integrated information systems (from MRP to ERB)well management of e-supply chain. In the
end of the paper authors emphasize meaning of brewtl use of information technology in
logistics, what causes progressive growth of eskigg (in the framework of changing business
model).
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1. FUNDAMENTS OF E-LOGISTICS

In the background of changing situation on locall gtobal markets of delivery and
sales companies more often use the Internet tietlisig realization of electronic transactions
with partners in supply chain. Changes in managénoénsupply chain happen with
development of clients’ needs and technologicalsimigies of cooperating partners.
Globalization of economic companies’ cooperationg.(ein delivery, production and
distribution processes), technological growth amtbvative manners of economic activity, as
well as stronger competition and shorter produtgsclcles on markets have caused pressure
on changes of dimensions of supply chains’ actsherter time of order’s realization, global
scope of activity, bigger elasticity and durabili@ne of fundamental tool of supporting
business processes became electronic data intgehhrough the Internet. It has caused
epoch-making change for clients’ values — indepahdaccess to information about
products’ flow and localization of supply chain'armers [6].

Growth of share of electronic commerce in commearcgeneral (over the world and in
Poland) has caused a need of online access tditoggsvices amid suppliers and recipients
on market. Growth of electronic commerce evaluatowgards e-business has brought about a
natural need of growth of processes of commoduay fservice, in area of company front-
office (e.g. sales, marketing, client service)wadl as back-office (purchasing, warehousing,
transport, production and co-production). Electtodata interchange between partners let
them cooperate in real time and create integratpgdlg chain. Efficient, reliable and effective
functioning of supply chains requires beyond go@hagement of physical products flow, set
under functional and organizational aspect a syst#minformation flow (flow and
computerization) [6].

Experiences achieved up to the present in arealnfsimess let separate following
business models which define relations of markedigners [1]:

1. business to business model (B2B) — this model eodsranain economic contacts, it
means their preparation, assessment of partnesls’ miegotiating and realization of
order until full payment.

" Akademia Techniczno-Humanistyczna w Bielsku-BiaWydziat Zaradzania, Katedra Zagdzania.

67

Logistyka 2/2011




Logistyka — nauka

2.  business to customer model (B2C) — it concernsnfired services (e.g. electronic
banking, insurances, investment funds), non-firgeneervices (e.g. touristic services)
and trade centers (the Internet shops).

3. customer to customer model (C2C) — this model nyaintludes hobby contacts or
attendance in auctions.

Evaluating towards virtual organization a compaayld achieve bigger effectiveness,
extend its sources’ base and join new markets \al ¢the world. Main advantages of e-
business are [1]:
lower costs of functioning,
efficient management of supply chain,
shorter time cycles and quicker reaching the marketroduct,
new possibilities of promotion,
improvement of client services,
extended productivity of employees.

Among barriers of e-business use are [1]:

data safety,

durability and capacity of connections,

communication standards,

access to historical data.

Partners in global chains and delivery nets useynpagsent solutions of e-logistics to

service business activity. Electronic servicesagfidtic processes running by companies in

supply chain requires use of many electronic t@asessible through the Internet. It has
brought about functional separation in the framéwaire-economy many areas of electronic
services available through the Internet, e.g. elmsing, e-production, e-commerce,

e-logistics, e-marketing, etc [6].

However, many trials have been done e-logisticenteéloes not have one agreed
definition. It is concerned that e-logistics mearse of systems, informatics’ tools and the
Internet as communication medium to service logigtocesses|[6].

The most often used tools of cooperation in virsedpe of e-logistics are (fig. 1)[6]:
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0  the Internet portal,

0  electronic platform,

[0  electronic catalogue,

[0 data warehouses,

0  information services,

[0  systems of offers and purchasing,

[0 transactions systems,

[0  systems and communication tools,

[0 systems and software, e.g. applications of suppyns’ planning, dictionaries, digital
maps, e-learning systems, etc.
In the article examples of e-logistics’ tools woblel described.
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Fig. 1. Example of e-logistics’ environment
Source: Personal elaboration based on [6]

2. DATA BASE

In the modern world, it could not be visualized Mfahctioning company without use
of data base. Neither technical nor organizationahns could not ensure such quick and
elastic access to reliable information as well gectgd system of data base. For an obvious
reason data base are the most important comporieall platforms supporting business
processes, especially supporting supply chain neamegt. They constitute a core of
advanced logistic systems, e.g. ERP. Data basalacea fundament of functioning and
information exchange between business partnersasupply chains called as SCM systems
and building so called data warehouses collectifigrination coming from different links of
those chains. In general, data base is defineddasenl collection of data holding in computer
memory. System of data base stands for data wibigram means letting simultaneous
operating on it and simultaneous searching andtuqgdaf included in it information [4].

Reasoning and effective acting on data base isecklaith proper interpretation of
collected in it data, what requires real and fudlsctription of semantics of real world
modeling. In data base a tool to description of weald semantics reflected by data base is a
data model. Data model stands for a collectionbstractive terms letting representation of
properties of this world. Terms’ collection useddescription of real world part properties,
important from the point of view of exact usageates a schedule of data base. Important
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term, often confused with data base term is sysitdata base management. It is described
as a collection of programs letting creating anpl@sation of data base. These are programs
(software) of overall usage making easier defirpngcesses, constructing and computerizing
data base for different applications [4].

Data base characterize four fundamental features[4]

independence of applications and data,

abstractive representation of data,

different ways of data perceiving,

physical and logical independence of data.

I o |

3. ELECTRONIC DATA INTERCHANGE

EDI (Electronic Data Interchangds a non-paper technique of exchange of formdlize
data (documents) between informatics’ systemsaufetrpartners with minimum intervention
of human being. Data which are an object of elewtrexchange are counterparts of content
of traditional trade documents: orders, invoicesdpction drafts, etc. An advantage of EDI
is independence from hardware platform and opeyatiystem and software platform (from
user application). EDI is based on internationahdards. Data transmission in EDI is done
by electronic links between computers, not by ergeable data carriers. EDI technique is a
definitive manner of using of transmission netg.(#l) [5].

Your Their
computer computer

data input,
documents
printing

post office data input,
documents

printing

guestionnaire

A
v

fax

Your P R Their
computer « > computer
EDI

Fig. 2. Electronic data interchange versus traditioal methods
Source: Personal elaboration based on [5]

EDI software realizes following functions (fig. [5):

0  export and import of data from/to application —debperation with company’s usable
applications, e.g. Excel,

[0 data conversion — output documents are turn intd E@nmunicates; input ones
translate on proper format for usable applications,

[0  sending and receiving EDI communicates — serviceonfimunication net in scope of
connections, setting of transmission’s parametedsdata sending,

[0 management and control of documents’ turnover —sedhare additional functions
which scope is determined by software and couldraocg@ documents’ archives, data
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base of EDI partners, data coding and their conspyesconnecting and disconnecting
operations, etc.
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Fig. 3. Examples of exchange of EDI communicates thesen trade partners
Source: Personal elaboration based on [5]
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4. IDENTIFICATION TECHNOLOGY — RADIO FREQUENCY IDENTIFCATION
(RFID)

A new technology of identification called “radio rbaode”, from one side steers
thinking on change of medium from bar code on ragaves, from the other side new
possibilities of product’s describing on label put every package could be easily noticed. In
this new technology not radio technique is so irtgodr but a way of data saving in memory
of microprocessor, called as a chip. Radio waveutlpooper frequency stimulates chip
antenna, what implicates radio data transmissiom fchip memory to reader and then to a
computer. RFID term could be a little bit confusingcause not a radio wave is a medium of
information, but a memory put in small chip (inrter of parameters, not in terms of capacity).
E.g. chip capacity 0,5kB is 512 bits to free useeFuse of bits’ potential will not give much
if it is not standardized. Similarly to bar codehrology, from many symbols to global use
five were chosen, so in example of bits’ potensalme of its scope was chosen with
beginning address and length 96 bits to commorbysal who want to act in global supply
nets. In the example of chip capacity 0,5kB, miAGdits reserved for global use, minus 16
bits reserved for individual number of chip givenits producer stays 400 bits for individual
use. Those 96 bits is Electronic Product Code (EB&)tifying with “radio bar code” should
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have been called “bar code of next generation”. EB@E is a big challenge for Fast Moving
Customer Goods branch because it exploits RFIDnolgy in which identifying number is
saved in special tag put on a product and to &d radio wave about proper frequency is used
[7].

RFID technology is not a new one, but its connectith the Internet brought about
big potential hidden in it — creation of EPC concdpPC implementation lets quicker and
easier identification of transportation packageshtent and possibility of goods’ flow
tracking in real time, also over integrated supgtains on global level of supply nets. EPC
solution brings much more possibilities of its uban bar code because it constitutes a
connection of RFID with global link's means througfe Internet, often called “products’
Internet”. EPC was designed on pattern of usedccbdes GS1, where object’s identification
is separated from information, what causes thatesysis elastic. During changing of
identifying object’s feature or its use, identifigiways will stay unchangeable. Information
about products will be placed in dispersed datalabla in the Internet. Implementation of
EPC does not require any change of functioning matioa in GS1 system [7].

5. INFORMATION INTEGRATED SYSTEMS

Beginnings of information integrated systems gdkltacs0s of twentieth century. Their
goal was to manage inventory using known methdds-flinventory control). Those systems
embraced only one area of company’s activity, sea$ difficult to call them integrated. At
the beginning of 60s breakthrough in creating steys to management support was noticed.
Its direct consequence was implementation of MRIesy (material requirements planning).
MRP systems were perceiving as a tool to calcwdate control of store — they do not give
any possibilities of system’s monitoring and do tedve a place for feedback. Lack of
monitoring was causing that systems were not geastn differences between plan and
reality and on unpredicted accidents. MRP systeatstb be extended. They got additional
functions to collect and respect of informationnirsuppliers and salesmen. Static MRP
model got needed dynamics. Further evolution broagbut MRP Il systems (manufacturing
resources planning), which became more complexsteahbracing gradually much more
areas of company’s activity. MRP Il systems medlb¥ang functions: sales and operation
planning, demand management, master productiordathg, material requirement planning,
bill of material subsystem, inventory transactigstem, scheduled receipt subsystem, shop
floor control, capacity requirement planning, infputput control, purchasing, distribution
resource planning, tooling planning and contralaficial planning interface, simulations and
performance measurement [2].

Another type of information integrated system isFERNterprise resource planning),
which was created in 90s of twentieth century asetifiect of MRP Il evolution. ERP systems
supports company management in area of planniogugtion and distribution and lets quick
response on demand change in terms of conditiodsrestrictions on the market. ERP is
defined also often as a packet of software to priger resource planning, which is ready to
implementation integrated group of modulus, sengall business functions of company and
letting dynamic possibility of configuration. A nmapurpose of a packet is full integration of
all areas of company. It should support special@ediuction functions, e.g. management of
construction and technological changes, as wellgaality management, redecorations,
services, staff, etc. Amidst many tasks of ERP esyst their characteristic element is
generating of multidimensional financial analys@ top management. ERP systems let
setting of information to needs of users and sitiaof activities, their analysis and effects

2.
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6. E-SUPPLY CHAIN MANAGEMENT

Spreading out of e-business and the Internet btoalgbut that integration of supply
chain in technological area happens more oftenutiirahe Internet. That integration got a
new name eSCM (electronic Supply Chain Managem@itanks to eSCM is possible to
create of dynamic reconfigured supply chains, sled¢daemporary supply chains, which are
built on needs even simple transactions of indiaidclients. Such configuration often is
something more than ordinary supply chain, makipgaunet of connected suppliers and
partners. eSCM systems configure with followingtpaeCommerce, eProduction, eLogistics,
ePlanning, eDelivery and eDesigning. From many athges of use of the Internet
technology in SCM a few could be mentioned: lowgriri order realization costs, possibility
of use of just in time concept, lower store in viemeses, restriction of documents’ amount,
making shorter of procedures, automatics, lessakast bigger loyalty of clients, shorter time
of orders’ realization, coordination of orders wishippliers and recipients, restriction of
agents’ amount and stronger link of trade partriéusther step in evolution of SCM systems
would be full net integration. This is the most adeed SCM model under theoretical
consideration. Its characteristic feature is unkmaslectronic optimization of orders and
reduction of rotation time, achieving thanks td tdmmunicative integration of all business
partners [4].

7. SUMMARY

Dynamically growing possibilities of interactive rp@ers’ cooperation, electronic data
interchange and access to global information ssuhave brought about visible change of
company’s business model. Possibilities of dynapt@mning and control (24 h/7 days per
week) caused another phase of interest in outsauréflany companies have moved their
core business from production to deliveries managerfrom subcontractors, electronically
targeting order realization and client service. Malosupply chain, possibilities of their
configuration and options of cooperation have cdusterest of logistic services’ integration
in supply chain, realized by logistic operator (Rhrty Logistics). Increasingly common
access to electronic data nets and logistic sesyielectronic data interchange, as well as
electronic integration of planning and organizingsopply chains, also coordination and
management of subcontractors’ activities createlduments of another stage of outsourcing
development, described as 5th Party Logistics. tEleic access to many data geared
managers’ interest towards niche markets, lettiregipe management of size and term of
delivery to remote places, as well as areas of hahpetitive products’ satisfaction or low
level of customer service[6].

More often appreciated source of logistic strategyiccess is concentration on client’s
needs satisfaction. Purposes of strategy are 6lear|
[0  ensure clients access to good quality products,

[0  ensure products’ access when clients need them,

[0 achieve level and structure of costs letting compétprices,

[0  ensure trustworthy and reliable image of company.

It is possible, although it was difficult to conmnestrategy of products’ differentiation and
individualize client service with strategy of higtapacity of supply chain, mass market
service, high efficiency of acting and visible fients low level of prices.
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PRZEGL AD ROZWI AZAN FUNKCJONUJACYCH W E-LOGISTYCE

Streszczenie

Coraz weksze wykorzystanie technologii informacyjnych wikigce powoduje upowszechnianie
sie e-logistyki i rozwhzan stosowanych w jej ramach. Na petku opracowania autorzy
wyjasniaja podstawow terminologé dotyczica e-logistyki. Zasadnicg cze$¢ artykutu stanowi
przeghd rozwihzan funkcjonupcych w e-logistyce. W tym m. in.: bazy danych, é@lekiczna
wymiana dokumentéwH]ectronic Data Interchange, technologia identyfikacji RFIDRadio
Frequency ldentification zintegrowane systemy informatyczne (od MRP ddPERak rownie
zarzdzanie e-thcuchem dostaw. Na zakezenie artykutu autorzy podktaja znaczenie rozwoju

i wykorzystania technologii informacyjnych w logist, a co za tym idzie pegiujacy rozwoj e-
logistyki (w ramach zmieniagego st modelu biznesu).

Stowa kluczowe:e-busines, e-logistyka, B2B, B2C, C2C, bazy danidh, RFID, eSCM
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