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Abstract

The key aim of this paper is the presentation ofecu trends in the development of food distri-
bution systems in Poland and their likely remodelltowards supply chains and networks. The new
circumstances on the emerging markets such as Bpiarparticular after its accession to the Euro-
pean Union, create new market challenges to be owegowith the use of information technology. The
new technology will also support the remodelling @y chains and networks based on the trans-
parency strategy by improving the chain effectigsn@nd build partnership relations between the
actors by increasing their competitiveness. It egipossibility to apply a procedure of Rapid Alert
System for Food and Feed in Poland.

Keywords: information technology, transparency strategy, Fd@dain Supply Management
Rapid Alert System for Food and Feed in Poland.
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1. Introduction

Acceleration of changes in the food market occgrafter Poland’s accession to the
European Union in 2004 caused an increased vatjahild fragmentation of the food mar-
ket. As a consequence, the significance of foodityuar the buyers is rising continuously.
Higher importance of food quality is driven by feénciples of quality management, having
roots in the principles developed by E. Deming. Tlagmentation of the food market and
the rising significance of quality are accompartgdthe need to reconstruct the traditional
and build modern food supply chains and networks.

2. Megatrends and their impact on the food market.

The enlargement of the European Union in May 2094elm new states has boosted
the earlier trends in the conditions of food maiketerms ofeconomics, demography, so-
cial and cultural, and legal aspects, as well ashteology and the protection of natural
environment leading to increased competitiveness [Trienekerss) der Vorst 2006,
Szymanowski 2008],.

* Wactaw SZYMANOWSKI (wszymanowski@acn.waw.pl) , PhD, Associated Rsifg Institute of Rural
and Agricultural Development Polish Academy of &cies.
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The phenomena of business expanding beyond thenahtborders has been strength-
ening since the 1960s. It was and is related tdifteg of barriers in international trade,
expansion of super-national corporations in chafggimost three quarters of all trade, and
revolution in transport and communication. Among Key drivers of globalisation iset-
working, i.e. the use of Internet resources (World WidebWe trade as a business tool for
the creation and exchange of new value and execuifolow-cost e-transactions. E-
commerce crosses all barriers of time and spagedyiding Internet-integrated logistics to
support businesses.

Partnership-based logistic chains and networksaarénstrument able to meet the
aforesaid market needs, in particular with resp@the emerging markets. Such chains and
networks should be financed with public funds asidtjpublic and private undertakings.

The development of logistic chains on the inteoral scale is related to certain pre-
requisite factors that can be grouped as followsidri needs and expectations of customers
and the market in respect of products and services;

 globalisation of supply and distribution markets;

« availability of natural and human resources;

» deregulation and the economic policy;

» development of information and communication tedbgyp (ICT).

Following are the key conditions that drive the de@nd expectations of customers
and the market:

» Fragmentation of buyer markets.The creation andfaation of individualised needs
and expectations of smaller buyer groups leadinghnks to ICT, establishment of a
market with symmetric one-to-one relations;

» Product life.The majority of sectors are mature aedd tools to retain customers ra-
ther than win new buyers. Such tools includedpod line management, handling of
promotional activity, adding new value for custome.g. via extra information;

» Higher degree of innovation.This tendency is re#dcin the large number of new
products, production processes and organisatioolatiens, all leading to shorter
product life and higher logistic requirements imnis of both size, time, destination
and services, which apart from transport, stomage packaging also include servic-
ing, insurance, financing, payment monitoring amfdimation to customers;

» Compressed prices. The above conditions lead taehigompetition on the domestic
markets giving rise to fights for customers anareductions.

The main drivers of supply chain development arggspect ofjlobalisation of sup-
ply and distribution:

» Centralisation and geographic concentration ofrithistion via closing of local and
domestic hubs in the 1990s in favour of pan-Eurnpegistic centres. The process of
minimising the quantity of logistic hubs is accomieal with their stronger geographic
presence in the area of  Benelux, with the N&hds holding to almost 56% of
hubs. These logistic centres are ready for namiti inter-modal transport, i.e. trans-
port that occurs across various platforms and meamd provide comprehensive
logistic services via virtual logistic platforms;

 Logistic services outsourced through specialisistigyservice providers, called Fourth
Party Logistics, or 4PL. Their mother companies iarpossession of own transport
and storage resources and establish logistic typertnat provide high-quality service
across entire Europe for reduced prices;
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» New production and storage technology invented dasethe development of the
production iinfrastructure and in particular thepiementation of new IT solutions that
provide new interactive ways of supplier-buyer eatt The new technologies used in
the organisation of production include flexible angsation of production- processes
synchronised with order flow, inventory managam@ontinuous Replenishment
Process) leading to a large reduction of stockiredufrom suppliers.

* New techniques in demand and sales planning. Biatine of large retail networks
acting in cooperation with large food supplierg;omcept of Efficient Customer Re-
sponse has been coned at the beginning of 19%ise&t Customer Response means
a customer-oriented supply chain intended toebstitisfy the needs and cause high-
er sales and cost reduction. This issue is addieiss¢he Collaborative Planning,
Forecasting and Replenishment (CPFR) concepthwtupports the synchronisation
of forecasting and planning across retail netwankg producers, yielding higher ef-
fectiveness of both. At the same time, it providgeunds to separate daughter
companies specialising in logistics.

Deregulation means the creation tiie European transport policyhich aims at de-
veloping theTrans-European Network (TENgs a consequence of the Maastricht Treaty of
1995. The network is the primary component in thfeastructure of logistic networks that
process large and frequent cargo. In 1989@nsport Infrastructure Needs Assessmeas
founded by the European Union, a programme inteta@docure financing for the core in-
vestments in the transport infrastructure. The gogne for the development of the logistic
centres as hubs able to provide comprehensivecgagvfor all transport anéhtermodal
cargowill contribute to a lower burden for the truckisport, less impact on the natural en-
vironment and improved quality of life in the cobations.

3. Development and Impact of Information and Commuitation Technology on
Remodelling of Food Supply Chains and Networks

The last group of conditions that determine theettgyment of supply chains is related
to the Information and Communication Technology (ICT). This includes the need to de-
signa global all-industry information standattiat would assure compatibility of basic data
across products and services offered by variouke tp@rtners. Such standard is satisfied via
Global Data Synchronisation (GDS) model built based on a certified network oforal
electronic product catalogues, developed using EADE -European Article Number Asso-
ciation and Unified Code Counclik is commonly referred to as the barcode system umsed
wholesale and retail, as well as in logistics aadgport. The applications of EAN-UCC ex-
pand and today it is the key language in digittsatof trade. EAN-UCC is used in
Electronic Data Interchange (EDIg technique leveraging non-paper carriers of inferm
tion to connect IT systems of trading parties agndsstandard documents such as invoices,
orders, production schedules in the electronicioar€EDI’s advantages include full inde-
pendence of any single hardware or software platfofFhe global standard for EDI is
WebEDI that uses the World Wide Web to connectitigagarties.

The change frorthe production-oriented approach towards custoneeus$is possible
via cooperation with supply chains and netwottiat should operate based on the principle
of partnership and use joint resources to trackranditor the flow to: increase the added
value by enabling international sales of productd services, observance of quality stan-
dards and food safety, incorporation of expertigghnology and new organisational



380 Wactaw SZYMANOWSKI

models. It necessitates designihg strategy for remodelling of supply chaimgich will
increase the competitiveness of entire chains rdtten singular actors. The strategy will
incorporate information technology to improveti@nsparency based on quality standards,
food safety and innovation in the introduction efanproducts, technology and organisa-
tional models for the markefThis aim will be realised based on the abovemeation
prerequisite conditions, by applyitge process-based approashaccordance wittbem-
ing’s PDCA principle (Plan-Do-Check-Act) that enfes sustained improvement.

The key aim of this paper is the presentation @f nearket challenges to the use of in-
formation technology to support the remodellingopply chains and networks basedtos
transparency strateglpy improving the chain effectiveness, dndld partnership relations
between the actors by increasing their competitgsn

To justify this hypothesis we shall use a seriearguments. First of all, information
technology can be implemented once the principleeofodelling of supply chains and net-
works is applied based on the incremental appro&€ravenport and Deming’s PDCA rule.
The target is the opportunity to build a referemeedel, founded on best practices, that
would incorporate the concepts Bktended Enterprisand Cooperating Extended Enter-
prise.

Another argument are the forms of trade that erpes the fastest pace of develop-
ment thanks to the market globalisation, and tleeolution in the World, Europe and
Poland, with a special focus on whole and retdéssalhe new forms of wholesale trade
that have emerged during the transitory periochefRolish economy are relatedvibole-
sale markets, commodity exchanges, tendedsthe differences between them. An example
of the latest form of trade that uses informatiechinology is the Warsaw Commodity Ex-
change. Another tool ithe distribution service centrebhat support wholesale and large
retail networks. The rising role of information kewlogy for the remodelling of supply
chains is accompanied by changeshia logistic infrastructureAn example ighe logistic
centres Their specialist operations can be exemplified the evolutionary model of
Wielkopolska Agri-Horticultural Wholesale Market EL

The rising role of information technology for thermodelling of food supply chains is
based orAutomatic Data Capture (ADC). ADGsesbar codingthat originates froniRadio
Frequency ldentification Data (RFID) row used in the latest code generation caliéet-
tronic Product CodgEPQ), and useglectronic Data Interchange (EDIBoth make the
data identification standard called EAN-UCC, whishused totrack and monitor cargo
(food)

Another argument for the role of information teclugy in the remodelling of supply
chains is its application in the management of petidn plants that are the second link in
the supply chain after the retailer networks. Thplementation ofhe concept of referential
model of Manufacturing Planning and Control (MP&)d its evolution towardglanning
support systems, i.e. Material Requirement PlanhiBgterprise Requirement Planning
(MRP-ERP),has been documented via the implementation ofnplgnsupport systems in
the food processing industry. The futulieections for the development of planning support
information systems in the food industhat usequality and time managemenill, via
tools such as CPFR, realitee concepts of Extended Enterprésed Cooperating Extended
Enterprise.

The next argument for the future role of informattechnology in the remodelling of
food supply chains is the directions of applicatadrthe Internet for the development of al-
ternative channels of distribution in the area tiblesale and retail. Wholesale usexle
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and logistic platformsfor exampleNetBrokers the largest e-wholesale platform for agri-
cultural and foodstuffs in Central Europe. In retalternative channels of distributicare
applied viae-shopmodel. The pros and cons of e-sales will be ptesensing the example
of Poland’s oldest supermarket, ToTu, and the ldybales platform oPiotr i Pawetfood
store. The reports on operations of on-line shofdland, prepared by the Batory Founda-
tion and the Office for Consumer Protection, intécthe next tendencies for this rapidly
developing alternative food sales channel. Anotbel that supports the role of information
technology ise-auction— a platform connecting both individual and snialsiness buyers.
The best known example of applicationefiuctionsis the fruit and vegetable exchange
operating in the Netherlands.

4. Conditions for transparency and flexiibility strategies. GS1 System

The creation ofjlobal infrastructure for cargo identification artdackingin the form
of the GS1 system will enable formulation and impdmtation of supply chain strategies
that incorporatehe principle of transparencyand are realisedn two forms — cost leader-
ship in food supply mass markets, which use outsoog, and the differentiation strategy,
which ensures food safety on niche markets.
Global System, Global Standards & Global SolutioBiGs a leading organisation
dedicated to the de-sign of global standardsnfodern supply chain management.
GS1 is entering a new level of activity by offeringw products and services:
» Global Data Synchronisation Network (GDSN) and
» Global Registry (GR), which enable easy and effiecsynchronisation of trading
partner data across the world;
» Electronic Product Code (EPC);
» Traceability, i.e. solutions for tracing the movemand origin of goods along the
whole supply chain.
The GS1 Global Office will be helping to carry dbe above-mentioned tasks. One of the
pioneering concepts, planned for the years 2008.208s the implementation of GS1 stan-
dards in the area of raw materials, semi-finishedds and packaging, called upstream
integration. Similar moves will be taken on a nagibscale in Poland. The goal will be to
work out a concept for the implementation of upmtnesolutions on the Polish market
[Gawraaska 2006] (see Table 1).

Table 1. GS1 Strategic Plan 2006-2009

Objectives Projects
Supporting key standards Barcodes

eCom

GDSN

EPCglobal
Diversification of the service line — intro=Traceability
ducing new standards and services *Upstream initiative

*Patient safety

eLearn (GS1 Institute)

«Certification

*Global Data Driver

Implementation activity in new sectors EPCglobajcEability, Upstream, Patient safety
Source:A. Gawraiska, 2006. Globalne Forum GS1, Logistyka, 3, p. 93.
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In Poland, an important development in 2005 wasetftablishment of EPC Forum —
Poland. It enables business to share experienbeottier EPCglobal members committed to
the implementation of new EPC technology. The Foalso provides access to information
about EPC, research findings and soft ware spatiiias.

Electronic Product Code and the EPCglobal system

Data transfer standards in the GS1 system usel#dwér@&ic Product Code (EPC) and
form an open global network (EPCglobal). EPC comabitwo identification technologies:
via radio frequency (RFID) and through the Internet
The EPCglobal Network:

1) The producer marks every product with an EPC tagrdter to identify the item in the
supply chain;

2) EPC readers are devices for reading data from BE They link goods flows with in-
formation flows and are connected to middlewaree Thg data are read when the
product is received by he Distribution Centre;

3) The use of special software —middleware which sera® an interface between the
RFID reader and the trading partners’ applicatiomgpams and the Internet. It is used
to manage the flow of information in the EPCgloNatwork.;

4) Information about every user is stored in the pub&twork through the Object Naming
Service ( ONS). It enables data sharing amondrigaoiartners on the basis of EPCs.
As a result, it is possible to read descriptionprafducts moving from the Distribution
Centre or warehouse to retail outlets;

5) The EPC Information Service (EPC IS) is a servedus monitor household consump-
tion. The server uses the Physical Markup Lang{&déL), based on XML, and is a
product description method allowing the storage taadsfer of product data.

The ability to monitor cargo movement in real timghe primary advantage of the
EPCglobal system as it ensures the transparentyeafhole supply chain. The architecture
of the EPCglobal Network contains a descriptionst#fndards and specifications for the
whole network and its indivi dual elements. Thehgecture of EPCglobal is presented in
Figure 1.
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Figure 1. The whole supply chain by use of EPCglobalstem

The architecture of EPCglobal consists of thres skstandards:

» EPC data exchange standardscovering users of the EPCglobal Network; through
the exchange of information with other membersy therease their knowledge about
the physical movement of cargo after it has ledtenterprise;

« EPC infrastructure standards they define standards of interfaces for infiastire
associated with collecting and storing EPC data;

» Standards for the physical exchange of EPC objeatevering EPCglobal Network
users who physically exchange cargo between edwr;at is identified by unique
numbers written in the EPC tag. In Poland, thelueta of EPCglobal members is ad-
ministered by the Institute of Lo-gistics and Waresing as a national GS1
organisation. Polish EPCglobal suppliers/ pagnts offer equipment in compli-
ance with the GFN2 standard.

The implementation of IT traceability rules in fosdpply chains and networks in-
cludes the tracing of data acquired from variousirees and rules governing the
organisation of traceability systems.

5. The principles of food traceability system, & integrators and benefits
for participants

The following interrelated conditions have to bet teeprovide a comprehensive solu-
tion to product security in the global supply chagme ensuring the required product
quality, efficient product tracing and the abilitywithdraw the product from the market:

1) standard identification of the product (cargo, s&igs unit) at each stage of its flow
through the supply chain;
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2) standard identification of the location of all peats in the food supply chain;

3) electronic data exchange based on global tracgatidta standards;

4) detailed reproduction of product and informatioomflprocesses as a basis for a trace-
ability reference model in international supply iclsa data exchange requirements
meeting food traceability requirements have beeposad on the products identified,
partners located and process descriptions;

5) standards for the storage and sharing of data coimceexternal (outside enterprises)
and internal (inside enterprises) traceability sys;

6) technological standards for micro-devices useddamntify and control conditions of
food production, storage and transport and autenpatiduct flow identification;

7) quality standards for food production, storage &adsport in compliance with quality
norms in force in individual sectors and countries;essary for the correct, reliable and
continuous operation of the traceability and tragksystem;

8) certification procedures for compliance with thecgability system;

9) standards for cooperation and the exchange ofmiderdata with Crisis Management
Centres based on the organisation of European Uniampid Alert System for Food &
Feed (RASFF) within trading standards departmedtsafiety control structures.
Standards of cooperation with Crisis Managementi@erjSolutions to Trust and Re-

liability, 2007] Food tracing in global supply chai requires combining internal data

(internal traceability) - like for example prodwarial number, batch number and production

date (GTIN) — with external data (external trackhi— like for example the location num-

ber of the par tner (GLN) and number of the logstunit (SSCC). Figure 2 presents a

diagram of product tracing in the supply chain show the role of the Crisis Management

Centre based on the organisation of Rapid Alerteédygor Food & Feed (RASFF).

Crisis Management Centre

?

Cooperation
iTTTTTToTsmmmmmmms [~ "TTTTTmmsssmm-e- ~~~ Data exchange ---- - .
| | | Crisis response !
. | | Internal traceability . !
. Product flow . . !
4 h 4
Party in the supply chair Party in the supply chair Party in the supply chair —p Party in the supply chair
(partnet traceability) (partnet traceability) (partnet traceability) (partnet traceability)
Supplier -« - -»| Producer < Distributor < - »| Retailer
Quality standards Quality standards Quality standards Quality standards
Technological standards Technological standards Technological standards Technological standards
Traceability certification Traceability certification Traceability certification Traceability certification
External traceability Information flow
> Traceability in the supply chain >

Source:Author’s own elaboration
Figure 2. Role of the Crisis Management Centre inhte supply chain traceability system
The traceability system functionally supports tkehmnge of information between the

Crisis Management Centre (CMC) and participanttherfood supply chain. The rules of
cooperation are regulated by the requirements@RASFF system. The data on products,
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processes, transactions and partners collectedpplyschain participants are shared in the
case of a threat. The data should be shared byyscipgin participants within 24 hours. Af-
ter analysing the level and scale of the threa, @MC may order the withdrawal of the
product from the market and all supply chains.

The system proved effective in 2007 when bird #ises were discovered in Poland.

Benefits for supply chain participants

The use of the Automatic Data Capture (ADC) tedbgw in the supply chain differs
depending on the role played by its participantigfiekens, Van der Vorst 2006].

In industry , this covers:

 Storing the detailed information which makes itgibke to retrace the history of every
product;

» Verifying the content of packages before their dish and checking them against the
order;

» Problems solved at their core; general improvernrequality;

» Enhancing the efficiency of product selection aadking;

» Reduction in demand for labour.
At a Distribution Centre, this covers:

 Inventory control, quality guarantee and a redurctiothe time needed to carry out an
audit;

» Marking and identifying goods in packages to enabéér storage without the need to
open the packages;

» Confirming the content and validity of informatioand eliminating the need for
manual package marking in the case of packagesweédguire special handling;

 Eliminating human error;
In transport, this covers:

» Product location ensuring on-time delivery;

« control of transport conditions; a reduction inguot damage;
In the retail sector, this covers:

» Earmarking almost 100% of the goods for purchasenerease in sales and improved
customer service;

» Real visibility of the absence of the product ie #hop; improved quality of sales (ac-
curate orders, order);

» Preventing customers from leaving the shop wittmaking a purchase;

* RFID, which ensures safe payments, acceleratesattiaons; the implementation of
CRM.

6. Summary. Competition strategies pursued by thentegrator of food supply
chain management

The use of information technologies, as presentede enables the effective applica-
tion of both strategies — the transparency strateigg the flexibility strategy — which
complement each other.
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The overriding strategy resulting from informatiethnology support is the above-
mentioned supply chain transparency strategy. hlaeesof information technologies in its
implementation may vary.

There are three substrategies supporting the aaspy strategy:

» compliance substrategy.e. supporting the achievement of the qualitsuaance level
through quality management methods at each lirntk@fsupply chain with the use of
IT;

» substrategy oriented at improving processesconcerning the implementation of
traceability principles only in selected links betsupply chain, i.e. with a limited use
of IT;

» market-oriented substrategyconcerning the implementation of traceabilitinpiples
and monitoring supply sources at each link of tygody chain with the full use of IT.

Special features of competition strategies on tloel imarket

Two types of food markets can be distinguished dodfdurability and the degree to
which it has been processed:

1) the market for fresh, unprocessed food distinguished by a short shelf life, time pres-
sure in delivery and temperature control, varieddpction and distribution times, a
varied product range, difficulty in inventory plang, untapped production capacity;

2) processed food with an extended shelf lifewith no time pressure, and a predictable
level of supply and demand, which makes it easigslan inventories and utilise pro-
duction capacity.

Two basic strategies based on the complexity ofdbd market and the scope of inte-
gration can be formed on the food distribution neairk

e Strategy on markets for mass food consumptienfocused on minimising the
price/logistics costs, i.e. based on efficient eys; its integrators are large food pro-
ducers;

» Strategy on markets for fresh food consumptierfocused on the delivery of products
of high quality with a number of additional sendceffered, i.e. based on flexible sys-
tems; its integrators are large retail chains, and
Strategies for cooperation between large retailnshand large food producers, with

mass food supplies and a specific share of brantenproducts (company and private

brands). Its structure is changing thanks to theduction of product innovations. An ex-
ample on real markets is the ECR strategy — cayeg@nagement from the demand side
and continuous inventory replenishment from thepgupide.

A strategy of building partnership relations foroperation between large food pro-
ducers and large retail chains will be implemenfed operations on virtual markets

[Szymanowski 2008].
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