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Abstract

This research is aimed to determined and conduopiatic cost optimization algorithm in the smallarkets food industry. The authors
conducted a survey and indicated that in a smatketdood industry the main influence to the traorggtion cost is partial cargo transportation.
Regarding this finding the authors offers a codtnaigation algorithm using clustering processeswdis concluded that the usage of clusters can
dramatically reduce cost and the optimization lésveven higher in a small market.
KEY WORDS: competitive advantage, clusters, logistics, supply chain management, food industry.

employees, transport costs, warehousing costs atad t
logistics costs (Engblom, Solakivi, Toyli, Ojald)12).

The world's economics is growing and rapid Therefore, all irrational cost strongly raises &l
technology change requires a new perspective tproduct cost in a small markets, because of the th
competitive advantage maximization possibilitiesisT company competitive advantage may lower. In thisepa
paper is orientated to the small markets and paatly  the authors are aiming to optimize the food supmpigin
to the food industry. Today a new perspective éostmall by offering to use clustering processes that would
market competitiveness is needed, because there dncrease the company’s competitive advantage. dieror
countries that are developing rapidly and someilmga to optimize the supply chain it is essential to lpre
in the market. Regarding the competitive world de different transportation cost components in a small
Netherlands remains in the™8place, Lithuania has markets food industry.
dropped from 4% place to 48 Even united states Novelty of the study: Authors research indicates that in
lowered her ranked from the 3th place to tfe Sether the food industry logistic cost has a large impacthe
less, Belgium increased from the ™7ill 18" place total cost. These cost even more increases in dl sma
(World economic forum, 2015). Regarding this market, where the market's receptivity is smallsiBess
information, it is important to determine the coriifpee ~ COOperation, clustering and integration processes a
advantage maximization strategies of the small stark popular and rapid, because using these processes th
The food industry has been chosen, because nedsthen company can dramatically lower its cost. The author
the industry has required a more complex supplyincha done research indicates that using clustering |gssein
management and one of the most complex is the focthe logistic field, the companies can lower its myp
supply chain. Because there is a new trend thatwoar ~ chain cost. Additionally, in small markets clusteyi
desire for safe, healthy and high quality food mid processes dramatically lowers cost. Regarding these
(Canever, Van Trijp, Beers, 2008). There are resear findings, it can be concluded that clustering psscasage
done about competitive advantage increases fofoie  in the logistic field, can be treated as a comjvetit
industry. Sam Saguy and Vera Sirotinskaya analysis advantage increases factor.
importance of innovations in the food industry wih Object of the study: Small market's food industry’s
focus on medium enterprises (Saguy, Sirotinsaya4p0 logistic cost.

The globalization has changes the world and it dugs Goal: analyze transportation cost components and model
matter the resources or the land, what mattershés t & cost optimization algorithm for small markets doo
technologies that are used (Pilzer, 2006). Therietehas industry.

created new possibilities and today industry’s teatns ~ Objectives:

Introduction

how to distribute information and products fasteitl w 1. Analyze the structure of food industry’s supply
prevail. Bosana and Gebresenbet indicates the tampo chain cost

of food supply chain clustering in order to increas 2. Module food industry’'s logistic  cost
supply chain competitiveness (Bosana, Gebresenbet, optimization algorithm.

2011). There are scientists that analyzed the tiogisst 3. Conduct a statistical analysis to determine
singularities and their results indicated the nded clustering process effectiveness to the total
caution in interpreting changes in logistics coaty] for logistic cost.

simultaneously controlling the effects of numbers o
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Food industry's logistic cost to transport 32 pallets or 2 pallets. A survey abou
Lithuania’s market was conducted and in summarize i
concluded that that many food companies exports and
imports partial cargo, i.e. raw materials for

Before analyzing the supply chain cost it is esaént
to understand the complexity of the food supplyirtha

and what kind of expenses may appear in [0giS8®r 51 facturing. In addition, part of cargo requifieszen
all one of the main priorities of competitive adi&ge iS o nerature while the other part requires chilled.

customer satisfactiqn and toda_ly the customers eXpeeonsidering these facts and analyzing the logesigts, it
food products to be in good quality and on time. is possible to conclude that one of the reasortsigifer

The food supply chain _is a _complex Process tha{:ransportation cost is partial cargo transportation
needs to be taken in to consideration constangusecof (Navickas, Baskutis, Gruzauskas, 2015)

this there are many database, management syst&ms, |

lean management, just in time production and other ‘ -
. Logistic cost ‘

aspects not only of manufacturing processes, bad al :

about distribution possibilities. Turkensteen antbsié [ \ \ \

analysed the demand dispersion on logistics castk a | Transporaion) | cargo cost | | Warehousing| | Other cost

determines that the market segmentation is estdotia

warehouse management systems and offers a one-to- [ Transporiatil || ouantiyof he| || Repackimga | || Scu

many distribution system in which a central fagilit fuel rate product reloading systems cost

serves all demand points (Turkensteen, Klose, 20112)

iti i i 1 ) 8 D Wareh

addmon, _ther_e rgsearch |nd|cat_es_ the importante o || Rgg.gfer?mrts | p;f;‘j‘g; | mai{:gé’;ii{ U bistance

relationship with distance and logistics cost. Mdetless, units fuefrate expenses systems

this particular research does not take in to camatibn

the short lead-time of food products. Other awghor || Transportation 1 cargoweight | |1 Warehouse | L} pyjver wages
. . . . time equipment

analyze the importance of lead-time in the foodustdy.

Turi, Goncalves and Mocan takes in to consideration . Distance & - Insurance

. . L ransport L L| Employees | ||
only cost, but also quality and lead-time for tlwd amortization customer wages otheragfpenses

industry to increase competitive advantage. They
conclude that companies within the food industrysmu
improve their overall logistic performance, be asvaif
any developments from the very beginning, to apdits , , .
them as soon as possible and to adapt quickly, thely Figure 1 shows the main logistic components. Some
they can better distribute their products, meeingeds of ©f them were already disguised above, like the dgma
their customers and ultimately remain competitiseai Product expenditure, quantity and distance relatigmto
highly competitive market (Turi, Goncalves, Mocan,the Iog|’st|c cost. It is important to mention thacking
2014). The supply chain is complex and there arayma SYStem's employee wages and other expenses. These a
factors that need to be taken in to consideratieag- ar€as that has influence in the supply chain dmst.a

time, cost and product quality is just some of theSMall market does not have a big flow of cargo tmese
importance issues that has to be analyzed to dietetire ~ Kind Of systems will not be taken in to considematin
impact to the food industry’s supply chain. In i, this research. Transp_ort in this scheme is r_egaaﬂ;edll _
there are authors that offers tracking systemshierfood ~ YP€S Of transportation - truck, sea, railway or ai
supply chain. Chen offers a fuzzy tracking modethwi transportation. This is because all of them consume
can not only determine the position of the prodibet,  €"€r9y: _needs to _control the temperature an_d has
also indicates damage products and analysis theomea amortization expenditures. And lastly the last part
why the damage occur (Rui-Yang Chen, 2015). This jwarehousing and it's maintenance. The_z warehouse
another factor that should be taken in to constiterdor ~ Usually has to reload the cargo and repack it, alk of
the logistic cost analysis, nether less this idl s €XPenditures goes to the ordering and cargo trgckin
complex field and it differs from the product typad ~SYStems, because the products needs to be hold as
market. Because of this, the main strategy thatioamr ~ INventory Dbefore moving to the customer. The

the damage product cost can be a well preparet(gansportation cost components is essential toyaeal

packaging for the transportation of the products.because the optimization algorithm needs to bentaie

“Packaging plays a key role in protecting the pridu (© & particular field.

from contamination by external sources, and redycin o o .

damage during its transportation and handling ia thLogistic cost optimization algorithm

supply chain from the producer and manufacturethéo In order to determine and module a cost
consumer. In the United States alone, estimatedisdnn optimization algorithm, it is necessary to overviée
losses due to damaged products exceed 3o industry. This is important because the fautlistry
billion*(California Polytechnic State Universitya8 Luis g g wide topic and it is hard to describe thespamtation
Obispo, CA, USA; Michigan State University, Eastgjnqyarities of the food industry, without undersd the
Lansing, 2008). These are the main problems that Méemperature control regulations. Many differentdarets
occur in every supply chain. However, the smallk®ar oqyire different regulations or transportation waood
has another problem that they may have. Partiajocar products can be categorized in to groups and taege

tran_sportation alsq makes a Iarge_ impact to theplgup many different aspects of them. One type of thelpcts
chain cost. The price of transportation differgoti want -5 "be that requires chilled or frozen transpaati

Fig. 1. Total logistic cost
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Chilled transportation usually is from +2 @ll +15 C°,  importance of temperature technologies usage in the
while frozen transportation usually is from -18 @nd logistic area. Many products are frozen to mainthiir
below. The temperature control of the product isfreshness, nether less the quality of products dewe
important for several reasons for the food indushiyst overtime. Regarding this fact, the lead-time of
of all the transportation cost depends on the teatpee, transportation is also very important for the fqgdduct.
additionally this means that some programs can bk is necessary to distribute the food productdaass as
transported together and other cannot. For exaymle possible, otherwise the customer will not receivaliy
can't transport ice-cream with vegetables and druit and healthy food and in these days, it would bead b
Unless you are using different temperature controsituation. Actually, it is already a bad situatimnmany
transportation technology’s. regions. “Each year, Dutch consumers throw away
1. Refrigerator truck. approximately € 2.5 billion worth of food. This is
Semi-trailer’s part of the body is made from thesmo equivalent to more than € 155 per person, or arcithd
material, that helps held the heat from diminishinben kilos. Food producers, wholesalers, the hospitality
there may be several refrigerator units insidet Heps  industry and supermarkets discard a further € [®biin
maintain the required temperature. The ventilasigstem food (Ministry of Economic Affairs, 2013) “. This iwhy
for the refrigerator is a technology that usestecks lead time is essential for the company, to redhee tost
from the top to bottom of the truck that createsaam of wasted food, because it lowers the competitive
cycle inside, what helps to maintain the requirecadvantage of the company's.
temperature (Laudet, 2013). However these facts validates not for all products.
2. Flexible partitions for temperature zones. There are products that has a low expiration déyero
These partitions are used to divide the transportat has a higher. For example cheese, sauces may be
area in several parts. It may come in handy tramisigo  transported in longer lead time. This is anothgictdhat
partial cargo and maintain two or three temperatorees is essential in order to professionally determite t
at the same time. Additionally, this may help comipa temperature technologies impact to the food supp&in.
increase their competitive advantage and decrease c Food can be transported with different types oficlek.
(Nelson, 2012). The most common one in Europe is land transportatio
3. Double decker Trucks has been used for some times and their Usagje
This technology is used for transportation cargcincreased when the fuel consumption allowed it, thig
with several floors. Crossbars are fixed betweea this not the only transportation possibility. Sea
trailer walls and on top of them the cargo is lahdéis  transportation is also commonly used in the food
important to know the possibilities of these cr@ssb industry. There are large ports in the Europe utiar is
because overweight could damage the cargo. exporting and important food products often. Iaiso a
4. Load securing system way to reduce cost and to offer logistics comphtybi
Some food products may be transported in smaFor example, some companies uses transportation fro
packages and during braking they may fall. Thess baLithuania, to United Kingdom by land, sea or conglin
are fixed lower than the double-decker and theylynan transportation. There are also railway distributibat are

help to maintain a fix position for the cargo. used in the food industry, but it is used in lardistances
5. Meat transportation equipment. and larger quantities. Usually the cargo in thdway
This equipment is used when transporting raw meetransportations takes up from 2 till 4 wagons. tdeo to
with hooks and not on pallets. optimize the logistics cost and increase competitiv
6. Folding wall advantage it is important to understand the lagisti

This is a new technology that helps a closed botransportation comp ability. In order to be inteioaally
trailer to load cargo even faster. This is spegiall competitive, businesses are organizing strategic
developed to load from the side. worldwide networks that can deliver an efficientdan

7. Thermogram high-quality response to demand from any segmetiteof

This technology is used to track the temperature foworld market. The efficient and integrated orgaticra
the whole trip. If necessary, they can print out aof such activities is often referred to as glolojistics or
thermograph for detail visualization for the tramtption  supply chain management (SCM), and it has become th
process. core of global competitive power.

Understanding the temperature technology is The food industry has a complex supply chain
important for cost optimization in a small market, because of the singularities described above. Tiease
because the small market has problems while tratisgo the companies competitive advantage it is essettial
cargo and regulating the quantity of the transpiorta  optimize different aspects of the cost.

This technology wusage can help optimize the
transportation cost.

Moreover, the temperature effects the food products
quality. A research was conducted about the temyrera
controlled impact to the salmon quality. The result
indicated that the DNA damage in salmon cells was
visible for frozen salmon after 3 h of thawing & €
and for chilled salmon after 9 days of storage (@ads,

Ruas, Kalisa, Jolissaint, Marchioni, Aoudé-Wernieg,
Fur, Ennahar, 2013). These findings indicate the
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Categorize companies could dramatically increase competitive advantdge-
ransporafon orders yan Nie and Peng Sun analysed the formation of
Determine the weakest industrial clusters based on spatial competitioth search

point costs in a game theoretic model. By establishisgatial
Conductgstatistical competition model, this paper compared firm profits
a”a'yfefsgﬁijg'f’gma' under clustering to those without clustering. Tleynd

that search costs are an extremely important facttre
formation of industrial clusters that can give rige
industrial clusters in certain industries (OECD,02p
This chapter will indicate the impact of differdngistic
costs to the total logistic cost. This is importaot
understand and to help determine better strateigies

] Conduct a strategical p'# order to use clustering processes for competitive
advantage maximization.

A specialist interview was conducted in a small
market. Lithuania has been chosen as a proper maitke
is in a good geographical position and the foodigt is
strong in the region. Lithuania holds "64lace in the
world’s international trade with an export of 3@ilion
$ in 2013. In 2013 part of the export was food that
generated 1.9 billion $ revenue and this is aneise by
8.3% if compared to the previous year. In addititwere

Fig. 2. Logistic cost optimization algorithm are 816 food manufactures working in Lithuania
(Navickas, Baskutis, Gruzauskas, 2015). Regardirge

A universal optimization algorithm is described infacts, this is an excellent region to conduct acistist
figure 2. This particular method is modeled for Braad interview and to determine the main cost of logisiin a
large markets, but it also helps indicated the s&sy small market. During the interview, information was
optimization strategy in the small markets. Fifsalbitis  gathered about the loading, unloading addressegp ca
important to categorize all the logistic cost, a@raple  quantity, temperature requirements and fuel consiomp
what made in the previous chapter about the diffetest rate. During the analysis, it was determined tha t
components. This is essential, because differerairgest impact to the total logistic cost does dghantity
companies may use different management systemsf the cargo. While transporting a full truck (3allpts)
transportation possibilities, warehouses etc. Theis the pallet price is about 40-48 euros per pieceil@Vh
important to conduct a survey inside the company antransportation partial cargo price per pallet mayfiom
determine the theoretical weakest points. For examp120 till 80. This is a large influence to the tokadjistic
some companies may have a problem with the leagl-timcost. While transportation full cargo the cost isitg
because of this many products may be damaged. Nethstandard, but when transportation partial cargo cibst
less this particular problem usually happens irar@d rises dramatically, this factor is influencing ntga the
market and not in a small market. A small marketsnm total logistic cost and it lowers the company’s
problem would be transporting partial cargo. Usu#tle  competitive advantage. Manufactures who imports raw
companies outsources logistic services, but thithote material usage transport them in partial cargo ey
can increase cost, because the transportation pdce use outsourcing logistics for cost minimization.isTts a
pallet can vary from 120 euro to 40 euro. When thavise strategy, because it sure lowers cost, becauseo
theoretical weakest points are determined by aesuitis  not need to send large distances only part of rinekt
important to conduct a logical reasoning and deitgerif ~ Nether less it is still expenditures and logistarvice
the experience really indicates the best pointsptimize  providers have their own margin. Because of this th
cost. If the statistical analysis is approved iiniportant  authors offers to use clustering processes for etithe
to conduct a strategically plan for the cost optation.  advantage maximization. Cluster can help combine
This plan can vary for every companies, becauseesafm industry’s and increase their information flow, R&nd
them should start using fleet management systemsptimize transportation and ordering cost (Pu-yase, N
clusters, ordering data bases etc. This partiomethod Peng Sun, 2015). Why should a company give awdy the
needs to be determined inside the company. Thethe@no orders to an outsourcing logistic company, if then
plan needs to be conducted that would maintairctis¢  create clusters and share cargo together? Thistheay
level and if this isn’t enough for a cost optimipatthe  margin of the cargo can be shared between theeclfst
algorithm can be continued from the second weakesieveloping centers and development possibilitides 15

Analitical vie
aproved

Manage and maintain thé
optimization process

Analyse the cost ‘
optimization level

Indication
approved

point, until the company reaches satisfaction. a strategy that small markets are already usingndtuall
understand this kind of competitive strategy. To
Clustering process effectivhess understand the importance of clustering to optintast

- it is essential to overview different types of ¢érs.
Logistic cost structure and the temperature coletlol

technology overview shows ways how to use clusgerin
process for competitive advantage maximization.
Transporting combined cargo and organizing clusters
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—| Regional | control over 100 planes, 3000 railways, trucks,sBips
: and they distribute the food from amazon junglefrdq
—| Industry clusters |——| Value-chain | etc
—| Business network| In general it is hard to determine just one typelo$ters,
g usually they are combined clusters and are worling
2| | Tochnotogy cluster- R&D | several areas. For example industrial and logestisters
[J]
g _| Share manufacturinb often can be used together.
(®)
= Port | Conclusions
—| Logistic cluster |——| Land transportation| This research indicated that the food supply cl&in

a complex process in a small market and it is ciffe
from large markets. The main singularity of a small
) ) ) market is the flow of cargo, it is much lower thana
Fig. 3. Cluster types (United Nations ESCAP, 2008) |grge market. Because of this it is necessary taect a
, . different approach to the competitive advantage
_ The first groups of the clusters can be categoiizes jncreases. Regarding this finding and analyzing the
to industrial, technological and logistic clustefBhe transportation cost of small markets the resulswel
process of clustering is similar in a simplisticyita say  n5¢ partial cargo transportation can dramaticialtyease
companies that has similarities their can combieirt transportation cost in a small market and lower the
information, technology, money and increase theircompany’s competitive advantage. An optimization
competitive advantage. This particular method iplm_mr_ algorithm was offered to maximize competitive
around the world, because only working togetheis it advantage. This particular algorithm is adaptedalio
possible to stay competitive and ahead of the grgwi |qgistic sector and it also can be used in a smalkets
technology. food industry. While applying the optimization afgbm
Industrial clusters are clusters that work togethef, 5 small market a clustering processes strategg w

and share their information. These kind of clustergyered for cost optimization. The clustering prege
usually are located regionally and has similar $8pp  jngicated that in a small market logistic cost dam

and working area. After all to get a better prices iwise dramatically lowered by combining orders and
to buy raw material together and by_d_oing thisabst for transporting them in a group of companies. Regardin
raw material would lower. Additionally there are yhege findings it can be concluded that clustepiragess

companies that works as groups and are trying t8an pe treated as a competitive advantage maxiorizat

monopolize a specific market. There are many exesnpl tactor for a small market’s food industry’s logessiector.
like this, particularly in Lithuania there a compeslike

“Arvi kalatukai”, “Vi¢i group”, ,Kauno gfidai“ and etc. ;
. . ) ._Literature
These companies have their own and primary working
area, but as time goes by they start working wileient ~ Beckeman M., Skjoldebrand Ch._ (2007). Clusters/nétsvor
companies and buys their stocks. This is just caengle promote the food innovations,Journal of ~Food
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