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POSSIBILITIES TO OPTIMIZE THE LOGISTICS CHAIN
IN THE MANUFACTURING PLANT

Liberko 1., Bednarova L., Hajduova Z., Chovancova J. i

Abstract: The market economy is, among other, characterized by the fact that businesses
are able to respond promptly to market demands - customers. In practice, this means that
the customer wants to have the goods at the location at a specific time and provided
in adequate quality and price, which is determined by the market supply and demand.
One of the options to increase business efficiency and competitiveness in general is to
reduce production costs or the total cost. Logistics costs (in literature also referred to as
"total costs™) represent a very high proportion of these costs. They are part of the total cost,
which greatly affect management of the company. The paper outlines the possibility of how
these costs can be reduced, based on an analysis and using rationalization approach to the
current state of the organization and its management, without requiring significant costs of
implementing certain measures.
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Introduction

The paper is based on real business requirements. Special request of the surveyed
company was the cost reduction mainly in the process of storage and transportation
- distribution of products as a part of the logistics chain. However, beyond supply
chain and logistics employees, not many in business or the public fully understand
the role and importance that the supply chain plays in gaining and maintaining
a competitive advantage in today’s world. Our aim was to highlight not only the
importance of the logistics chain as a whole, but also the importance of its
individual components. In today's highly competitive economy it is difficult to
reinvent the wheel and engage in costly innovations from scratch (Goncharuk et al.,
2015). Most businesses especially small and medium enterprises do not have the
opportunity to develop their own methods and provide high efficiency through
internal capacity. To make transport fulfill its task properly, the process of
transportation should be fast, flexible and precise. Because of the cost, it is
necessary to keep an eye on the means of transport, make sure that are they best
loaded and avoid any kind of empty trips, which generate entirely unnecessary
costs (Grabara et al., 2015). Because supply chain and logistics costs can range
from 50% to 70% of a company’s sales (with trillions spent on it worldwide),
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organizations of all sizes both perform and are interested in this function.
Therefore, understanding and implementing an efficient supply chain strategy can
prove critical to both an employee’s and a company’s success. From the
management point of view it is primarily an optimization of costs incurred in the
distribution and follows on this to achieve minimum wastage staffing and material
resources of the company. When optimizing these parts can then appropriately
allocate management resources saved.

Methodology and Data

The basic principle of supply chain as part of logistics management is the
orientation on processes, where logistics chain "indicates the sum of all business
activities involved in moving a product or service from supplier to customer"
(logistics chain, www.timocom.sk).The basic idea for the creation of synergy
effects in logistics is suitable allocation of activities and resources as well as their
use for the benefit of the overall functioning of the logistics chain.

As is mentioned in many literatures about SCM, many supply chain methods have
been proposed. Most methods address logistical issues of the supply chain, e.g.,
quality rates, inventory, lead-time and production cost. The methods of pipeline
mapping, see (Scott et al., 1991), supply chain modelling, for (Davis 1993) and
logistics performance measurement, for (Lehtonen 1995) analyse stock levels
across the supply chain. For La Londe et al., supply chain costing (La Londe et al.,
1996) focuses on cost build-up along the supply chain. Integral methods like value
stream mapping, see (Hines et al., 1997), (Jones et al., 1997) and process
performance measurement (De Toni et al., 1996) offer a “toolbox” to analyse
various issues. Material used for the elaboration represents primary and secondary
sources. Primary data were collect from internal company sources and secondary
data were collected form. In this study we use flow diagrams of products. It is
commonly used method for describing the flow of materials and goods from source
to customer. When diagram is made, we can analyse all the logistic parts of the
process. The contribution was developed based on practical requirements, to reduce
the transportation and storage costs and optimize logistics flow. When analysing
the current state of the light is theoretically possible to use a number of methods.
In our case, we used some of the recording methods, especially the study of time -
frames of the working day, the time duration of the individual images of logistics
operations and Snapshot observation.

These were confronted elements of the material flow. To show the movement of
material —material flow was used simplified Sankey diagram form of a simplified
flowchart. This data was processed in terms of the systems approach, i.e., solving
the problem as a whole. By the aim realization, different standard scientific
research methods were used, e.g. comparative method, analyse and a synthesis.
By the evaluation process, standard mathematic-statistical relations and numerical
calculations were used.
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Production System

Production systems are often characterized on the basis of the Black Box model,
where the materials, equipment, labour, money presents an input into the process,
whereas goods, services and money are outputs. In our case, the goods and services
represent the product. All functional areas of logistics - production, supplies,
transportation and storage (material handling and packaging) are an integral part of
the logistics solutions in Business Company. These functions in their mutual
relations are the essence of system solutions for integrated logistics (Pampel,
2000). Some authors have the same opinion that storage is one of the most
important parts of the logistics system, as it forms the connecting link between
manufacturers and customers. It provides information on state, terms and
deployment of stored products.

All activities demand significant financial resources, which present logistics costs
as part of the total cost of the company. The literature states the following
classification of logistics costs.

Table 1. Types of logistics costs (SIXTA, 2005)

Activity The share of total costs [%0]
Transportation 29
Packaging 12
Administration 11
Undertake and sending 8
Order processing 6
Storage, manipulation, management, maintenance 34

The Analytical Part

The object of the examination was certain businesses company located in eastern
Slovakia producing and supplying dairy products. Business activity of the company
can be characterized in two basic areas. The first area consists of everyday goods
(milk, curd, cream, butter). The second area consists of fermented products
(different types of flavored products such as yogurts, cream, etc.). SWOT analysis
indicated that the main strengths of the company include: flexible reaction to the
customers' demands, quality of production, the price of products, staff
qualification, logistics, stable customers, good working environment and service,
creating a good image of the company.

Logistics of the company is considered one of the biggest advantages. The notable
threats include obsolete machinery, insufficient use of vehicles, strong competition,
low motivation and poor working environment and insufficient air conditioning
(noise, unpleasant odour). Currently, within the logistics enterprise uses external
carriers, despite the fact that company owns 30 vehicles, most of which does not
comply due to inability to meet hygienic requirements.
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The main problem is currently in the import and processing of raw milk from
individual suppliers. The average monthly volume of raw milk from all suppliers is
approximately 350 000 litres. For information we are listing a brief overview of the
technology of processing raw milk: centrifugation, homogenization, modification
of homogenized milk to the desired fat value (1.5%, 1% or 3.5%), packaging, and
distribution.

The logistics of treated milk and packaging means is shown in Figure 1.

Import of raw milk (350 000 liters).

Import of secondary raw materials (external suppliers).

Imports of packaging materials (external suppliers).

Raw materials entry to the manufacturing plant.

The processing of packaging (bottle making machine, control).

Milk processing and storage of secondary raw materials (pasteurization,
homogenization, centrifugal separation, control).

The production process (filling link, packaging, control).

Transport of final products to the refrigerated warehouses.

. Transport of final products to the distribution warehouse.

0 Transport of final products by an external company.

ok~ whE

Figure 1. The logistics of treated milk

Next data shows the time duration of individual transport lines: a- 360 min., b-180
min., ¢c- 330 min., d- 120 min., e-560 min., f- 240 min., g-420 min., h- 300 min., i-
60 min., j- 40 min., k- 60 min.

Purchase and Transport of Materials and Raw Materials

Analysis has been performed on the size of orders, purchasers, and reliability
of purchasers. In respect to contracted supplies we focused on: negotiated price,
delivery time, the intensity of supply, estimated time of cooperation. Packaging
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materials (pre-forms for bottles, caps, labels and packaging films) are supplied by
external companies.

Transport Packaging Material

Packaging in the form of pre-forms, closures, labels, packaging films and other
necessary materials are after picking up from the freight elevator subsequently
transferred into two rooms in the basement (1) into storage containers and (2)
the room for bottle making. The first part of the packaging material is unloaded in
storage containers. Most represented part of the packaging material is PVC
packaging which is supplied by an external contractor providing also design and
packaging equipment. The warehouse has its own handling units — Pallet Truck
with carrying capacity 2500 kg. The second part of the material brought from
a freight elevator that material needed for the production of bottles and other
packaging material needed for packaging other products. The route of delivery of
the material in the basement begins in a freight elevator. There is consequently
a short and two different routes.

Route M1

Material flow is performed in the following order: | Freight elevator, | Storage of
packaging materials, | Bottle making machine

Table 3. Route M1

Room Transport Handling c_juring
! [minutes] unl_oadmg
[minutes]

Freight elevator 2 -
Storage of packaging materials 2 9
Bottle making machine 2 15
Transport time - total 6 min
Delay - down time in the room during unloading 24 min
The total average duration of the route 30 min

Repetitiveness per shift - 2 times

Route M2

Material flow is performed in the following order: | Storage of packaging materials
| Production of yogurts, | Yogurt filling

Table 4. Route M2

Room Transport Handling during
1 [minutes] unloading [minutes]
Storage of packaging materials 2 3
Production of yogurts 2 10
Yogurt filling 2 15
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Transport time - total 6 min
Delay - down time in the room during unloading 28 min
The total average duration of the route 34 min

Repetitiveness per shift - 2 times

Route M3

Material flow is performed in the following order: | Freight elevator, | Butter
production, | Cream production, | Production of curds and cheese, | New
production of yogurts, | Liquid products packaging,| Curd production link

Table 5. Route M3

Room Transport Handling during
| [minutes] unloading [minutes]

Freight elevator 1 5
Butter production 2 7
Cream production 2 5
Production of curds and cheese 2 10
New production of yogurts 2 10
Liquid products packaging 2 4
Curd production link 2 4
Transport time - total 13 min

Delay - down time in the room during unloading 45 min

The total average duration of the route 58 min

Route M4

Material flow is performed in the following order: | Freight elevator, | Curd
production link, | Liquid products packaging, | Filling of liquid products, | Cream
production, | New production of yogurts

Table 6. Route M4

Room Transport Handling during
! [minutes] unloading [minutes]

Freight elevator 2 5
Curd production link 2 4
Liquid products packaging 2 5
Filling of liquid products 2 6
Cream production 2 7
New production of yogurts 2 4
Transport time - total 12 min

Delay - down time in the room during unloading 31 min

The total average duration of the route 43 min
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Routes M1 - M4

Table 7. Routes M1 - M4

2015
Vol.12 No2

Rout Transport Manipulation Repetltlve_:nes Total
s per shift
M1 6 minutes 24 minutes 2 60 minutes
M2 6 minutes 28 minutes 2 68 minutes
M3 13 minutes 45 minutes 2 116 minutes
M4 12 minutes 31 minutes 2 86 minutes
Total duration | 330 minutes

The largest group in the material flow is the transport of milk (350 000 I per
month). Number of necessary raw materials for such number of products is high.
Therefore it is in the interest of the company to set up a warehouse inside the
building, where the production is carried out. To shorten the logistic routes in the
company is the storage facility located on the ground floor, near the production
link. In the storage are places ingredients such as jams to yoghurt, milk powder,
cream, probiotic cultures, curd and rennet. Storage capacity is 34000 kg. For the
transport of units is used pallet handling equipment.

The following routes and times indicate the amount of yogurt, milk and cream
desserts. Estimated production is on average 7000 pieces of yogurt per shift (8
minutes). The average amount of milk products is set at 3000 units. Desserts are
made depending on requirements of customers in the 4000 or 8000 pieces. Pallet
truck has a capacity of 1500 pieces of yoghurt, cream and dessert products. Milk
capacity is 500 units due to its increased eight. In the storage of raw materials there
are available 3 pallet trucks.

The third truck serves as a reserve. In the present state there occurs a situation that
manipulation device with a load capacity of 500 kg at the last manipulation is not
fully utilized (50 kg).

Proposals and Recommendations

Based on an analysis of the current state, we can conclude that it is possible to
increase production by 30% without significant increase in costs. The company
was recommended as follows:

— Increase production by 30%. (This change would require a change in
organizational structure, flow of input material - milk, modification of storage
in the ground floor),

— The flow of final products - yoghurts,

— Optimization of information system,

— Optimizing the duration of the logistics flow.
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Type of product Sal\e/s /:_)Ifcilﬁgmg Quantity in pieces Quantity in kg
Milk 491 000.78 1690 897 1095 791
Curd cheese 23 577.45 6 901 6 901
Butter 196 333.16 40 850 40 850
Yogurts 208 036.30 870 234 143 124
Flavoured milk 20 706.84 101 303 20 261
Creams 1598 255.06 5778 087 1198 965
Curdled milk 246 954.35 499 141 360 566
Curd 190 073.58 78723 78723
Cream deserts 143 857.75 626 897 50 152
Total (average for 3118 795.27 9 693 033 2 995 334
1 year)

Average for six 1 559 397.63 4 846 516.334 1497 666,763
months
2‘(’)?;";‘199 . 259 899.6058 807 752.7223 249 611.1272

Increase production by 30% would have effects on organizational structure, what is
not the subject of this paper. Though, we expect that this change would occur only
in case of five workers from the existing current state (change of position).Increase
production by 30% would demand to provide increased supply of milk from the
current average monthly amount of 350 thousand litres to approximately 455 000
litres. Producibility of the current line is sufficient. The Table 9 shows the values of
the 30% increase in production.

Table 9. Current state of production increased by 30%

Type of product Sals/s :;cil:cémg Quantity in pieces Quantity in kg
Milk 638 301.014 2198 166.1 14245283
Curd cheese 30 650.685 89713 89713
Butter 255 233.108 53 105 53 105
Yogurts 270 447.19 1131 304.2 186 061.2
Flavoured milk 26 918.892 131 693.9 26 339.3
Creams 2077 731.578 7511513.1 1558 654.5
Curdled milk 321 040.655 648 883.3 468 735.8
Curd 247 095.654 102 339.90 102 339.90
Cream deserts 187 015.075 8 149 667.5 3893934.2
Total (average for 4 054 433.851 12 600 942.9 2 995 334
1 year)

Average for six 2 027 216.919 6300 471.2342 1 946 966.7919
months
g‘éf]rt?]ge for one 337 869.48754 | 1050 078.53899 324 494.46536
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Because of limited extend of the paper we present only the final state of the time
(duration) of particular stages of production process, which should be kept from the
technological point of view.

Table 10. Comparison of the duration of the particular stages of production process

Current state State aft_er increased St_atg aft_er applying
production by 30% optimization measures
a. | 6 hours (360 minutes) 6 hours (360 minutes) 6 hours (360 minutes)
b. | 3 hours (180 minutes) 3 hours (180 minutes) 3 hours (180 minutes)
c. | 5,5 hours (330 minutes) | 7 hours (560 minutes) 6 hours (360 minutes)
d. | 2 hours (120 minutes) 3 hours (180 minutes) 3 hours (180 minutes)
e | 7 hours (560 minutes) 7 hours (560 minutes) 7 hours (560 minutes)
f. | 4 hours (240 minutes) 5 hours (300 minutes) 4 hours (240 minutes)
g. | 7 hours (420 minutes) 7 hours (420 minutes) 7 hours (420 minutes)
h. | 1 hour (60minutes) 2 hours (120minutes) 1 hour (60 minutes)
i. | 1 hour (60 minutes) 1,5 hours (90 minutes) 1,5 hours (90 minutes)
j. | 40 minutes 1 hour (60 minutes) 40 minutes
k. | 1 hour (60 minutes) 1,5 hours (90 minutes) 1,5 hours (90 minutes)
Conclusion

Production companies are now trying to fully utilize the logistics system tailored
to specific needs of the company. They are aware that an appropriate use of logistic
principles to arrange transport and handling across the enterprise can become
evident at least in two areas. The first is inside the company, and that can be
achieved by reducing their own cost of production, which also includes logistics
costs, which means that while maintaining market prices, the company achieve
higher profits. On the other hand, properly selected logistics chain improves
business flexibility to market demands enabling better provision of services
to customers. Although in this paper an example of a solution is not directly in the
field of mechanical engineering, solving the logistical issue to some specific
features (hygiene standards) is similar. We found some limitations. It is difficult
to get data from companies. If we can, then we could make more complex research.
There is still gap in effectivity. New technologies, that could be not invented yet,
will surely help to shorten the logistic path. In the future company can focus on
other areas of its activities, for example, are collaborating with more
manufacturers, the introduction of new brands to offer or attract new customers.
Based on the literature, but also on the experience such a procedure can be used
to solve similar problems in different sectors. In examining logistics route it is and
increasingly will be applied to GPS, which has and may indicate the possible
optimization routes for distributors. In the future it will have a closer also address
this issue and therefore implementation GPS with distributors. This principle could
be helpful in different countries and for a wide range of raw materials.
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MOZLIWOSCI OPTYMALIZACJI LANCUCHA LOGISTYCZNEGO
W ZAKLADZIE PRODUKCYJNYM

Streszczenie:  Gospodarke  rynkowa  charakteryzuje  miedzy  innymi  fakt,
ze przedsigbiorstwa sa w stanie natychmiast reagowaé¢ na wymagania rynku - klientow.
W praktyce oznacza to, ze klient chce mie¢ towar w lokalizacji, w okreslonym czasie
i dostarczony w odpowiedniej jakosci i cenie, ktora jest okresSlana przez podaz i popyt
rynku. Jedna z mozliwosci zwickszenia wydajnosci biznesu i konkurencyjnosci jest
zredukowanie kosztow produkcji lub kosztu catkowitego. Koszty logistyczne (w literaturze
rowniez okreslane jako ,koszty catkowite™) stanowia bardzo wysoki odsetek tych kosztow.
Sa one czgscig kosztu catkowitego, ktory w znacznym stopniu wpltywa na zarzadzanie
firma. W artykule nakre$lono sposob, w jaki koszty te moga zostaé zredukowane, na
podstawie analizy i wykorzystania podej$cia racjonalizacyjnego do obecnego stanu
organizacji i zarzadzania nia, bez koniecznosci stosowania znaczacych kosztow wdrozenia
pewnych $rodkow.

Stowa kluczowe: logistyka, SWOT, transport, firma, mleko
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