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Abstract

This paper shows the evolution of the demand for beverage cans, which reflects real sales of beverages in the
Eastern European region. The aim of the paper is to select appropriate forecasting methods for this type of
production and consumption. The basic problem arises from the procurement of materials for the production
of beverage cans and the planning of shipments. The introductory part is devoted to the description of the
issue from the perspective of the manufacturer of beverage cans, methods of forecasting and sales analysis.
Based on time series analysis, the methods used for seasonal consumption estimation were used: Holt-
Winters method, Seasonal indexes and SARIMA. The results were used as input for planning in the PUSH
system, in the company that produces beverage cans. Thus, on the basis of the monthly forecast results,
transport and production capacities and material inputs for customer orders are secured.
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1. INTRODUCTION

Forecasting is integral part of decision-making activities at the level of an enterprise management.
Management sets goals and objectives, tries to predict the evolution of external factors, then selects actions
and activities that, it hopes, will result in achieving the determined aims. The need for forecasting is increasing
as a management tries to reduce its dependence on circumstances and becomes more scientific when it exists
in a certain environment. Since each enterprise area is related to all others, a good or bad forecast can affect
the entire enterprise [1,2]. Areas, where forecasting plays a key role, are:

1) Planning: Efficient use of resources requires planning of production, transportation, purchasing,
personnel, etc. Forecasts at the level of demand for product, material, labour, financing or other services
are the basic input into planning [3].

2) Acquisition of resources: From the moment of need to the acquisition of raw materials, the hiring of
personnel or the purchase of machinery and equipment, it can range from a few days to several months.
The task of forecasting is to determine these requirements well in advance of the actual need.

3) Setting stock requirements: all organizations need to determine what resources they want to have at
disposal in the long term. Such decisions are dependent on market opportunities, environmental factors,
and on their own financial, personnel, manufacturing and technological resources. All this requires
accurate forecasts and managers who will be able to interpret forecasts and make appropriate decisions
[4-6].

Of course, there are many other areas that require forecasting, but the previous three categories of areas are
typical of short, medium and long-term forecasting requirements in today's enterprises [7]. This range of needs
requires often various unique approaches to forecasting in uncertain events and ultimately its own forecasting
system. Therefore, enterprise management requires to have the knowledge and skills in at least the following
four areas [7]:
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° Identification and defining the problem of forecasting;
° Procedures setting for selecting the appropriate method for a specific situation;
° Application of a range of forecasting methods for a specific situations;
° Organizational support for the application and use of formalized forecasting methods.

The forecasting system of an enterprise must have links between the forecasts of individual management
areas. These links cannot be ignored, if the forecast is to be successful, because there is a high degree of
dependence among the forecasts of different divisions or departments [8]. For example, forecast errors in
forecasted sales can trigger a variety of responses that affect production plans, budget forecasts, inventory
levels, price, etc. This will in turn affect the level of sales, operating costs and cash flows [9-11].

This paper analyzes the market situation from the point of view of cans beverage produces. The aim of the
paper is to outline the development of demand using forecasting methods in order to optimize planning in the
company CB Slovakia s.r.o. Practical experience suggests that sales fluctuate in seasonal rhythm and this
causes problems in purchasing of materials for production and transportation planning as they force the
manufacturer into regular batches. For this reason, CB Slovakia s.r.o. cooperated in the analysis, evaluation
and preparation of the forecast for the development of demand for the following period(s).

In the logistics department at CB Slovakia s.r.o., there was no clear seasonality or cyclicality of orders from
customers known for which the company produces beverage cans. This means that the logistics department
did not have sufficient information on demand fluctuations, and so the department was unable to respond in
time and prepare production capacities for periods of higher demand, when orders were not fulfilled and vice
versa, too large stocks were created in periods of low demand for products. CB Slovakia exports its products
mainly to customers in Central and Eastern Europe and the United Kingdom. The shares of individual customer
orders can be seen in Figure 1 [12].

Percentage of exports of orders to

EU countries

UK Slovakia Czech Rep.
2% 8% 3%

Romania
5%

Figure 1 The percentage ratio of all orders throughtout the EU countries [12]

2, DATA INPUTS

The company CB Slovakia provided its monthly customer sales for 2016 and 2017 for forecasting of orders to
optimize planning in the PUSH system. The amount of orders is shown in the number of exports by trucks.
Depending on the volume of the can (500 ml, 330 ml, 250 ml), one truck represents approximately 240,000
beverage cans.
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After the data were processed, the individual orders were classified into the following sections:

3.

According to the assortment: individual customers of the company were redistributed based on the
assortment of beverages: beer, soft drinks and energy drinks. Beer is bottled into 500 ml cans, soft
drinks are bottled into 330 ml cans, and energy drinks are bottled into 250 ml cans.

According to the regions: individual customers of the company are located in several regions
(mentioned above), but only two regions were selected, where the company sends the highest number
of trucks to its customers. The Figure 1 shows the percentage of all company orders for the years 2016
- 2017 to particular EU countries. Most customers and thus the largest share of orders up to 43 % (6778
can trucks) are transported to Poland and slightly less 39 % (6110 can trucks) of the total number of
orders are transported to Hungary. The third place is for customers in Slovakia Max Drinks owns 8 %
share of the total number of orders produced in CB Slovakia s.r.o. and next (4™ place) with 5 % share
belongs to Romania [12].

FORECASTS

Based on the data selection above, there will be analyzed the data and selected the appropriate forecasting
method and then consequently calculated the monthly forecast for 2018 in this chapter.

3.1.

Future orders forecast according to assortment

The customer sales during years 2016 and 2017 are presented in the number of exported trucks, in Figure 2.
In breweries, the demand for cans starts to rise slowly in February and from the arrival of spring until the end
of summer, customers order cans in the largest quantities compared to other months of the year [12].

Breweries
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Figure 2 Sale and forecast of sale for breweries cans

The second category in the section by assortment includes soft drinks. Figure 3 shows customer sales during
years 2016 - 2017 to customers such as Coca-Cola and Pepsi Cola, these soft drinks are very popular of
among the young people. For comparison with breweries, there is not so much visible seasonality.

Soft drinks Forecasts

£ a00
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Figure 3 Sale and forecast of sale for Coca-Cola and Pepsi Cola cans
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The last category in this section is energy drinks. Figure 4 shows the sales of cans for energy drinks,
interesting is, that there is the same number of trucks sold in July and August in years 2016 - 2017. For energy
drinks, the number of trucks is not as high as for beer and soft drinks.
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Figure 4 Sale and forecast of sale for energy drinks cans

3.2. Future orders forecast according to regions

The analysis and forecast according to the region is focused on two strongest regions of customer sales. The
strongest region for the company is region Poland. There are 9 customers in the region of Poland, with whom
the company has signed contracts for the delivery of cans. In 2016 and 2017, the company sold 6,778
beverage cans to this region. In 2016 it was 3456 total number of trucks and in 2017 it was 3322 total number
of trucks [10].

Figure 5 graphically shows sales to all customers in Poland within years 2016 and 2017 and there is quite
strong seasonal influence, especially during summer months, when the highest demand for cans is recorded.

Region of Poland Forecasts
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Figure 5 Sale and forecast of sale of cans in Polish region

The second strongest region is Hungarian region. There are 3 customers in the Hungary region who ordered
a total of 6,110 beverage cans in 2016 and 2017. In 2017 it was 2981 and in 2016 it was 3129 trucks. The sale
is graphically presented in Figure 6. There can be seen a sharp increase of sale beginning of year 2015,
where in February sold 83 trucks and gradually in April climbed up to 385 trucks. In 2016, the demand for cans
also increased significantly, but more smoothly.

< Forecasts
~ Region of Hungary -
£ as0
g 400
% 350
§ 300 ; W
E 250
3 200 - NoF
oo .
5 100
5 50

0
E —5ale  =——Holt-Winters —Seasonal indices
g forecast (multipl.)

—— Customer sales (number of trucks) 1] 5 10 15 NHN‘Z{R“‘“W:' 25 30 a5 A0

Figure 6 Sale and forecast of sale of cans in Hungarian region
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4. CONCLUSION

The benefit of created forecast is not only in managing input materials and completing orders, but also in
managing inventory in the form of final products in stock. When planning is running within PUSH system, then
it would be better to start producing small orders, according to the calculated forecast and it would save time
associated with multiple re-setting lines during the month (when real orders come). It is recommended to start
fulfil high volume orders for particular customers in December, January, February to use enough production
capacities, when the company receive orders in relatively lower numbers and volumes compared to other
months of the year. In this case, the company would be better prepared for the rapid increase of orders and
their volumes. In the case of the production “to stock”, in the form of final products, which are delivered to
customers with a specific design, (this is the case of described company), it is very important communication
with customers about upcoming design changes. Design changes in packaging products in the food industry
are very common, when manufacturers try to attract buyers for their goods and prepare various competitions
or limited edition packaging e.g. if there are Olympic Games, football or ice hockey championships.

Based on the forecast, each enterprise can better set the supply and storage levels. It can determine the
maximum and minimum stock levels as well as the order level. In the case of unexpected situations,
requirements can be supplied with the safety stock, which must be always kept in stock, especially for the most
important components or products for the most important customers [13].
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