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Abstract 

In modern logistics operating environment and economic competition, it is has become 
quite essential to have effective and efficient supply chain management. Constant optimi-
zation process within supply chain is important to have a great customer service and a way 
to attain highest profit possible. 

Following case study was assigned by groceries manufacturer JSC “Slavmo” located in Pet-
rozavodsk, Russia. Main objectives of case study were to identify current operating envi-
ronment and propose possible improvement suggestions to be implemented in company 
to gain benefit in a long term perspective. 

As of methodology, both qualitative and quantitative research were used. Majority of re-
search was based on qualitative methods, since precise calculations were needed. 

Theoretical background was researched to be subsequently used as a base for potential 
improvement suggestions. Current operating environment was also defined in order to 
have a clear picture of actions and improvements to be proposed. 

After processing and analyzing gathered information different improvement suggestions to 
various supply chain parts were proposed: introducing intermittent production rate, utiliz-
ing storage area for beverage products and introduction of safety inventory, new distribu-
tion pattern and approximate routes.  

As an outcome of case study, company has received possible improvement proposals and 
vision which direction to head next. Some of changes will involve financial investment, 
other won’t. However, presented solutions are meant to optimize supply chain, provide 
better customer service and generate biggest profit possible.  
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1 Introduction 

Logistics is all about managing flow of goods from point A to point B. This process 

consists of complex tasks that have to be completed accurately and fast so that 

goods would be delivered at right condition, to right place and in needed amount. 

Nowadays it has become essential to have effective and efficient supply chain man-

agement. Economies and population are growing and, as a result, there is a bigger 

demand for products.  Transportation, warehousing, purchasing is inevitable part of 

supply chain and it requires lots of attention spending from company’s side in order 

to generate biggest profit. Each company strives to generate as much profit as possi-

ble and optimizing supply chain is the way to achieve it. The case assigned by the 

company “Slavmo” is meant to optimize supply chain of company and propose pos-

sible solutions to reduce costs. 

1.1 Company in brief 

Joint stock company “Slavmo” is the biggest dairy products and beverages manufac-

turer in Republic of Karelia, Russia. It’s located in Petrozavodsk. Manufacturing facili-

ties are working since 1983, however, Slavmo trademark has been registered only in 

1996. In 1993, after USSR broke apart, there has been a general upgrade of manufac-

turing process and modern production lines were introduced and implemented. Orig-

inally, it was dairy-products oriented manufacturing only, but it has been decided to 

expand targeted market area and begin producing beverages such as spring water, 

soda, juices. At the moment, company continues to bring out new products to the 

market and, at the same time, constantly maintaining high quality. Mission of the 

company is to provide population with high quality products at relevantly low price. 

1.2 Research objectives and methods 

The purpose of this thesis project is to suggest improvements to the current supply 

chain operations of the case company.  Those improvement suggestions will consider 

mostly distribution process, since it’s the main research question of the thesis. How-

ever, the suggestions of possible improvement will also be related to warehousing 
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and production. To find a solution to those issues, research would be done in the 

following way: 

1. Theoretical exploration of information related to the area of improvement 

2. Description of current working environment in the company 

3. Defining possible improvement solutions. 

Major research question is going to describe the way, how to achieve improvements 

in described areas. Question of how wise implementation of suggested ideas are, will 

be also answered. 

Type of research used for thesis project is a case study, since there are current activi-

ties at company, which has to be studied and improved for further implementation 

to advance performance of logistics on practice. To solve case study in the most fa-

vorable outcome both qualitative and quantitative methods are used.  

Qualitative approach is meant to define and understand underlying reasons for phe-

nomena and processes and it works with non-numerical data. Following case study is 

based on literature review to acquire theoretical knowledge of the processes. To 

collect data interview with company’s representative is often used practice. Other 

commonly used methods of information acquisition include surveys, experiments 

and observations. Qualitative method is meant to answer questions why and how. 

Meanwhile, quantitative approach deals with numerical and statistical data. This re-

search method is meant to answer narrow question by analyzing quantifiable data 

using statistics in unbiased, objective manner (S.Fischler). Solution to the case study 

is going to be based on data collected from interview and other primary sources like 

literature, online articles and documents. 

2 Market research of dairy products 

Dairy industry has a lot of value to the Russian economy and employs around 1.2 

million people. It is equal to around 0,82% of total population.  After USSR collapse in 

the yearly 90’s, milk production and as a result its consumption has significantly 

dropped. In fact, World Health Organization claims that dairy products are one of the 

most essential for diet of humans and average consumption of such products should 

be equal to 320-340 kg a year. To have an insight of current situation of dairy con-
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sumption, statistics data is used. In the year of 1990 consumption was 387 kg per 

capita, however, in 2014 it was just 243 kg on average. Consumption decrease over 

period of 24 years is 37,2%. In addition, there is a list of regions in Russia, whose con-

sumption is around or even less than 200 kg per person a year. Petrozavodsk is locat-

ed in Northwest region, which is included in this list.  Decrease of consumption is 

connected with two cause factors: production decrease and fall of citizens’ purchas-

ing power. Low purchasing power of population is related to relatively high inflation 

and low average salary of citizens.  

Just in 9 years from 1990, production decrease has reached the figure of 45,16%. This 

phenomenon is related to the deep economic stagnation, which eventually led to 

economic default. Nonetheless, dairy industry has adjusted to the situation, even 

though trend of decrease has been continued but not in such dramatic way. The 

trend of production and consumption could be seen on the graph. Amounts are pre-

sented in thousands of tons. 

 

Figure 1. Production and consumption of dairy products 

Furthermore, since 2014 dairy industry in Russia is facing challenges of coping with 

demand due to imposed food embargo from EU countries. This share of market is 

partially replaced by importing milk products from Belarus. Currently, programs of 

state support are introduced to stimulate growth of national dairy production. Over-

all, low dairy production rate is related to fluctuating raw material prices, low profit-

ability of dairy business, low purchasing power of population and reduction of dairy 

enterprises nation-wide (Guziy, pp. 1-3).  

Total number of dairy manufacturers in Karelia is four, including Slavmo. It's also the 

biggest manufacturer among Karelian dairy industry. It has a share of 1/3 of the 

whole market. In the following graph, share of local manufacturers are listed.  
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Figure 2. Market share of Karelian manufacturers 

Furthermore, dairy products availability on store shelves is quite diverse. Products 

from different regions of Russia are presented. Most of products coming from other 

regions are very popular nation-wide. To have an insight on current situation of mar-

ket share following table could be presented: 

Table 1. Share of Slavmo among manufacturers 

Product type Aver. amount of products Share of Slavmo, % 

Whole milk  30 10 

Quark 26 11,5 

Smetana 17 11,7 

Kefir 15 20 

Ryazhenka 17 17,6 

Cream 10 0 

 

3 Theoretical background  

3.1 Supply chain management 

Supply chain encompasses all organizations and activities associated with the flow 

and transformation of goods from raw materials through manufacturers to the end 

user, as well as the associated information and monetary flow (Juliana Hsuan, 2015). 

In other words, supply chain is a complex process, which requires a lot of attention 
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and constant management. SCM encompasses the planning and management of all 

activities involved in sourcing and procurement, conversion, and all logistics man-

agement activities. Importantly, it also includes coordination and collaboration with 

channel partners, which can be suppliers, intermediaries and customers (Juliana 

Hsuan, 2015, p. 19). It, basically, encompasses SC and becomes the environment for 

logistics operation. Thus, logistics is an environment for logistics activities.  

In order to have perfectly shaped supply chain management there is a need for sys-

temic approach, since all of the intermediary steps like procurement, production and 

so on are connected and depend on each other significantly. Thus, systemic ap-

proach is meant to shape all of activities within SC so they work based on JIT (just in 

time) philosophy. In other words, to have it working without delays of deliveries or 

shortages in product availability. 

Operating processes of the supply chain could be described in five following steps 

(Juliana Hsuan, 2015, pp. 25-27): 

1. Demand management (activities related to market such as forecasting cus-

tomer service market coordination) 

2. Distribution (connects production to the market) 

3. Production (Influences inventory, transport and time for delivery) 

4. Procurement (Links stages of manufacturing together) 

5. Returns (Closes the supply chain loop)  

SC could be described as a network with different steps occur as product develop-

ment happens. At each step value is added to the system is added and at the end we 

have a product which has been delivered and ready to be consumed by customer. 

Describing the sequence of how value is added to the product, Michael Porter's value 

chain model could be used: 

 

Figure 3. Porter’s value chain 
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His concept describes on how value is added to the product as passes the steps and 

achieves more value to the end customer (Juliana Hsuan, 2015, pp. 40-42). Further-

more, according to Porter value chain, it is embedded in a larger stream of activities 

called value system.  

 

Figure 4. Extended version of Porter's value chain 

The main purpose of efficient supply chain management is to deliver products on 

time, in right condition and in needed amount. However, delivering of needed 

amounts is not always possible due to Bullwhip effect in supply chain. Bullwhip effect 

takes place when a distortion of demand information occure as information is moved 

along the supply chain. Each department in SC has it own ordering process which is 

based on reorder point and order quantities. Finally, as a demand information moves 

along the SC to the next party, it shows a numbers which are different from actual 

demand. Further step in supply chain is, the bigger variance is possible. There are 

several issues that make Bullwhip effect occur (What is the Bullwhip Effect? 

Understanding the concept & definition, 2012): 

1. Disorganization — Happens between supply chain links 

2. Lack of communication — The same cause as previously mentioned 

3. Free return policies — Customer may intentionally overstate demand due to 

shortage and afterwork after there is enough supply, order is canceled 

4. Order batching — Applicable if companies do not place and order right away. 
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5. Price variations — Discounts, promotions can have negative impact on 

regular order patterns 

6. Demand information — Previous demand information is considered, whereas 

current demand might be different. 

To sum up the idea of how bullwhip effect occurs following illustration could be 

provided: 

3.2 Warehousing principles 

Despite all of the initiatives and attempts of SCM to eliminate warehousing by such 

techniques as Efficient Customer Response and JIT delivery, etc., SC would probably 

never be at perfect level of coordination so it would be possible to eliminate ware-

housing at all. Warehousing plays a significant role in supply chain connecting stages 

of production process. Nonetheless, warehousing is quite expensive comprising 

around 2-5 percent of enterprise cost of sales (Frazelle, World-class warehousing and 

material handling, 2001, p. 3). Furthermore, clear picture of cost breakdown in typi-

cal warehouse could be found from this diagram (Frazelle, World-class warehousing 

and material handling, 2001, p. 148):  

 

Figure 6. Total cost of distribution 

Figure 5. Bullwhip effect 
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Warehousing functions could be divided in the following pattern (Frazelle, World-

class warehousing and material handling, 2001, pp. 10-11): 

1. Receiving – includes 3 types of activities. Firstly, receiving items coming into 

warehouse. Next step is making sure that quality and quantity are as men-

tioned in order. Finally, forwarding material to storage places or to perform 

other organizational functions. 

2. Prepacking (optional) – mostly applies for cases when materials are received 

in bulk and there is a need for packaging in merchandisable quantities 

3. Put away – Placing arrived products to storage areas. 

4. Storage – Keeping products in a warehouse while it's awaited to be demand-

ed. 

5. Order picking – Removing items from storage 

6. Packaging and/or pricing (optional) – May be accomplished for more conven-

ient use of individual products 

7. Sortation – picking of individual batches into individual orders 

8. Unitizing and shipping – Includes checking order for completeness, consolida-

tion, preparing paper work, loading trucks and so on. 

Warehousing operations are straightly connected to material management and in-

ventory. Inventory is complete listing of merchandise or stock on hand, work in pro-

gress or raw materials, finished goods on hand etc., carried out by an enterprise pe-

riodically (dictionary.com, n.d.). To control inventory and have precise insight about 

what is happening in materials management sector, ABC and XYZ analysis are used. 

ABC analysis intersects with 80/20 rule in methodology. 80/20 rule or Pareto's prin-

ciple states that 80% of outcomes occur from 20% sources/cases (Martin, 2015). 

When it comes to ABC analysis it's basically applies this principle. Analysis of total 

inventory is divided into 3 groups: “A”, ”B” and “C”. Category “A” contains most val-

uable items and has to be controlled constantly. Group “B” reflects less valuable 

items, however, those items still contribute significant amount of company's reve-

nue. Items listed under “C” category are least valuable and has least significance to 

enterprise. Since “C” group contains quite a lot of SKUs and could be further divided 

into smaller group to simplify management of those items. 
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Table 2. Share of each class in ABC analysis 

ABC class Number of SKUs Share of value 

A 10-15% 60-70% 

B 15-20% 10-30% 

C 60-70% 10,00% 

 

XYZ analysis is another approach towards inventory management. It's based on de-

mand fluctuations of the product at different periods. Generally, each period is con-

sidered to be one calendar month. Three categories are divided in following pattern: 

• X items – very little variation 

Y items – Some variation are in place. Although demand is not constant it could be 

predicted to some extent, predictions could be made due to knowledge where ob-

stacles come from. Examples of obstacles could be seasonality, extended lead time, 

etc. 

• Z items – the most variation occurs. Demand for products in this group fluc-

tuates significantly and there is no possibility to predict it. 

In X and Y groups trend could be clearly seen. Thus, the process for controlling those 

items could be simplified significantly. In case of X items, inventory management 

could be fully or almost completely automated. Safety stock could be kept at low 

level. 

• Y items have to be controlled with more attention. It should be manually con-

trolled and safety stock has to be increased, due to bigger demand variations 

than in X class items. 

Benefit of XYZ analysis (XYZ inventory management, n.d.): 

1. Improves accuracy of forecasting 

2. Reduces stock-outs with outcoming benefit of improved production stability 

and efficiency as well as overall customer satisfaction 

3. Clarifies service level for SKUs. 
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Safety inventory is also considered to be an important aspect of inventory manage-

ment. It is carried to satisfy demand that exceed the amount forecasted for a given 

period. Safety stock is carried because demand is uncertain and a product shortage 

may result if demand exceed forecasted (Chopra & Meindl, 2007, p. 304). It is calcu-

lated according to the following formula: 

𝑆𝑆𝑆𝑆 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙 ∗ √(𝐴𝐴𝑠𝑠𝐴𝐴. 𝑙𝑙𝑠𝑠𝑙𝑙𝑙𝑙 𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠 ∗ 𝑠𝑠𝑡𝑡.𝑙𝑙𝑠𝑠𝑠𝑠^2 + 𝑡𝑡𝑠𝑠𝑙𝑙𝑚𝑚 𝑙𝑙𝑠𝑠𝑡𝑡𝑙𝑙𝑚𝑚𝑙𝑙^2

∗ 𝑠𝑠𝑡𝑡. 𝑙𝑙𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑙𝑙𝑠𝑠𝑙𝑙𝑙𝑙 𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠^2 ) 

Layout of most warehouses is selected according to the flow pattern of products. 

There are 3 basic layouts used then establishing a warehouse: 

1. U-shaped 

 

Figure 7. U-shape warehouse layout 

2. Straight through 

 

Figure 8. Straight through warehouse layout 

3. Modular 
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Figure 9. Modular warehouse layout 

Pictures are retrieved from (Frazelle, World-class warehousing and material handling, 

2001, pp. 194-198) 

Layout of warehouse is connected with receiving and put away activities within 

warehouse. Receiving is a setup activity for everything that is going to happen next. 

Receiving practices could be divided into 5 groups. First option is to have direct ship-

ping. In some cases, absence of receiving is the best practice. This process doesn't 

require handling at warehouse at all, eliminating all underlying costs. Next solution is 

cross-docking. It is an option when DC cannot be avoided, however, in nearest 

timeframe cargo would be forwarded to designated customer. Advantages of this 

approach are: utilization of space within warehouse, items are stored in warehouse 

for a short period of time. This approach is followed by receiving scheduling. In this 

case, process is based on planning of future DC operations to proactively schedule 

receipts and provide advance shipping notice information. An advance shipping no-

tice is an electronic notification of an upcoming delivery which is sent is sent from 

supplier or 3PL to a buyer of service, in advance of shipping (What is ASN?, n.d.). 

Fourth possible solution is pre-receiving. Pre-receiving implies that information about 

products arriving to the warehouse is available in electronic form before actual arri-

val of shipment to the warehouse. Information about incoming goods could be cap-

tured on a smart card or RFID tag, enabling immediate input of information at receiv-

ing dock. Lastly, receipt preparation option is available. It's based on method that 

anything related to material processing that can be done ahead should be accom-

plished (Frazelle, World-class warehousing and material handling, 2001, pp. 74-

75,78-79). 
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Most popular pallet storage systems are (Frazelle, World-class warehousing and 

material handling, 2001, p. 85): 

1. Block stacking 

2. Stacking frames 

3. Single-deep selective pallet rack 

4. Double-deep rack 

5. Drive-in rack 

6. Drive-thru rack 

7. Pallet flow rack 

8. Push-back rack 

3.3 Distribution 

Distribution is the final stage of supply chain management, as successful distribution 

makes the final products and services available to the ultimate customer (Juliana 

Hsuan, 2015, p. 127). Apart from that, distribution is also the most expensive logistics 

activity. It is equal to 44% of most companies' logistics expenses (Frazelle, Supply 

Chain Strategy, 2002, p. 170). Here is the diagram showing how logistics costs are 

distributed: 

 

Figure 10. Total logistics expenses 

Generally, transport cost consists from two subcomponents: transportation from 

manufacturing site to Distribution center and from DC to customers. The less ware-

houses company has, the less is the cost of moving goods from manufacturing facili-

ties to DC. Second subcomponent is related to the transport. It could be outsourced 

services or vehicles owned by enterprise. If company has a few DC transportation 

cost would increase since the distance to final customers is increased. 
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Amount of DC is straightly connected with carrying safety stock in those DC. There is 

a square root law, which states that safety stocks can be reduced by square root of 

number of DC: 

𝑆𝑆𝑐𝑐
𝑆𝑆𝑑𝑑

= √𝑛𝑛𝑐𝑐
√𝑛𝑛𝑑𝑑

  , or 𝑆𝑆𝑐𝑐 = 𝑆𝑆𝑑𝑑 ∗
√𝑛𝑛𝑐𝑐
√𝑛𝑛𝑑𝑑

 

To sum up the idea of how warehouses/Distribution Center is connected with distri-

bution, there is a need to mention that more locations company has, the higher costs 

are. DCs have fixed and variable costs of ownership. Fixed costs include building 

maintenance, trucks, equipment needed for DC operations. Among variable costs are 

employee, and utilities costs such as electricity, water, etc. (Juliana Hsuan, 2015, pp. 

138-139) 

 

Figure 11. Distribution cost connection with amount of warehouses 

The main aim of distribution is to deliver products to the customers with lowest pos-

sible price with agreed service level. Efficient Customer Response strategy supports 

this vision. The vision of ECR is to set up a consumer-driven distribution system in 

which production is managed by consumers' POS (Point of Sales)-activities. Basically, 

ECR aims to improve product flow by information sharing between retailers, whole-

salers and manufactures. Information that is shared is meant for better understand-

ing between retailers and vendors in order to offer end user required product solu-

tions (Juliana Hsuan, 2015, p. 154). Specific practices of ECR are (Efficient Consumer 

Response (ECR): Adding Customer Value to the Supply Chain using Collaboration, 

2014): 



17 
 

 

• Switch to more frequent order placement (from monthly to weekly and from 

weekly to daily)  

• Small-lot and frequent delivery (to shorten lead times and reduce inventory) 

• Cross-docking to reduce work of sorting and distributing cargo 

ECR is connected with VMI (Vendor Managed Inventory). VMI is a business model 

where buyer of a product provides information to a vendor (seller). Vendor takes full 

responsibility for maintaining an agreed inventory of the material, usually at the buy-

er's consumption location. 

Benefits of using VMI (Murray, 2018): 

• Eliminates the need to have significant safety stock for customer 

• Customer benefit from reduced purchasing costs, since data is provided in-

stead of purchase order 

• Cost saving in reduced warehouse costs. 

Distribution process planning assumes a lot of factors to be considered. Among these 

factors are: 

1. Infrastructure 

2. Volumes to be transported 

3. Specifications of cargo to be transported (fragile, temperature controlled, 

etc.) 

4. Demand fluctuations 

Total distribution costs are comprised from several components: 

1. Transportation costs 

2. Inventory costs 

3. Warehousing costs 

Finally, important factor, which has to be considered, is the van or small truck, which 

is used for delivery. Operation delivery vehicle consist of two group costs: variable 

and fixed. Fixed cost are the ones which are present and do not change no matter 

whether vehicle is used intensely or seldom, whereas variable cost are changing ac-

cording to the frequency of use. 
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Figure 12. Fixed and variable cost of distribution 

Both variable and fixed costs consist of several subcomponents. Fixed costs include: 

1. Capital cost 

2. Insurance 

3. Operating costs 

4. Facility expenses 

5. Administrative 

6. Empty miles 

7. Operating margin 

It is necessary to highlight a few essential points. Capital cost includes the estimation 

of vehicles annual depreciation and its residual value after intended period of use. 

There are two formulas to calculate those values: 

𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙𝑅𝑅𝑙𝑙𝑙𝑙 𝑠𝑠𝑙𝑙𝑙𝑙𝑅𝑅𝑠𝑠 = 𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠ℎ𝑙𝑙𝑠𝑠𝑠𝑠𝑚𝑚𝐴𝐴 𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∗ (1 − 𝑏𝑏)/100)^𝑚𝑚, where b is depreciation 

value (%) and n – intended period of use (in years) 

𝑌𝑌𝑠𝑠𝑙𝑙𝑠𝑠𝑙𝑙𝑌𝑌 𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙𝑠𝑠𝑠𝑠 𝑠𝑠𝑚𝑚 𝑠𝑠𝑒𝑒𝑅𝑅𝑠𝑠𝑝𝑝𝑡𝑡𝑠𝑠𝑚𝑚𝑡𝑡 𝑠𝑠𝑙𝑙𝑙𝑙𝑅𝑅𝑠𝑠 = (𝐻𝐻 − 𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠𝑙𝑙𝑅𝑅𝑙𝑙𝑙𝑙 𝑠𝑠𝑙𝑙𝑙𝑙𝑅𝑅𝑠𝑠)/𝑚𝑚, where h and n 

are purchasing price and lifetime, respectively. 

Depreciation value differs from 20 to 30%. According to the classification of commer-

cial vehicles by weight in Russia, there are 3 types of vehicles (Classification of cargo 

vehicles, n.d.):  

1. Small – carrying capacity is up to 1,5 tons 

2. Medium – carrying capacity is between 1,5 and 16 tons 

3. Big – carrying capacity exceeds 16 tons 
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Medium sized lorries are the only types of vehicles, which are going to be involved in 

this project. This decision is caused by introduction of toll collect system “Platon” in 

Russia in late 2015 (System of charging payment, n.d.). According to this system, car-

go vehicle exceeding total mass of 12 tons are obligated to pay fees for using road 

network country-wide. Small size vehicles have also been rejected since cargo capaci-

ty is not enough to cope with distribution amount. Otherwise, there would be a need 

to increase amounts of vehicles. It would be nonsense, as company would incur sig-

nificant losses. Operating costs include motor vehicle tax and inspection which has to 

be done once a year for cargo vehicles with total mass of more than 3,5 tons 

(Frequency of inspection depends on the age of vehicle, n.d.). Lastly, facility expenses 

are also applicable to the fixed costs category. Washing, small equipment and heat-

ing are factors included in this category.  

Variable costs increase proportionally to vehicle usage frequency. Among variable 

costs following categories could be found: 

1. Fuel 

2. Lubrication 

3. Maintenance and Repair 

4. Tires 

Fuel costs are one of the biggest expenses in transportation. It accounts for 20-30% 

of total costs. Fuel consumption is one of the most variable indexes and it could be 

hard to predict consumption as there are numerous factors affecting it. Here is a list 

of major factors affecting consumption  

1. Driver’s experience  

2. Excessive brakes and accelerations 

3. Road and weather condition 

4. Average speed 

5. Proper, on-time maintenance  

Lubrication is allocated into separate group from M&R. Reason for this is due to cal-

culation of lubrication costs. Lubrication is calculated from the total price of fuel con-

sumed over a period, whereas M&R is calculated from purchasing price of brand new 

vehicle. It is not possible to estimate exact amount of expenses, company is going to 

incur, but average costs are possible to calculate. Lubrication cost approximately 
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amount to 15% of fuel costs and M&R are expected to balance around 25-40% for 

light lorries. 

Some fixed and variable costs have same value of expenses for enterprise for medi-

um sized lorries, particularly, facility expenses and tires. Facility expenses Reason 

underlying behind same expenses for tires is that all of medium sized lorries, which 

are going to be compared further on have 2 axels and 6 tires. In addition, it’s hard to 

calculate tire costs as there are multiple options of different price range available on 

the market. Thus, facility expenses and tires are excluded from calculation of vehicle 

ownership cost. This is done to have clear picture of basic expenses company is to 

incur. Furthermore, cost of these two categories is going to be the same and won’t 

influence total operating cost. 

4 Environment of research 

4.1 General overview of current logistics operations 

To manufacture its dairy products Slavmo purchases milk from local milk farms in 

Petrozavodsk area at the summer period. Throughout winter season, if there is a lack 

of milk, milk powder and concentrates might be used. Most of the milk is coming 

from company’s 100% owned subdivision farm located in Shuya, which is 28 km away 

from factory location Petrozavodsk. After milk is collected and brought to the facto-

ry, it is further processed to produce such products as quark, milk, butter, smetana 

and so on. There are numerous manufacturing lines for different products groups. 

For example, within quark manufacturing group there are multiple production lines. 

Each manufacturing line operates every day to satisfy demand of grocery stores. 

Slavmo’s work is based on make-to-order model. Everything that is produced is 

shipped away next day. Orders for the next working day are accepted the day before, 

so that there is a time to produce and consolidate shipments. Distribution network is 

quite broad. It overlaps the whole Republic of Karelia region, however, due to the 

fact, that Karelia is barely inhibited region, around 35% of targeted customers live in 

Petrozavodsk area. Most of the customers are grocery retailer chains such as Magnit, 

Pyaterochka, 7YA, etc. In addition, there is a retail chain owned by Slavmo, where its 
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products are on sale for a bit lower price. The main difference between retail chain 

owned by a company and federal retailer is the frequency of replenishing stock. In 

case of owned retail chain, if there is an unexpected demand during the day, current 

stock of the items could be replenished on the same day to cope with demand. Other 

customers do not have this option available. Deadline for ordering is the previous 

day. Currently, there are 24 routes cruising around the city to deliver products to 

retailers and other small business. All of the delivery vehicles are owned by enter-

prise and consist of GAZ 3309 with refrigerated cargo compartment due to products 

specifications. 

4.2 Production 

Dairy manufacturing starts from raw materials collection. Raw material is cow's raw 

milk. Cow's milk is the only type used to manufacture products. Milk is not processed 

at farms at all. All of the activities are performed at manufacturing premises. Milk is 

being collected in the first half of the day and brought straightly to manufacturing 

facilities in liquid containers pulled by trucks. As it was mentioned main source of 

raw material is subsidiary farm in Shuya. However, it doesn't cover all of demand and 

additional suppliers are involved to make sure there is enough raw material for pro-

duction planned. Area, where milk comes from is quite vast. It's up to 100 km from 

facility location. Totally, company receives and processes around 60 tons of milk dai-

ly. 

After milk has been received, it is being tested according to the requirements to 

comply with standards, regulations and to conform high quality. Quality is monitored 

at different stages of production. First quality check is done when milk arrives. Sec-

ond and third checks are done while manufacturing and final product quality check, 

respectively. Process of inbound activities for milk requires a lot of time. It could take 

up to 5 hours. After it has been tested, it is stored in containers according to the 

milk's fat content. This process is followed by thermal treatment. It includes pasteur-

izing and ultra pasteurizing depending on the final product. Ultra pasteurization is 

applied for products intended for long shelf life. At Slavmo, it is only various com-

modities of milk. Other products are treated with pasteurization. 
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Currently, there are two main product groups: milk products and beverages. Alto-

gether, amount of production lines is 12. Since, major specification of enterprise are 

dairy products, most of production lines are set to manufacture products from this 

group. Production lines are modern and able to cope with daily demand. Apart from 

that, there is a capacity to expand production volumes.  

Both dairy and beverages are produced every day. Dairy manufacturing features spe-

cial procedures of production. It means that once dairy products come out from 

manufacturing line they are not ready for shipping and consumption yet. Dairy prod-

ucts need to cool down and get infused. For different products there is a different 

time period. For instance, longest infuse time belongs to smetana. It takes around 12 

hours after production.  

Manufacturing process of beverages takes place at the same location. All of the bev-

erages are produced from one type of water. It comes from 120 meters deep under-

ground water source located 14 km away from manufacturing premises. Quality 

check is organized once raw material arrives. Quality check consists of testing for 

content of different minerals, admixtures, etc. Once everything is tested to comply 

with standards, water is forwarded to water reservoir, where water gets purified and 

extra admixtures are filtered. Reservoir is replenished two times a week with fresh 

water. Production department of beverages operates every day to fulfill demand of 

the market. Everything produced is shipped away next day. Process of production is 

as in dairy department and safety inventory in both departments is not carried. 

Packaging is purchased from external suppliers for both product groups. For liquid 

milk products it is mostly cardboard based packaging from packaging company 

Elopak. For other products from this group it is foil based packaging and plastic. Bev-

erages are packed into cardboard-aluminum packaging and plastic bottles of differ-

ent sizes. Plastic bottles having volume of 19 liters are reused up to 10 times. They 

are collected from stores where spring water was sold, and brought back to manu-

facturing facility, where they are cleaned and used once again. Ready to go products 

are consolidated in to batches. Company has set minimal number of products in one 

batch. For instance, for 1 liter of whole milk it’s 15. Thus, the only possible way to 

order products for retailers is to order in batches. All of products are consolidated 

into batches by wrapping into plastic wrap film. Once products had been manufac-
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tured and batches were consolidated, they are put on the pallets. Pallets are loaded 

evenly in 3 or 4 product layers depending on the size and product. Generally, prod-

ucts are loaded into 3 layers, however small size products are loaded into 4 or even 5 

layers. It is done in this way so upper products would not damage the ones located 

below: 

  

Figure 13. Dairy products list 

 

Figure 14. Beverages list 
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4.3 Warehouse 

Warehouse is located next to manufacturing facility. It is designed to keep the prod-

ucts refrigerated until they are shipped. Manufactured products are stored on single 

FIN pallets. Warehouse is refrigerated constantly to maintain temperature of +6. This 

temperature is required for dairy products. Besides, beverages are also stored at this 

cooled warehouse, since there is no other place available and volumes of beverages 

turnover are not big enough to have additional warehouse. Exception is 18,5 and 19 

liters bottles. They are stored in a separate building since they are oversized and re-

quire a lot of area. 

Warehouse operates based on a cross-docking only. Company applies this warehous-

ing strategy due to high volumes and product specification (small shelf-life, custom-

er's demand for fresh dairy products, etc.). Products are combined by groups. For 

instance, groups of milk, cottage cheese, smetana, etc. Straight through layout is 

used and product groups are kept in warehouse according to FIFO strategy. Products 

arrive to warehouse already in batches and are palletized. For different product 

groups – different size batches. Batching is carried out during final stage of manufac-

turing process. Palletizing is also done at this point. Only one product type could be 

stored at one pallet in warehouse. Pallets are consolidated directly before shipping, 

according to retail stores’ orders. Hence, one pallet could contain beverages and dif-

ferent dairy commodities. Consolidation process occurs following way: warehouse 

employees have lists of order for different retailer and they pick up those products 

and set them on a pallet to be shipped. After collection of products is done, pallets 

are shrink-wrapped and ready for distribution.  

Warehouse operations are performed by forklifts, which move goods to designated 

temporary storage place within warehouse as well as perform loading of palletized 

shipments onto delivery vehicles. None of the pallet storage systems are used. Bar-

code identification is the only one technology used. Overall, warehousing operating 

pattern is quite simple and repetitive. 
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4.4 Distributions 

Distributions are the main challenging aspect of the company. It is quite cost-

effective for enterprise as well. Distribution process is handled by Slavmo itself. 

Products are distributed throughout the whole republic of Karelia region. Another 

option available for the customers is to pick-up orders from manufacturing premises 

on their own. Most of the city deliveries occur in the first part of the day and it takes 

around 35 minutes to have one point served. Serving time consists of driving to the 

destination point, unloading order, paper work filling. All of the vehicles are owned 

by company and consist mostly of GAZ 3309 (refrigerated modification). Vehicle has 

significant consumption of fuel. For 100 km of driving it has different values of con-

sumption depending on the mode of driving. It varies from 17 to 30 liters, in the 

country and city mode, respectively. Cargo compartment of each vehicle is the same 

size. It is 5,2 meters long and 2,3 meters wide.  Deliveries are daily for Petrozavodsk. 

For the rest of store locations it occurs 4 times in a week. Delivery vehicles cruise 

around the city every day and delivering products to retailers. Total amount of retail-

ers is equal to 153 and retailers are scattered around 9 city areas. 

 

Figure 15. Retailers location map 

Vehicles have to come back to warehouse during the day to pick up goods, if neces-

sary. There are two possible pallet consolidations: 1 product type one and combined 

consolidation. Example, of 1 product type pallet would be product which are in high 

demand, such as 2,5% whole milk, Smetana 15%, etc. Combined pallets consist of 
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different milk products. Demand of those products is not high enough to allocate on 

a separate pallet. Beverages and milk products are never consolidated on one pallet. 

However, it’s common proceed that both dairy and beverages are delivered to stores 

in one delivery. In addition, there is only one layer of pallet possible to load onto the 

truck. One layer is due to operating environment. Retail stores do not have facilities 

equipment to help driver unload pallets from the second layer. Besides, driver also 

performs unloading operations and it is impossible to unload pallets from second 

layer without assisting machines to operate within schedule.  One vehicle is able to 

carry 6 consolidated FIN pallets with products.  

 

Figure 16. Current vehicle loading pattern 

According to the daily demand for Petrozavodsk, there are totally 59 pallets of prod-

ucts and 125 bottles of spring water, which are transported without pallets, are to be 

delivered. 

Vehicles are distributing the products according to the city areas. Totally, there are 9 

city areas. At each city area there are multiple number of different retailers. Paper 

work is done in old-fashioned way – paper version documents. Every time driver un-

loads the goods he has to get a signature from receiving store supervisor, who en-

sures everything is in right condition and there are no complaints about amount de-

livered.  
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5 Potential improvement suggestions 

Over the years diesel prices in Russia are steadily increasing. Over the period of a 

little more than 8 years from 2009 to present prices have doubled. Apart from that, 

maintenance cost and spare parts prices have also increased, due to sanctions im-

posed in 2014. All of these factors combined put logistics of different companies into 

challenging situation and each company strives to optimize costs, so that perfor-

mance of logistics continues to be at least at the same service level.  

 

Figure 17. Raw oil price 

 

Figure 18. Retail diesel price 

As it was mentioned above cost of diesel is growing and according to the trend it will 

continue to grow. Price fluctuation in Russia is not connected to price of raw oil to a 

high extent. Among reasons for such rapid growth of prices are: excise duties growth 

and overall monopoly of oil sector. Prices of fuel directly affect prices on products in 

stores. Prices are very high compared to purchasing power of population. Average 

salary is not so big as in developed countries. Therefore, it is rather essential to hold 

the prices as low as possible. Relevantly low prices and good quality are the keys to 

success. Slavmo supports this strategy, however, in the changing market situation 
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and growing competition Slavmo would have to consider some changes in its opera-

tions in near future. This chapter of the thesis is meant to describe the procedure of 

optimizing current business processes of Slavmo in different departments. 

5.1 Production and warehousing solutions 

Activities of company are mostly connected with perishable products manufacturing. 

Dairy products produced by Slavmo have quite short shelf life from 2 to 7 days. This 

is due to the fact that products do not contain any preservatives and artificial admix-

tures. Still there are products from both dairy and beverages segments which have a 

shelf life of 6 months. However, it has been decided to focus on beverages produc-

tion for several reasons such as lower daily demand, extended shelf life of products 

and amount of production lines is less (two, compared to ten in dairy segment).  Dai-

ly manufacturing for those products could be changed to more rare production in the 

same amount. Thus, demand would be fulfilled as previously. In addition, safety 

stock would be introduced to cope with possible unexpected demand fluctuation. 

When it comes to daily operations there are underlying costs that have to be consid-

ered: 

1) Setup + Production costs 

2) Staff costs 

3) Raw materials availability 

Daily operating production lines need more frequent maintenance and more strict 

control for operations. Apart from that, more frequent maintenance has to be done 

since wearing out process of equipment occurs faster.  

Product which fall under category of long-lasting shelf life are different volumes of 

pasteurized milk with different fat content and all types of beverages. Beverages 

have shelf life of 6 months. The exception is still spring water of different volumes. It 

has shelf life of 12 months. According to the collected from company data, demand 

for those products is quite low for city of Petrozavodsk. Total daily demand for all of 

these products is less than a pallet, if we consider each product commodity to be 

loaded on a separate pallet. In addition, there are 153 stores where these products 

are present. Therefore, demand for each retail point is tiny and production frequency 

adjustments could be easily implemented without any risks of order backlogs.  
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Even though, there is a possibility to change production of pasteurized milk it has 

been estimated that it would not be economical at the moment. There are certain 

reasons lying behind this decision. First of all, it is about amount. There is a daily de-

mand of just 4 pallets of products combined together a day or 8710 products to fulfill 

the market of the whole Karelia region. In volume this could be expressed as 12627 

liters. Secondly, there is a limited space in warehouse and additional storage space 

would be occupied. Finally, increase production of pasteurized milk would require to 

search for new raw material supplier or purchase more from current ones. 

Production is connected to warehousing. Once something has been manufactured it 

has to be stored somewhere, unless, it is forwarded straight to consignee. Since 

Slavmo has a warehouse located at the same site where plant is, it’s an advantage for 

efficient SC management. In such cases, manufacturing activities could be easily co-

ordinated. Still, it’s cost-effective for master production schedule to make an adjust-

ments to the production rate in a short period of time. Nowadays market situation 

forces companies to be able to cope with sudden demand fluctuations. Factors con-

tributing to this effect are availability of raw materials, workforce, etc. In order to 

have a significant share of the market and great customer service, any enterprises 

have to be ready to deliver more products to market as soon as possible.  

To implement this idea Slavmo has to introduce safety stock for products, which 

have long shelf life. It would allow to pay less attention to this market area. In addi-

tion, there would be confidence about ability to cope with surge of demand and have 

a great customer satisfaction. Surge of demand could occur easily because Slavmo 

have different channels of distribution. It has its own distribution network, federal 

retailers and it’s also possible for a small enterprise to order as low amount as a 

batch of any product commodity. 

Thus, there are 2 defined issues regarding production and warehousing activities at 

Slavmo. Firstly, everyday production is not wise according to the total daily demand. 

Secondly, if production is going to be set based on less frequent intervals of time, 

there is a need for more warehousing area and safety stock and basic running inven-

tory has to be introduced.  
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First of all, there has be to defined a schedule of how often shall production occur? 

To identify this period, demand has to be studied. According to the beverages prod-

ucts demand list, total daily demand is estimated to be 3920 for Petrozavodsk and 

8710 products for whole Karelia region or 5682 and 12627 liters of beverages, re-

spectively. Standard deviation is equal to 3-7% depending on the season. Total 

amount of product commodities is 24. Important factors we also have to consider are 

limited warehouse space and limited resources. Slavmo doesn’t use any external re-

sources like loans and investments, because profitability is not that big enough. Fur-

thermore, Slavmo doesn’t want to increase retail prices of its products since dairy 

market is quite harsh and company would lose significant market share and profit. 

Like it was mentioned previously warehouse doesn’t have any racking storage sys-

tems and space is limited due to currently set operations. At following picture, you 

could see current layout: 

 

Figure 19. Current warehouse layout 

To have an idea how much pallets we could store if layout is kept the same way there 

is a need to calculate total area reserved for beverages and divide it by the area of 

pallets. Hence, 195 m2 divided by 1,2 m2 is approximately 163 pallets. From this fig-

ure we find out that there is enough supply for 5 days. This figure is applicable if 

there is 1 storage layer of pallets as it is at the moment. This figure is already enough 

to shift manufacturing into 1 in a 5 days period, from continuous to intermittent 

manufacturing system. 

Warehouse area would be utilized as much as possible. Also, among other benefits of 

shifting production to proposed cycle are optimized workforce expenses. Even 

though pay rate in Russia is not high and equals around 150 rubles (2 euros) per hour 

for people employed in manufacturing area, it still has great affect on organization’s 
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total cost. This is due to fact that dairy industry doesn’t generate a lot of margin. 

Whole production of beverages is operated by 4 persons and production continues 

on average for 2 hours a day. This is just production time, however, set up time and 

water tests and purification require additional time. Finally, maintenance would be 

performed better. To have equipment operating 100% uptime and eliminate waste 

from manufacturing processes, proper maintenance and asset management practic-

es are to be applied. The success of the enterprise is highly dependent on the output 

of the production system in terms of quantity, quality, and safety (Al-turki, Ayar, 

Yilbas, & Sahin, 2014). Thus, introducing 1 in 5 days manufacturing there would be a 

plenty of time to perform proper maintenance. Apart from that, maintenance costs 

are expected to decrease, because all required operations with production lines 

would be scheduled beforehand. 

However, it is still possible to go further and optimize current activities and layout of 

warehouse. It’s possible to install single deep selective pallet racking system in bev-

erages area as it is shown in the picture below: 

 

Figure 20. Proposed warehouse layout 

As it could be seen there are 1 single pallet racking systems. Their location in ware-

house was chosen to efficiently use space. 

Safety stock is another great opportunity for the company to implement. As it has 

been described previously, it has been decided that there is no need to introduce 

safety stock for pasteurized dairy commodities, so it going to be introduced just for 

beverages. All products from beverages group would have safety stock. To figure out 
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safety stock average demand of each product had been considered as well as stand-

ard deviation. St. dev. has been defined by finding average from summer and winter 

season deviation and equals to 3% and 7%, respectively. Figures for each item could 

be found from safety stock calculation list. The main idea of the safety stock at is to 

introduce an “airbag”, to be sure that demand is fulfilled at service level of 90%. This 

service level would be reached if standard deviation for lead-time is equal to 1 day. 

  

Figure 21. Safety stock calculation 

Beverages have a certain lifetime and those products couldn’t be stored for years like 

spare parts. There is a point when products located in safety stock have to be re-

placed. It’s not possible to store beverages for years like spare parts. All of the bev-

erages have a shelf life of at least 6 months and from time to time safety stock 

should be renew with new drinks, meaning that products that were stored until re-

newing should be shipped away to customer to be sold. This is needed so that prod-
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ucts located in the safety stock could be easily sold before expiry date. I would sug-

gest setting a replacement point once in 30 days. Reason lying behind this decision is 

production frequency. According to the production schedule, production happens 

once in 5 days and 30 days period falls under production day. Beverages area of the 

warehouse would be empty and SS could be easily accessed by forklift and would be 

successfully replaced. However, any interval is possible to choose. Only two things 

are important to keep in mind: replacing safety stock should not occur too often or 

too rare and it must be definitely done in periods when warehouse is empty to avoid 

moving cross-docked product.  

Thus, according to the calculations of safety stock depicted in the figure 21, almost 

fits to 13 meter long 3-layer pallet rack located on the right side of the warehouse. 

The amount of pallets, which don’t fit to this rack, is 8. To place leftover pallets in 

warehouse, there are 2 possibilities: to install additional pallet rack next to middle 

warehouse aisle and to leave them next to racking system. If first option is chosen, 

then rest of 8 pallets should be stored in the upper level since they are not that often 

used. If second option is the way company is going to proceed with, then it will take 

9.6 m2 of storage area.  

To figure out whether left racking system is wise to install approximate installation 

cost of racking system has to be estimated. According to racking system installation 

company (Calculation of pallet racking system, n.d.) , 3 layer single rack of 13 meters 

with height of 3 meters would cost 48684 rubles (approximately 680 euros) with in-

stallation service. Pallet racking system requires more time to execute activity and 

since rack would be constantly loaded only for 26% (safety stock amount), rest of 22 

pallet slots would be used for items which are shipped in period of 5 days while sup-

ply last. To conclude the idea of second rack installation, it has been decided that it 

would not be beneficial at the moment for several reasons. Firstly, it’s volumes of 

safety inventory. It’s estimated to be around 11218 products or equivalent of 38 pal-

lets for 5 days period. Amount of all products almost fit to the rack located on the 

right side of warehouse. Secondly, demand according to the company internal mar-

ket research is not estimated to grow. Thus, there will be no need for production 

expansion and safety stock growth. Finally, my proposal of racking system is meant 

only for products to ensure safety stock availability. It would be nonsense to have 
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put regular daily shipment to the pallet rack, as there is still enough space to imple-

ment cheapest storage mode - cross-docking. 

Block stacking operations are not implemented at the moment since there is no 

need. Area of storing beverages is sufficient to keep proceeding with 1 layer. Fur-

thermore, with introduction of intermittent (1 in 5 days) production, there still would 

be no need to use block stacking storage method for ready-made products. However, 

nothing is everlasting. It is possible that demand of beverages would increase or 

more storage for dairy products department would be needed in the future. The op-

tion to solve this problem is block stacking. This is one of the most cost-effective and 

convenient ways to store the products in grocery industry. Still, there is important 

factor to consider while block stacking pallets. Even though, FIN pallet is durable and 

could be loaded up to 2.5 tons (codificator.ru, n.d.), product packaging material has 

to be considered. At Slavmo two types juices at packed into cardboard packaging. 

Since cardboard is not as durable as plastic there should be less layers loaded. Maxi-

mum number of layers is 2 for juices, whereas for rest beverages commodities it’s 

possible to have 3 or more layers. This figure comes from batch size multiplied by 

bathes on pallet. FIN pallet weight is estimated to be around 22-30 kg (How much 

does the pallet weigh, n.d.). In calculation average of 26 kg should be used. Pallet 

located on the first layer should withstand mass of 2500 kg, since it is the biggest 

mass pallet is meant to be loaded with. Total number of layers is calculated from 

total mass of 2500 kg weight of pallets located on a pallet and weight of pallets is 

deducted to find appropriate number of layers for cross docking. For instance, 1 pal-

let of 1,5 liters spring water would have a weight of 324 kg (6 product in a batch and 

36 bathes per pallet) 

To sum up the idea of improvement suggestions to production and warehousing de-

partment, following list of actions have to be considered and applied to improve 

general performance: 

1. Move production rate to intermittent 

2. Introduce safety stock 

3. Install racking system for SS storage 

4. Block stacking in case of demand increase 
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5.2 Distribution network 

Distribution activities of Slavmo encompass quite vast area. Republic of Karelia is the 

main target area, however Slavmo supplies some retailers with its products in Lenin-

grad oblast’, Saint-Petersburg area. However, improvement suggestions are mainly 

going to concern distributions in Petrozavodsk, since it was a question company has 

requested to find possible improvement solution for. Nevertheless, if some correla-

tions are found with regional distribution activities, improvement proposals would be 

stated as well. 

Stating point to establish efficient distribution operations is choosing most suitable 

vehicle for environment it is going to be operated within. It has to be modern and at 

the same time operating cost should be as low as possible. Vehicle owned by enter-

prise at the moment are old-fashion and not as reliable as company wishes. Break-

downs of vehicles occur more frequently as vehicle are in previous year. This is 

caused by wearing out process of engine and suspension. Last time company has 

renewed its delivery trucks was in 2007. Vehicles are already 10 years old and in next 

decade there would be a need to replace them. Since, Slavmo prefers to develop by 

means of own resources only, vehicles replacement could be gradual. For instance, 2 

vehicles in year. From this time a lot of time has passed and purchasing new vehicles 

for distributions is a great opportunity to optimize its distribution related costs. To 

research this approach, a few refrigerated delivery trucks, which are present on Rus-

sian market and fall under category of moderate price, were chosen. Comparison by 

technical characteristics of enlisted vehicles have been made:  

 

 

Figure 22. Vehicle selection characteristics 

Decision about vehicle to be chosen is to be done considering both variable and fixed 

costs. As it has been mentioned prices for petroleum have doubled for the last 8 
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years. Still, diesel expenses for Slavmo are less than regular consumer prices. Slavmo 

purchases fuel from a wholesaler. Retail prices currently balance around 40,10 rubles 

per liter (Dynamics of retail prices for diesel fuel, n.d.), where as wholesaler’s price 

equals to 36,2 rubles as of 1st March 2018. From this figures, we are able to calculate 

that wholesaler’s price is cheaper by 9,7%. Consequently, Slavmo saves significant 

amount of money.  

Fixed and variable costs of transportation were considered to obtain results of daily 

delivery operations in Petrozavodsk. Following tables of excel calculations depict the 

results of total cost and its components for 1 year of usage: 

 

Figure 23. Fixed cost for 1 year of operating vehicle 

Variable costs exclude tires and facility cost as it was mentioned previously, since 

they are estimated to be the same and won’t influence vehicle selection. 

 

Figure 24. Variable cost for 1 year (50 km of daily mileage) 

According to the calculation, currently used model GAZ 3309 is best vehicle to select 

for city deliveries. Average mileage trucks cover over the day is 50 km. Although, this 

model accounts for the worst result in fuel consumption category, it is still the best 

option, as it could fit most cargo at lowest operating price.  It’s second of the most 

cheap trucks compared to its, same class vehicles, competitors. Truck model Hyundai 

HD78 has cargo compartment lower than GAZ 3309. Hence, it is suggested to contin-

ue operations with same vehicles for Petrozavodsk area. Furthermore, GAZ 3309 is 

also the best vehicle for delivery operations for Karelia region if delivery point are 

not located. Deliveries occur less frequently (4 times a week) and delivery points are 
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located much further from warehouse. In one year there are 90 deliveries to com-

plete. Average daily mileage is not possible to calculate to simplify process of select-

ing appropriate potential vehicle for regional distributions, due to scattered major 

cities of Karelia. For instance, second city by population is located 55 km from ware-

house, whereas other major cities are at least 200 km away from manufacturing fa-

cilities. Consequently, selecting appropriate vehicle for each regional route direction 

has to be considered as a separate case. Nonetheless, it is still possible to find a point 

at which other vehicles would have advantage over GAZ 3309. To find this point trial 

and error method is used. Thus, only if vehicle’s average daily mileage equals to or 

exceed 275 km, there is a reason to consider another vehicle model. Calculations are 

suitable if enterprise wants to have same cargo compartment area as currently used 

vehicle. As it could be seen, Hyundai HD78 has lower operating cost, but area for 

cargo is also less. If demand is not high and there is enough space to fit all the prod-

ucts to cargo compartment of Hyundai HD78, then it is a great option. In this case, 

company could save around 7% and it fits in cargo compartment, then JAC N120 is 

definitely the model to choose. In the picture below, total operating cost at mileage 

of 275 km/day are about the same as for JAC N120. For more distant routes (exceed-

ing 275km), JAC N120 has an advantage over currently used model. Fixed costs are 

the same as in figure 23. 

 

Figure 25. Variable cost for a year (275 km of daily mileage) 

Vehicle selection process has to include fixed and variable cost to have a clear picture 

of vehicle’s operation cost. As it is proven even if the fuel consumption is highest 

among competitor vehicles it’s totally fine, as enterprise could save significant 

amount of money on original purchasing price. Savings are also achieved though out 

lifetime of vehicle. 

At the moment, vehicles are loaded with 6 pallets as it is shown in figure 16.  Even if 

enterprise would load more pallets onto each truck there would be no time for driver 
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to deliver and unload them. In addition, 6 pallets per vehicle is the optimal solution 

because unloading process occurs manually and there is a space needed for a driver 

in cargo compartment to be able to unload.  Driver works 7 hours a day and there is 

a need to reserve 35 minutes to serve each point. Thus, it’s calculated that during 

working day one delivery vehicle could distribute required amount of products only 

to 12 points. Totally, there are 153 points to be served daily. Thus, 13 delivery vehi-

cles are needed to fulfill daily demand, if deliveries occur in one shift as it happens 

right now.  

 

Figure 26. Vehicle demand to serve city area 

According to the map of retailer’s locations depicted in figure 15, they are scattered 

all around the city and average number of retailers for each city area is equal to 17.  

Table 3. Amount retailers in each city area and retailer with most number of loca-
tions 

City area Amount of retailers Biggest retailer and its share 

Drevlyanka 17 Magnit (7) - 41% 

Perevalka 14 Magnit (5) – 36% 

Pervomaiskii 10 
Magnit,Pyaterockka, 7YA (2 

points for each) 

Oktyabrskii 20 Magnit (5) – 25% 

Center 18 
Magnit and 7YA (4 each) – 

22% 

Sulazhgora 12 Magnit (4) – 33% 

Golikovka 24 Magnit (7) – 29% 

Kukkovka 21 Magnit (7) – 33% 

Kluchevaya 17 Magnit (7) – 41% 
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Currently, deliveries occur mostly by the retailers. For instance, one vehicle is distrib-

uting products for Magnit retailer only. This is done in such way due to tight schedul-

ing of arriving products for federal retailer chains, which include Magnit, Pyatero-

chka, Dixi, 7YA. 

Table 4. Amount of retailers by retail chains 

Retailer Amount of stores in city 

Magnit 49 

Dixi 13 

7YA 17 

Pyaterochka 24 

Borodinskii 24 

Lenta 2 

Lotos 9 

Onego 2 

 

So, lets consider one city area as an example of delivery process. Altogether, there 

are from 5 to 8 different retailers represented at each city area. Thus, at least 5 dif-

ferent vehicles have to visit each area every day. Fuel consumption in this case is 

increased.  

 

Figure 27. Current distribution for Magnit retailer 
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This route covers 12 retail point of Magnit retail chain. Total distance covered 

throughout this route is 30 km. Only 2 out 9 city areas are served where Magnit is 

present.  

Improvement proposal is to shift distribution from retailer based criteria to city areas 

distribution. This means that one vehicle will deliver products to as many points as 

possible within one city area. This approach could bring a lot of benefit for distribu-

tion department. First of all there areas like Sulazhgora and Golikovka, which have 12 

and 24 retailer points, respectively. Sulazhgora district is the most distant area from 

warehouse location and one vehicle would be enough to serve this area. Golikovka 

area has 24 point to be served which falls under distribution capacity of 2 trucks. 

Total amount of stores to be visited for Center, Pervomaiskii and Oktyabrskii areas 

are 48. So, those areas could be combined in one region and 4 trucks would be occu-

pied to carry out distribution in this district. For the rest city areas distribution should 

occur in the following way: truck should encompass as many point as possible in one 

city area. If the city area has more retail points than one delivery vehicle is able to 

serve, then another vehicle is to deliver products to the point that haven’t been sup-

plied this products by previous truck and so on. Here are the examples of distribution 

pattern: 

 

Figure 28. Route for Kluchevaya district 
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In the figure 28, route for Kluchevaya area is depicted 12 out of 17 retail points 

would be served. Mileage for this route is 17 km. Rest 5 point would be encom-

passed by another route. This route will include 5 leftover points in Kluchevaya area 

and then vehicle will head to Kukkova area, where 7 closely connected different re-

tailers would be served.  

 

Figure 29. Kluchevaya-Kuukova route 

 

Figure 30. Kukkovka route 

Kukkovka is quite a big area to serve. There are 21 stores located in this district. First 

vehicle visiting this area serves 7 retailers (figure 29). Second vehicle would cruise 

around Kukkovka district only (figure 30). However, there are still two points are left 

to be served in Kukkovka. Two points are visited by another vehicle, which main tar-

get area is Drevlyanka. This route is depicted in figure 31 

 

Figure 31. Kukkovka-Drevlyanka route 
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This pattern of deliveries should be followed for following areas: Kluchevaya, Kuk-

kovka, Drevlyanka, Perevalka. For the rest 5 areas deliveries should occur as it has 

been described above, since number of locations in those areas is the exact amount 

that 7 trucks could deliver. 

To operate efficiently and serve points as fast as possible, there is possibility to im-

plement new distribution working pattern. First of all, there is a need to mention that 

those changes would require acquisition of additional equipment: and roll cage con-

tainers. Although equipment might be cost effective for a company now, cost break-

down for new equipment would be precisely described further.  At the moment, pal-

let-based system is implemented and this system has a lot of drawbacks (K.Hartwall, 

2016): 

1. High employee rotation 

2. Tiring for operator (driver) 

3. Highly manual operations 

4. A lot of time spent for unloading at retail points 

5. Maximum of 12 stores per route  

Rolla cage container system provides following benefits:  

1. Minimized unloading time  

2. Amount of stores visited per route is 2,5 times more 

3. Cost savings and waste elimination on shrink wrap 

4. More products transported meaning less workforce is needed to fulfill de-

mand 

5. Advantages for the stores (faster unloading, more time to serve customers)  

All of the mentioned advantages could bring benefit to a company in a long run. Be-

sides use of roll cage container is quite attractive since all of retailer point have un-

loading bay available. Calculation of shifting distribution from pallet system to roll 

cage container is demonstrated in the following picture: 
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Figure 32. Estimation cost for roll cage containers implementation 

Vehicle’s cargo compartment space will be utilized as much as possible and service 

time would be decreased. Thus, instead of 12 retail points visited per day this figure 

could reach as much as 30.  

 

Figure 33. Vehicle loading pattern (roll cage containers) 
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6 Conclusions 

Any logistics company has to outline and deeply research innovations, before imple-

menting them in to supply chain environment. All of the decisions should be based 

on calculation and bring benefit to company in a long run. 

The objective of presented case study was to identify weak links in supply chain 

management of Slavmo and to find possible optimization solutions. Theoretical 

background and current operating environment were studied to understand process 

of both supply chain in general and company’s activities. As methodology, both quali-

tative and quantitative methods were used with major emphasis on quantitative re-

search. Information was gathered through personal company visit, scientific litera-

ture review and online browsing of information. During thesis project areas of im-

provement were identified and improvement have, as a result, following improve-

ment suggestions were proposed: 

1. Beverages storage area utilization  

2. Beverage segment production rate change 

3. Distribution activities optimization 

Improvement suggestions encompass different areas of company’s supply chain: 

production, warehousing and distribution. Production and storage are connected in 

general and in this case study this phenomenon is well illustrated. Partial improve-

ments would be nonsense. First and second optimization options are connected to 

each other and have to be implemented together only. Distribution routes proposed 

are meant to maximize fuel economy, however, further cooperation with retailers is 

required to work delivery schedule through. It should be done in order to find spot in 

a way, so delivery vehicle would not idle at retailers points awaiting to be unloaded. 

Distribution vehicle selection calculation has confirmed that vehicles that are operat-

ed now are perfect for city delivery and there is no need to select another competi-

tor vehicle. Thus, it’s quite important to use quantitative research and estimate pos-

sible hidden costs and potential savings prior to investment.  

Furthermore, hidden costs also have to be defined and could be an issue. It might be 

not that easy to figure them out. To make a right decision concerning potential im-
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provement, it has to be considered from different perspectives. For instance, in pre-

sented thesis this issue is related to safety stock and basic running inventory. Com-

pany would gain benefit by moving production rate to intermittent, however, in-

creased inventory always brings inventory carrying cost. In addition, it would be diffi-

cult to control inventory according to FIFO strategy since there would be lots of 

products, whereas it’s not complicated to apply FIFO strategy when inventory is for 

one day only. Another example of hidden cost from proposed potential solution is 

roll cage container. Introduction of roll cage containers in distribution activities 

brings numerous advantages, still to achieve most benefit amount of roll cage con-

tainers should be double of amount needed for transportation of products. Most 

time savings would be achieved only if containers are left at retailer’s point and 

picked up following day. Thus, swap principle should be applied – container with 

products is left at the store, whereas empty container is taken back to warehouse. 

All of the results of improvement suggestions are of recommendation nature. It is up 

to company whether to implement offered solutions or keep current operating envi-

ronment, since some of improvements require decent amount of investments which 

might be an economic burden for enterprise at the moment. However, improvement 

suggestions, which do not involve financial investment, are highly recommended to 

introduce since enterprise is going to benefit in a long run perspective and will pro-

vide better customer service. Among such suggestions are distribution pattern for 

Petrozavodsk and beverage production frequency adjustment. All of the improve-

ment results were supported with cost calculations, to prove that suggestions are 

worth considering and possible costs company has to imply were estimated. This 

thesis could have significance for a small to medium size food manufacturers with 

100% private logistics.  
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