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The introduction of a new project within Wärtsilä company led to the reorganization of 

the processes of most subsidiaries around the world. The reorganization of processes has 

affected the supply chain cycle. Some subsidiaries that have the most difficult working 

conditions due to different customs laws have shown deterioration in results according to 

internal key performance indicators. 

The study analyzes current tax laws and customs codes to determine working conditions 

with a focus on European and Russian markets. The literature uses the theory of supply 

chain management, as well as process optimization. 

As a result of the study, models of organizational processes are constructed. The analysis 

of the collected data was carried out, based on which bottlenecks in the work of the 

Russian subsidiary were found and recommendations for optimizing processes were 

given. 
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1 INTRODUCTION 

In today's highly developed world, many factors may limit or slow down a business. Starting 

from how culture developed in the country and ending with state legislative support.  Most 

companies, trying to enter the international market, do not cope with the stream of 

difficulties and restrictions imposed on them by other laws, business conditions or cultures. 

To overcome such barriers, companies are forced to reorganize their business processes. 

One of the factors influencing the success of a company is a clear tuning of business 

processes. However, due to differences in business environments, there is a need to change 

them. 

Wärtsilä is one of the companies that faced with described problems. Wärtsilä is a global 

leader in complete lifecycle power solutions for the marine and energy markets. It is a huge 

company with more than 18,000 employees on board. Over the years, the company has 

expanded its activities and provides services to customers around the world. The company 

has offices in more than 200 locations in 80 countries. 

This paper discusses the characteristics of the market for spare parts for company products. 

Over the years, Wärtsilä has been setting up business processes to increase sales and service 

level. Today, Wärtsilä has a great level of business process organization, but the subsidiary’s 

offices in some countries still cannot catch up with required key performance indicators set 

up by the company. Subsidiary in Russia is one of them. Due to the specifics of the Russian 

market, the company decided to reorganize its business processes. 

The purpose of this study is to describe and analyze existing parts coordination management 

processes in terms of the Russian subsidiary. The study discusses various options for 

working in the European and Russian markets for the supply of spare parts. After analyzing 

the conditions, the processes of the Russian subsidiary work in the field of spare parts are 

built. Processes are tested to identify bottlenecks using statistical methods and survey. Then, 

the obtained results are analyzed and recommendations for process optimization are offered. 

 

1.1 Background 

The main units of the company are providing service to end customers, as well as supplying 

spare parts. The Wärtsilä Global Logistics Services manages the entire logistics chain of 
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Wärtsilä Spare Parts, going from order intake to customer delivery. And plays a crucial role 

in enabling sales by maximizing availability and on-time delivery. 

 

The WGLS is responsible for the supply of spare parts and includes the following units: 

 Parts Coordination Management; 

 Sourcing and Supply Management; 

 Materials management; 

 Process improvement; 

 Warehousing and distribution. 

The WGLS is a global business unit within Wärtsilä Services. Legally the WGLS is a global 

operating company owned by Wärtsilä Switzerland AG (WCH). A Central Distribution 

Center is the heart of the WGLS unit and operates a central warehouse, which is in the 

Netherlands. Today, Wärtsilä company operates in more than 80 countries around the world 

in the form of network companies. Network companies have one way of working in parts 

coordination process for all company products. It allows to make internal processes 

transparent and improve the service towards the customers in time and quality. 

In recent years, the company has been introducing a new way of working that affects WGLS. 

The program is called the End-to-End (E2E) project. The Parts End-to-End (E2E) Program 

brought together the Parts Coordination activities in Services Units in Wärtsilä Global 

Logistics Services (WGLS) under one global organization. The aim was to diminish internal 

handovers and to enhance the quality and response time when processing parts quotations, 

orders, deliveries, and claims. These new Parts Coordination Management (PCM) Teams 

serve both external and internal customers in Marine and Energy Businesses in their spare 

part related requests for all Wärtsilä products. 

The changes caused by the introduction of the E2E project affected Russian Network 

Company “Wärtsilä Vostok”. It led to the organizational restructuring of the parts 

coordination management department, which in turn caused a deterioration in the basic 

performance indicators of the network company. 

I was tasked to analyze the processes of the company and offer my ideas for optimizing the 

current processes of the “Wärtsilä Vostok” company. Being an employee of the company 
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and part of the Parts Coordination Management department since August 2019, this turned 

out to be a good opportunity to conduct the following study. 

 

1.2 Objectives and scope 

The purpose of this study is to identify bottlenecks in the work processes of the spare parts 

department of the Russian subsidiary “Wärtsilä Vostok”. The main object of research is the 

internal organizational processes for the supply of spare parts. The main source of 

information is the current performance of the department, the performance of European 

departments, and the literature on supply chain management and processes optimization. 

Great importance is attached to the legislation, both within the state, and export and import 

legislation. 

The main research questions are: 

1) What is the current situation on the Parts Coordination Management way of working 

in Russia?  

2) Which processes are bottlenecks in the current way of working? 

3) How can Wärtsilä resolve the existing bottlenecks? 

To answer research questions, an analysis is made of the features of work in the market-

oriented to Russia. However, great importance is also given to working with European 

legislation, especially in matters of export. Based on the considered features of the work, as 

well as based on the analysis of the way of work, models are constructed that describe all 

organizational processes from the perspective of the Russian subsidiary. The workflow 

modeling is used to build the models, which is helpful in definitions, automation, and 

analysis of business processes. Based on the constructed models of processes, an analysis of 

the models is carried out to identify bottlenecks that lead to delays in performance or 

degradation of performance indicators. The analysis is carried out by measuring key 

performance indicators of processes, such as time, speed and complexity. To confirm or 

refute the results obtained as a result of the analysis, a survey is conducted for the company 

employees who take part in these processes. Based on the results, ways to optimize the 

bottleneck processes are given. 

It should also be emphasized that this study is carried out internally and some information 

cannot be disclosed due to confidentiality issues. The published version does not disclose 

confidential information. 
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1.3 Methodology 

To study the processes, the scenarios of the company work around the world are considered. 

The main focus is on working conditions in European and Russian realities. The latest codes 

and laws in the field of taxation and customs within the European Union, outside the 

European Union, and import into the Russian Federation are analyzed. A review of the 

literature focuses on the basic theory of supply chains, which leads to the need for analysis 

of cycles consisting of separate processes in the chain. It also discusses the main ways to 

optimize supply chains and ways to optimize processes. 

Existing models for building processes, as well as their purpose, are considered to select the 

most optimal model for building processes. 

Data is collected in participant observation mode. The researcher is in the studied working 

environment and is an active participant in the processes under consideration. Methods for 

measuring the cycle of processes in supply chains are used to analyze the collected data. 

A survey of the PCM department employees is also conducted, where data are also collected 

regarding the analyzed processes. 

 

1.4 Structure 

This study is organized in sequential order and includes 7 main chapters. Chapter 2 describes 

how the supply of spare parts in company Wärtsilä is being organized today. The main 

possibilities and limitations associated with the tax codes of the European Union and the 

Russian Federation are examined. It also considers the possibilities and limitations 

associated with customs codes and the rules of the European Union and the Eurasian 

Customs Union. The literature review is conducted in the third chapter. In the fourth chapter, 

models of organizational processes for the supply of spare parts are built, mainly from the 

perspective of the Parts Coordination Management department of the Russian Network 

Company. The fifth chapter presents the data collected as a result of the study and describes 

an analysis of the collected data. The sixth chapter describes the final results of the study 

and provides recommendations for optimizing processes that are considered as bottlenecks 

based on the results of this work. 
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2 SPARE PARTS SUPPLY ORGANIZATION 

To analyse the processes associated with the supply of spare parts within the Russian 

subsidiary of the company, it is necessary to review the existing capabilities and limitations 

of the company. Such opportunities and restrictions are regulated by authorities, both in the 

field of taxation and in the field of regulation of foreign economic activity, namely, export 

and import. 

The current way of working is discussed in this section, models and scenarios of work are 

described. TAX and customs issues are described. 

 

2.1 Parts sales scenarios 

Wärtsilä is a company that operates in more than 80 countries around the world. For such a 

complex organization of activities, there are different options for representing the 

organization in each country. Wärtsilä carries out its activities by creating an independent 

organization in different countries. The work is regulated by contracts, which sets out all the 

privileges and procedures. This type of building a global network solves many problems that 

a foreign company may have in each specific country and allows local customers to be more 

loyal to the company. Such companies are called Network Companies (NC) and are fully 

tracked by the main company - the owner.  

However, the creation of network companies requires a special approach to the organization 

of business processes, as well as the organization of the supply of spare parts for sale in each 

country. Options for working with network companies in the field of spare parts supplies are 

called parts sales scenarios and can have significant differences. Scenarios may differ 

depending on the legislation of each country, as well as on the benefits that the company 

ultimately receives by implementing each scenario. This section discusses different 

scenarios for the sale of spare parts using network companies. 

Scenarios for sale spare parts are the main component of organizing spare parts business 

processes that include sales, supply and legal issues. Scenarios describe: 

1. The contractual set-up for spare part sales: 

 the contractual counterparts for end customer; 

 other Wärtsilä’s legal entities that could be involved to make the external sales. 

2. The collaboration of all parties that affect contractual obligations: 
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 steps to be taken to fulfil Wärtsilä’s contractual obligations; 

 flow of goods, information, and money. 

3. The intra-group invoicing and payment of services provided by internal parties: 

 legal entities that are invoiced for internal services provided; 

 commissions to be paid internally. 

4. The invoicing and payment of services provided to the end customer: 

 the way the end customer being invoiced for the service provided; 

 responsible entities for debt collection. 

 

2.1.1 Organizations and legal entities 

To describe the sales scenarios of spare parts, it is necessary to deal with all participants in 

this process. This subsection describes the main business units involved in the sale of spare 

parts. 

1. Customer: legal entity and purchasing department of the external customer. 

2. Network Company (NC): Wärtsilä’s legal entities in 80+ countries, with a focus on 

sales activities including sales account management. 

3. Wärtsilä Global Logistics Services (WGLS): organization responsible for spare parts 

logistics within Wärtsilä which is owning the spare parts in the scope of WGLS. 

Organization-wise the WGLS belongs to Services division, Delivery Management 

function. The WGLS is a unit of the Legal Entity Wärtsilä Switzerland Ltd.  

The WGLS includes different business units that are responsible for different business areas 

in terms of supply management. The entities are the following: 

 Parts Coordination Management center (PCM center): 

Sub-organization within WGLS responsible for the handling of spare part quotations, 

sales orders, deliveries, and claims. PCM is the direct reporting line to WGLS 

organization. PCM Center may legally belong to the Wärtsilä’s legal entity in which 

it is located. For example, the PCM center in Russia legally belongs to the Wärtsilä’s 

Russian subsidiary. 

 Central Distribution Center (CDC) / Spare Part Center (SPC): 

The main WGLS warehouse for spare parts is CDC Kampen, located in the 

Netherlands.  

 Distribution and Invoicing (DI): 
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Sub-organization within WGLS Parts Delivery responsible for creation and sending 

of delivery documents and invoices and the booking outbound transportation. 

 WGLS Legal Entity. 

The interactions between each unit are mainly carried out using certain transactions in the 

SAP. SAP is one of the key tools that Wärtsilä uses to carry out the operations necessary to 

supply spare parts, including all supporting documents, requests, and orders. For the 

information to remain confidential, this work does not describe existing transactions in SAP, 

as well as their capabilities and features. 

 

2.1.2 Intercompany billing model 

This scenario describes the work of supplying spare parts when the PCM center is located 

directly in the country corresponding to the location of the warehouse. Initial interaction with 

the customer is carried out by NC. At this stage, the customer and NC can conclude a 

contract, agree to participate in a new project or discuss working conditions related to the 

conditions and capabilities of the country in which NC and customer operate. However, the 

next stage is the interaction between the customer and the PCM center, where the request for 

quotation (RFQ) is sent by a customer, PCM prepares an offer and places the order for spare 

parts. Based on an internal transaction in the SAP, PCM center places an order which is 

being received by CDC. The distribution center carries out packaging, as well as interacts 

with the logistics company to send the goods to their destination. After the order is formed, 

DI issues an intragroup invoice between the WGLS and NC. The key feature is that DI 

invoices the end customer on behalf of NC. And the customer, based on received invoice, 

makes a payment to the account of NC. The model is presented in detail in Figure 2.1. 
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Figure 2. 1. Intercompany billing model 

 

The distinctive feature of this scenario is the creation of an order using one transaction in 

SAP, commission payment through the automated intercompany process, direct delivery of 

parts to end customers. PCM center creates quotations and sales orders. Spare parts are 

delivered from WGLS warehouse directly to the end customer, and DI invoices the end 

customer in the name of NC. An important point is also that external customer accounts 

receivable and debt collection from NС. 

 

2.1.3 Transfer order scenario 

This scenario describes the work on the supply of spare parts when the customer contacts 

WGLS directly. In this case, NC acts as a sales agent and receives a commission in the 

agreed amount. Considering the sequence of work in this scenario, NC conducts commercial 

negotiations with customers to establish working conditions, as well as to identify customer 

needs. Account manager in this case legally and territorially belongs to NC. This allows 

finding contact with customers in the language of the country in which NC operates. The 

customer sends RFQ directly to WGLS. PCM center makes a quotation and places the order. 

As in scenario ICB, the CD center receives the order automatically through a transaction in 

the SAP. CD center packs the spare parts and sends them to the final customer with the 

logistics company. The contract, in this case, is between the end customer and the WGLS, 

where NC takes part only in negotiations. The invoice is issued by WGLS legal entity 

directly to the end customer, and accordingly, the end customer pays directly to the WGLS. 
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In this case, NC receives its commission on a monthly basis in accordance with the contract 

between WGLS and NC. The scenario is presented in detail in Figure 2.2. 

 

Figure 2. 2. Transfer order scenario  

 

Distinctive features of this scenario are the customer’s direct interaction with WGLS. Spare 

parts are delivered from the WGLS warehouse directly to the end customer and DI invoices 

the end customer. External customer receivables with WGLS, debt collection with NC. 

 

2.1.4 Network company docking scenario 

This scenario describes a way of working for the supply of spare parts, in which NC acts as 

an intermediary. In this case, NC has its own warehouse and orders spare parts from WGLS. 

The customer interacts only with NC and receives spare parts from NC. To implement this 

scenario, NC needs to have its own warehouse, which can lead to an increase in the cost of 

storing spare parts. Russian legislation requires to specify a supplier, who, in this case, is 

only NC with its own warehouse. The problem with increased warehouse costs is discussed 

in more detail at the end of this chapter. Considering the sequence of work in this scenario, 

an account manager interacts with the customer and sets the working conditions. Quotation 

requests come from the customer to PCM center. In this scenario, PCM center is territorially 

and legally belongs to NC. PCM center makes a quotation and places an order, however, in 

this case, due to the availability of NC’s warehouse, two orders are necessary for supplying 

spare parts, that is, two different transactions in SAP. The need to place two orders is 
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described by the fact that NC needs to order spare parts from WGLS and to bring them to its 

warehouse. Another order is a customer order to local NC. The order between NC and 

WGLS automatically arrives to the CD center. CD center packs and sends the spare parts by 

the logistics company to the country where NC operates and to the address of NC. NC 

receives the goods, performs customs clearance and sends the goods to the final customer 

by the local logistics company. WGLS legal entity makes an intra-group invoice to NC with 

the agreed discount. NC invoices the end customer and accordingly customer pays to NC. 

The scenario is presented in detail in Figure 2.3. 

 

Figure 2. 3. Network company docking scenario  

 

NC docking scenario is one of the most difficult scenarios of work. NC Docking scenario is 

used if the ICB and Transfer Order scenarios are not applied. Distinctive features of this 

scenario are the need to create two orders. Spare parts are delivered to the NC address. 

Basically, this approach requires additional costs for logistics operations and a warehouse.  

NC invoices end customers. WGLS invoices NC. Customers settle invoices with NC. NC 

settles invoice with WGLS. External customer receivables and debt collection with NC. 

Commission included as a rebate in internal invoices between WGLS and NC. 

 

2.1.5 Conclusion  

Having examined the various scenarios for the supply of spare parts with subsidiaries in 

other countries, the key differences are caused by local laws and ways of working in each 

country. For example, the subsidiary in Russia works according to scenario NC docking. 
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The company is doing its best to optimize the process of supplying spare parts to countries 

such as Russia. This study aims to help Wärtsilä find new ways to organize processes to 

optimize performance. 

It is also worth mentioning that the company uses several more scenarios of working with 

subsidiaries in foreign countries, however, they are intended for service or internal company 

orders, thus are not considered in this research. 

 

2.2 VAT legislation options 

Today, almost every state in the world taxes the activities of its citizens, as well as the 

activities of the business. In this case, the business is trying to shift taxes to the end consumer. 

However, it gets harder when a business operates around the world. In the Wärtsilä case, as 

described in the previous chapter, the company owns subsidiaries (NCs) in more than 80 

countries. Invoicing is rarely done directly to the end consumer, but mainly to the subsidiary. 

This leads to a high probability of making a mistake in creating an invoice. There are cases 

when WGLS invoices NC and this delivery is taxed, and NC invoices the final customer 

without taxes. This section describes the existing options for the company, with a bias to 

European and Russian legislation. 

 

2.2.1 VAT definition 

According to Taxation and Customs Union set by European Union authorities, VAT (Value 

Added Tax) is a general tax that applies, in principle, to all commercial activities involving 

the production and distribution of goods and the provision of services. VAT is a consumption 

tax that applies to all supplies of goods and services. There are different exceptions that are 

strictly provided by law and monitored by tax authorities. Failure to meet the requirements 

of exceptions can lead to a payment of omitted VAT, penalties and interest and the revoking 

of Wartsila’s AEO (Authorized Economic Operator) status in the Netherlands. WGLS is 

AEO-certified in the Netherlands. This means that the deliveries out of the EU have a 

preferential lane. It also implies that the company has to ensure full compliance with customs 

and VAT laws. 
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The WGLS and most of Wärtsilä Network Companies are VAT-registered in the 

Netherlands. The registration allows compliance with VAT rules and to recover the input 

VAT eventually charged by WGLS. 

The main reason that tax calculation begins with the WGLS is the territorial location of the 

main warehouse in the Netherlands. The next sections describes the main VAT exceptions, 

which can be divided into three categories: deliveries within the European Union, exports 

from the European Union, and delivery on board of qualifying vessels. 

 

2.2.2. Deliveries within the European Union 

Deliveries within the European Union to a customer, who is VAT registered in the 

destination country which is part of the European Union are described in this section. 

It is important to consider the countries that are part of the European Union. According to 

the European Union authority, the European Union includes 28 States. It should also be 

emphasized that there are states that are part of the European Free Trade Association 

(EFTA), the interaction with which is described in this chapter. Figure 2.4. shows the map 

of the European Union. Blue depicts the European Union member states, orange EFTA 

states, yellow states candidates, and green Switzerland. 
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Figure 2. 4. Europe map (Emergo, 2019) 

 

The main marine customers of Wärtsilä company are ship owners, shipyards, and traders. 

This study examines the work of the Russian subsidiary in terms of processes within. This 

means that the customers are mainly residents of the Russian Federation. However, it does 

not mean that the supply of spare parts is carried out only within the Russian Federation. 

Many customers have contracts with agents located around the world. Customers' ships can 

also be anywhere in the world. This explains the importance of considering supplies 

according to the laws of the European Union. 

It is also worth mentioning that the supply chain is viewed from the warehouse that is in the 

Netherlands. Thus, the production of spare parts, as well as their delivery to the warehouse 

are not considered in this study. 
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To clearly describe the application of taxes to the supply of spare parts within the European 

Union, the schemes were built. Figure 2.5 shows an example of the supply of spare parts 

from a warehouse in the Netherlands to a country within the European Union. 

 

Figure 2. 5. Supply within the European Union  

 

In this example, spare parts are delivered from a warehouse in the Netherlands to any country 

within the European Union. In this case, the final invoice is issued by the Network Company 

to the customer. Goods are physically delivered from one EU member state to another EU 

member state. The customer should have a valid VAT number in the destination country 

which has to be quoted on the invoice. 

Considering the sales scenarios of the spare parts used by Wärtsilä (see section 2.1), the fact 

remains that in this process two sales take place - one between the WGLS in the Netherlands 

and NC in the destination country, the second between NC and the final customer. In this 

case, only one of such supplies is tax-deductible. Thus, in most cases tax exception applies 

to the intra-group sale. 
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2.2.3 Delivery outside of the European Union. 

Export is considered as the delivery of products outside the European Union. For almost all 

such shipments, the same rules apply. However, some states have specific features that are 

discussed in section 2.3. Usually, the Network Company is in the country where the spare 

parts are supplied. Therefore, the end customer is mostly a resident in the country of 

destination. Almost every state sets its value-added taxes on transactions within the state. 

Accordingly, in a scenario where two sales are used, the export is one in which spare parts 

physically cross the border of the European Union. Under state law, in which NC sells spare 

parts to the end customer, the value-added tax is paid by the final customer. However, for 

the proper execution of export deliveries, certain documents are required, and certain rules 

apply, which are discussed in section 2.3. Figure 2.6 shows an example of delivery outside 

the European Union. 

 

Figure 2. 6. Export delivery outside of the European Union  

 

Key features of export are that customs documentation that confirms the delivery of spare 

parts are required, transportation and export documents are needed to prove the export to the 

tax authorities. The WGLS opens an export declaration for customs which is closed once the 

spare parts leave the European Union territory. The WGLS also in charge of delivery from 
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the warehouse to the destination on behalf of NC. Usually, spare parts are delivered by 

external logistic company. 

In the case of exports from the European Union, the opposite way is also possible. The 

customer may have a warehouse in the European Union or in the Netherlands. In this case, 

an intra-group sale is subject to local value-added tax. The WGLS opens a customs 

declaration for spare parts, and the customer needs to confirm export from the European 

Union within 150 days, that is, close the export declaration (VIII UCC "Guidance document 

for MSs and Trade", 2019). Figure 2.7 shows an example of the described delivery. 

 

Figure 2. 7. Delivery outside the EU by customer 

 

In the presented example, the intra-group invoice between the WGLS and NC (located in the 

Netherlands) is subject to local value-added tax in the Netherlands, which is 21% 

(Government.nl, 2019). An invoice between NC and the end customer is not subject to value-

added tax because of export. 

 

2.2.4 Ship supply 

The third case of the supply of spare parts that is not subject to value-added tax is the delivery 

of goods on board of a qualifying vessel. An important condition is that the customer must 

be a shipowner or operator of the vessel. 

The first condition is that the customer should be a shipowner or operator. Shipowner is the 

legal title of ownership of the vessel that appears on the ship’s registration documents 
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(ANNEX 1 GLOSSARY OF KEY SHIPPING TERMS, 2007). The ship operator is the legal 

person who makes decisions about the daily operations and employment of the ship and 

crew. Meeting the above conditions, the delivery from the European Union is not subject to 

VAT. However, some exceptions should be considered. VAT exception when delivery is 

going onboard of qualifying vessels does not apply for ship management companies and 

Wärtsilä’s companies. Ship manager is a company responsible for the operation and 

administration of vessels including crewing, technical operations and maintenance (ANNEX 

1 GLOSSARY OF KEY SHIPPING TERMS, 2007). Thus, only direct sales to the vessel 

owner or operator are applicable for 0% of VAT. Figure 2.8 shows an example of the supply 

of spare parts on board of a qualifying vessel. For this example, NC located in the 

Netherlands is used. 

 

Figure 2. 8. Delivery on board of a qualifying vessel 

 

In this example, two sales take place, one between the WGLS and NC, another between NC 

and the end customer. A sale between the WGLS and NC is subject to Dutch local VAT of 

21%, and a sale between NC and the end customer is not taxed if the delivery meets the 

requirements. However, there are restrictions that apply to vessels for which delivery may 

be tax-free. 

The VAT 0% applies for supplies of goods for: 

 the fueling and provisioning of vessels used for navigation on the high seas and 

carrying passengers for reward; 

 commercial industrial or fishing activities; 

 rescue or assistance at sea. 

High seas - means 12 nautical miles beyond the territorial water border (Young, 2017). 
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There are also types of vessels for which tax exemption does not apply. For example – 

vessels used for sports activities and inland vessels. 

The second condition is that a vessel should be qualified, for which most countries have their 

restrictions and rules. A table for ship conditions for European countries is presented in 

Appendix 1. 

Usually, the shipowner's company, as well as the ship itself, can be checked in a public 

database called EQUASIS. 

Figure 2.9 shows the case with delivery on board of a qualified vessel within the European 

Union. This condition allows Wärtsilä to use two tax exemptions. A sale between WGLS 

and NC occurs as a sale within the European Union and is not taxed, and a sale between NC 

and the end customer occurs as the supply of spare parts on board of a qualified vessel 

meaning that the delivery is not subject to VAT. It is also worth emphasizing that physically 

spare parts are delivered directly from the WGLS to the end customer on behalf of NC. 

 

Figure 2. 9. Delivery on board of a qualifying vessel within the EU  

 

It should also be noted that an invoice cannot be issued to the owner or operator of the vessel 

using the VAT number of the ship management company and vice versa. 

Some customers use warehouses in the European Union as a consolidation point. 

Consolidation point – the location where disparate consignments are collected to be shipped 

together to their destination (MBA Skool-Study.Learn.Share., 2019). The destination point 

for such deliveries may be countries outside the European Union, however, a tax exemption 

may apply to these deliveries if the following requirements are confirmed: 
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 The customer is a shipowner or ship operator or a ship management company acting 

on behalf of a shipowner (operator); 

 The delivery is for qualifying vessel; 

 The goods are delivered to a consolidation point located in the European Union. 

However, in this case, the WGLS does not open an export declaration. The customer is 

responsible for all customs formalities. For non-EU customers, it is also required to be 

represented for customs by an agent that is legally located in the European Union. Figure 

2.10 shows an example of the delivery of spare parts to a consolidation point located in the 

Netherlands. In this case, two sales are carried out, between the WGLS and NC and between 

NC and the end customer. The first sale is subject to the local tax of 21%, the second sale is 

not taxed if the delivery and the customer meet the requirements. 

 

Figure 2. 10. Delivery to a consolidation point located within the EU  

 

As described in section 2.1, Russian NС works according to the network docking scenario. 

This means that when spare parts are delivered, 2 sales take place - one between the WGLS 

and NC and the second between NC and the end customer. Figure 2.11 shows the scheme 

for the supply of spare parts to the territory of the Russian Federation. Spare parts are 

delivered to the address of NC, which is regarded as export from the European Union. Then, 

NC supplies spare parts to the final customer within the territory of the Russian Federation, 

however, this supply is subject to a local tax of 20%. 
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Figure 2. 11. Delivery to the Russian Federation 

 

Summarizing this section, the conditions for the supply of spare parts can vary greatly 

depending on the residence of the customers, who the customers are, and on the types of 

ships. Deliveries to Russia fall into the export category, however, due to the difficult 

conditions of customs clearance, they require special preparation and delivery. The 

conditions required for goods brought into the Russian Federation is discussed in section 

2.4. 

 

2.3 The European Union-oriented customs options 

In addition to tax legislation, the supply of spare parts is also regulated by customs rules. 

This chapter discusses the basic rules of customs clearance for deliveries, both within the 

European Union and beyond the EU territory. 

 

2.3.1 Customs and trade compliance 

Customs and trade compliance is a process, by which companies that ship goods 

internationally, strategize and ensure to comply with all legislation, regulatory and other 

requirements related to the importation and exportation of commercial shipments. 

Customs codex is the rules and regulations of importing and exporting goods. It generally 

includes world customs regulations, the EU and all member states national legislation 

(includes: import, export, transit procedures, commodity code classification, country of 

origin and trade preferences rules, customs valuation and duties rules). 
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Trade Compliance is the control and restrictions of exporting strategic goods or technology 

(dual-use or military goods and services). Doing business with various partners (individual, 

company, country organizations, authorities), in practice for this element the wordings 

import controls or export controls are most commonly used (Flash Global, 2016). 

 

2.3.2 Customs regulators 

Today, there are several world-class organizations that regulate export and import relations 

between countries, establish rules and restrictions. However, it is worth emphasizing that 

each country has an internal unit that regulates the import and export of goods. The 

organizations that regulate export-import relations are presented below in order from global 

regulation to local regulation. 

The main regulators are the following: 

 World Customs Organization (WCO); 

 World Trade Organization (WTO); 

 International Chamber of Commerce (ICC); 

 The European Commission (EC). 

Also, at the level of each country, customs is regulated by the Ministry of Finance, as well 

as by customs authorities. 

 

2.3.3 Customs regulations 

For this study, it is necessary to find out the main provisions of customs regulation for intra-

European business relations, as well as for out the EU business, and within the Russian 

Federation. 

As already mentioned in chapter 2.2, companies that operate in the European Union can 

receive the status of an Authorized Economic Operator (AEO). AEO concept is based on 

Customs-to-Business partnership introduced by the WCO. According to the World Customs 

Organization (WCO), an authorized economic operator (AEO) is a party involved in the 

international movement of goods in whatever function that has been approved by or on 

behalf of a national Customs administration as complying with WCO or equivalent supply 

chain security standards. 
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Traders who voluntarily meet a wide range of criteria work in close cooperation with 

customs authorities to assure the common objective of supply chain security are entitled to 

enjoy benefits. The program, which aims to enhance international supply chain security and 

to facilitate legitimate trade, is open to all supply chain actors. It covers economic operators 

authorized for customs simplification, security and safety or a combination of the two. 

AEO - is closely related to the EU’s airfreight security legislation (Mobility and Transport - 

European Commission, 2019): 

 is although not mandatory, becoming more and more important for international 

operating companies; 

 a recognition by the authorities that you are a reliable-trusted partner (the EU has 

mutual recognition agreements with some countries, it means in practice as AEO-

certified company you can gain several advantages and faster customs processing 

times within these countries); 

Based on Article 39 of the Union Customs Code (UCC), the AEO status is granted to 

Wärtsilä under the following common criteria of AEOC: 

 compliance with customs legislation and taxation rules and absence of criminal 

offences related to the economic activity; 

 appropriate record keeping; 

 financial solvency;  

 proven practical standards of competence or professional qualifications; 

 appropriate security and safety measures. 

The Union Customs Code (UCC) is the customs code for the European Union. It is intended 

to modernize customs procedures, entered into force on 1 May 2016. Implementation will 

take place over a period and full implementation is anticipated by 31 December 2020 at the 

latest (Taxation and Customs Union - European Commission, 2019). Figure 2.12 shows the 

main UCC coverage. 
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Figure 2. 12. UCC coverage (REGULATION (EU) No 952/2013 OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL) 

 

2.3.3 Commodity codes 

Commodity codes are an internationally standardized system of names and numbers, 

developed and maintained by the World Customs Organization (WCO) that classify traded 

products. WCO describes it as “a Harmonized Commodity Description and Coding system” 

(Wcoomd.org, n.d.). 

The principal criteria on which the codes are based are – material, degree of processing and 

function. Codes are sequences of numbers that consist of 6, 8, or 10 digits. Commodity codes 

define customs duties of goods, preferential regimes and restrictions that apply to the import, 

export or transit of goods. Six-digit product codes are HS (Harmonized System) codes. They 

are used all over the world to monitor trade volumes and apply international trade measures 

to goods. The HS nomenclature forms the basis for the Combined 8-Digit Nomenclature and 

the 10-Digit Tare Nomenclature. Eight or ten-digit commodity codes are used in import and 

export declarations, as well as in statistics declarations on internal trade between the EU 
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countries. Commodity codes are comprising about 5000 commodity groups, organized in a 

hierarchical structure in 21 sections, 96 chapters (Tariffnumber.com, 2019). 

The first 6 digits are applied globally, codes should always match on that level. Most 

countries worldwide apply the system (including the EU). Figure 2.13 shows the rules for 

numbering the commodity codes. 

 

Figure 2. 13. Rules for numbering the commodity codes  

 

Rules of origin are the criteria used to define where a product was made and are important 

for implementing other trade policy measures, including trade preferences, quotas, anti-

dumping measures, and countervailing duties. Rules of origin are needed to attribute one 

country of origin to each product (Wto.org, 2019). 

Country of origin (COO), is the country of manufacture, production, or growth where an 

article or product comes from. There are differing rules of origin under various national laws 

and international treaties. The rules of origin can be divided between non-preferential 

(regular) and preferential. The latter are outlined in each specific trade agreement from the 

EU (Wto.org, 2019). 

The EU has different types of trade agreements. For example, with one country but also a 

group of countries or specific regions, Or, one-way (which is called “unilateral” or two-way 

(bilateral). 

Main types of trade agreements are: 

- free trade agreements; 

- economic partnership agreements; 

- association agreements (Wto.org, 2019). 

Figure 2.14 shows countries divided by type of trade relations with the European Union. 
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Figure 2. 14. Countries divided by type of trade agreements with the EU (Amber Road, 2019) 

 

Free trade agreement (FTA) is a treaty between two or more countries or territories with the 

aim of liberalizing the trade of goods and services (Trade Helpdesk, 2019). Basic benefits of 

FTA: 

- reducing or exempt customs duties on specific goods; 

- quota removals on specific goods; 

- allow to provide services and bid for public contracts; 

- easier market-entry. 

Each FTA provides a set of preferential origin, classification and cumulation rules that must 

be fulfilled to receive the offered benefits. Efficient FTA utilization could bring a major 

competitive advantage for Wärtsilä as part of a sales strategy when reliable data and efficient 

tools would be in place to be able to offer customers with additional savings. 

 

2.3.4 Customs procedures 

Customs procedures might be divided into three groups of activities - import, temporary 

storage, and export.  
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Importation is considered to take place when goods cross a customs border, at which point 

an import customs clearance must take place. After the goods are customs cleared, they are 

free to enter the country. Import and other customs duties are issued at the time of import 

customs clearance. The amount of customs duty is determined based on the commodity code, 

country of origin, value, and delivery terms. 

There are several import clearance procedures, in particular: 

- clearance to free circulation; 

- T1 transit (community transit (CT) is a customs procedure that allows goods, not in 

free circulation – i.e. non-community goods – to move between two points within 

the EU, while customs duties or other charges are suspended); 

- temporary import (means that goods may be used in the Community without payment 

of duty or VAT under certain conditions and re-exported afterward in the same state 

as they were in at import); 

- return/warranty delivery; 

- inward processing (allows imported raw materials or semi-manufactured goods to be 

processed for re-export within the community by community manufacturers without 

a requirement that the manufacturers have to pay customs duty and VAT on the 

goods being used). 

From a customs perspective the main relevant possibilities for storage are: 

- bonded warehouse (a place approved by and under the supervision of the customs 

authorities where goods may be stored under certain conditions, in particular – non-

community goods, without them being subject to import duties, excise duties, import 

VAT and/or commercial policy measures, - non-community goods processed under 

a suspensive regime prior to their export from the EU); 

- foreign trade zone (free trade zone). 

Export is considered to take place when goods cross a customs border, at which point an 

export customs clearance takes place. As the exporter of record, the Wärtsilä entity in the 

question of responsibility for the correctness of the export data regardless of whether the 

export customs clearance practicalities are handled by a third party, e.g. the freight 

forwarder. 

It should be noted that seagoing vessel deliveries and deliveries to offshore installations are 

also considered as being export and are subject to export customs clearance.  
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Export declarations have a validity of maximum 150 days (Taxation and Customs Union - 

European Commission, 2019). Request for invalidation is not possible anymore after already 

90 days. Upon expiring local VAT becomes an exposure and there is also non-compliant 

case creating a risk from AEO-perspective. Penalties or other fines also become risk. 

Types of export: 

1) Direct exports: 

Shipments leaving the customs territory of the European Union to a non-EU country. 

It also includes shipments to areas that have a connection to an EU country, but that 

is neither part of the EU customs, not of the EU and VAT-territories. 

2) Shipment to Non-VAT territories of the EU. 

3) Certain ship supplies to seagoing vessels within the EU. 

According to different types of export there are different types of export declaration: 

CO A - For export movements within customs territory of EU: 

 destination area is not part of VAT-territory; 

 ship supplies within the EU; 

 elsewhere unspecified area. 

EU A - For countries besides 28 EU-countries: 

 EFTA group (Iceland, Norway, Switzerland, Liechtenstein); 

 other countries (Turkey, Serbia). 

EX A - For all other Non-EU countries:  

 include territories within the EU but excluded from customs territory. 

Canceling of export declarations (invalidating). Request for cancellation (invalidation) 

within validity at customs is only allowed in certain cases. Request for invalidation can only 

be done till the 90th day in AGS (declaration system in the Netherlands), even though the 

validity of the declaration itself is still 150 days (Taxation and Customs Union - European 

Commission, 2019). Cancelation process is also reviewed and monitored by authorities. 

Organization of customs and trade compliance activities in WGLS. Wärtsilä Netherlands 

BV (WNL) – acts as representative/declarer on behalf of WSCH regarding most customs 

licenses. Representation also includes AOE-certificate. This is because WGLS is a Swiss 
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company without a permanent establishment in the European Union. WNL has a registered 

exporter license (REX) that WGLS can use. 

 

2.3.5 General customs and trade compliance processes 

Pre-arrival procedures: 

 handle supplier declarations; 

 update databases on tariff codes, origin, preference, and ECCN (Export Control 

Classification Number) codes; 

 secure compliance of 3rd parties, cross-docking, subcontracting, assembly, 

machining, and other flows. 

Inbound procedures: 

 handle import clearance with agents; 

 handle the power of attorneys and agent representation; 

 handle Intrastat arrivals and report monthly statistics; 

 validate invoices of customs charges. 

On-stock procedures: 

 ensure compliance and re-evaluate customs requirements when it comes to kitting, 

bill of materials, tuning and scrapping activities. 

Outbound procedures: 

 create export documents, certificates; 

 maintain systems and tables; 

 handle Intrastat departures and report monthly statistics; 

 validate invoices of customs charges. 

Aftercare: 

 follow-up unclosed declarations; 

 handle claims and issues; 

 handle reverse logistics, warranty, reconditioning. 

Governance procedures: 
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 maintain 3rd party and government relations; 

 manage customs licenses; 

 monitor legislation changes; 

 maintain procedures and guidelines; 

 conduct and support audits. 

 

2.3.6 Global Wärtsilä customs challenges 

The company complies with all norms and requirements of both local and international 

legislation and agreements. It is also trying its best to avoid customs or tax issues. However, 

some issues may not depend on Wärtsilä: 

 issues with other external systems for communicating to customs (impacting 

negatively on the closure of export declaration); 

 mistakes with the customs office of exit (leading to challenging that declaration 

cannot be used by agent); 

 shipments stored for a long time in agent’s warehouses (After receiving goods, 

customer and agent do not care on possible impact for Wärtsilä); 

 agents apply their way of working (ignoring official procedures). 

 

2.4 The Russian Federation-oriented customs options 

As already mentioned, this study aims to find bottlenecks and ways to optimize the processes 

of supplying spare parts from the perspective of Russian NC – “Wärtsilä Vostok”. This 

means that most of the supplies are delivered to the territory of the Russian Federation. 

Russia is not part of the European Union, which emphasizes the need to consider local rules 

and laws that affect the work of the company. This section discusses the customs laws 

applicable to goods imported into the territory of the Russian Federation. 

Release of goods - the action of the customs authority, after which interested parties have 

the right to use the goods in accordance with the declared customs procedure or the manner 

and on the conditions that are established for certain categories of goods that are not subject 

to placement under the customs procedures in accordance with this Code. 

Declarant - a person who declares goods or on behalf of whom goods are declared. 



39 

 

Customs declaration - a customs document containing information on goods and other 

information necessary for the release of goods. 

Customs duty is a mandatory payment levied by the customs authorities due to the movement 

of goods across the customs border. 

Customs procedure - a set of rules that determines the conditions and procedure for the use 

of goods in the customs territory or beyond. 

 

2.4.1 Customs clearance 

Within the Russian Federation, customs clearance issues are the competences of the Federal 

Customs Service (FCS). FCS is guided by the Constitution of the Russian Federation, federal 

constitution laws, federal laws, acts of the President of the Russian Federation and the 

Government of the Russian Federation; international treaties of the Russian Federation; 

Customs Code of the Eurasian Economic Union (EAEU); normative legal acts of the Central 

Bank of the Russian Federation and other normative legal acts in the field of customs. 

On the territory of the Eurasian Economic Union (EAEU), which includes the Russian 

Federation, unified customs regulation rules have been introduced, as set out in the EAEU 

Customs Code (TREATY on the Customs Code of the Eurasian Economic Union). 

The key stages of customs clearance include the following: 

 registration and issue of declarations for goods. The provided set of documents and 

information for filing a declaration of goods must be complete and reliable; 

 verification of the HS code and compliance with the rules of non-tariff regulation. 

For the classification of goods to apply measures of customs and tariff regulation 

(calculation of customs duties, taxes and fees) in the Russian Federation, a single 

Commodity Nomenclature for Foreign Economic Activity of the Eurasian Economic 

Union is used; 

 verification of the declared customs value. 

 

2.4.2 Import of goods into the customs territory of the EAEU 

When goods are imported into the Russian Federation, customs authorities carry out customs 

control, transport control in full (documentary, instrumental), as well as sanitary-quarantine, 
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veterinary, quarantine phytosanitary supervision under the competence established by the 

Government of the Russian Federation. 

When notifying the customs authority of the arrival of goods to the customs territory of the 

EAEU, the carrier, customs representative or other interested person submit documents and 

information, the list of which is defined in Article 89 of the Customs Code of the Eurasian 

Economic Union, depending on the type of transport by which the transportation of goods is 

carried out (TREATY on the Customs Code of the Eurasian Economic Union). 

According to Article 89 (TREATY on the Customs Code of the Eurasian Economic Union), 

documents and information submitted upon notification of the customs authority of the 

arrival of goods to the customs territory of the Union during international air transport: 

 standard carrier document provided by international treaties in the field of civil 

aviation (general declaration); 

 a document containing information on goods transported on board the aircraft (cargo 

sheet); 

 a document containing information on airborne supplies; 

 transportation documents; 

 a document containing information about passengers carried on board and their 

baggage (passenger sheet); 

 documents accompanying international postal items during their transportation, 

defined by acts of the Universal Postal Union; 

 carrier’s commercial documents for the goods transported; 

It should be noted that the import of spare parts into the territory of the Russian Federation 

is carried out by the company only through air transportation. This is due to such reasons as 

the speed of delivery of spare parts and as all spare parts are collected in consolidation for 

shipment to the Russian Federation. 

The carrier or other persons referred to in Article 83 of the EAEU Customs Code (Declarant), 

within 3 hours of working hours of the customs authority from the moment of notification 

of arrival, are required to perform one of the customs operations related to: 

1) placing goods in temporary storage; 

2) transportation of goods from places of arrival to the place of temporary storage in the 

manner established by the legislation of the Member States on customs regulation; 
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3) customs declaration of goods; 

4) placing goods under the customs procedure of a free customs zone; 

5) the export of goods from the customs territory of the Union (TREATY on the Customs 

Code of the Eurasian Economic Union). 

Interested parties must, no earlier than 30 days and no later than 2 hours before the import 

of goods and vehicles of international transport into the Russian Federation, submit to the 

customs authorities of the Russian Federation preliminary information in electronic form 

using information technologies for electronic reporting (TREATY on the Customs Code of 

the Eurasian Economic Union). 

Customs declaration - declaration by the declarant to the customs authority of information 

about goods, about the selected customs procedure and (or) other information necessary for 

the release of goods. Goods are subject to customs declaration when placed under the 

customs procedure or in other cases established by the EAEU Customs Code. 

Customs declaration of goods is carried out by the declarant or customs representative acting 

on behalf of the declarant. The declarant and other persons shall classify goods in accordance 

with the Commodity Nomenclature of Foreign Economic Activity during customs 

declaration and other cases when, under international treaties and acts in the field of customs 

regulation, a customs code is declared to the customs authority by the Commodity 

Nomenclature of Foreign Economic Activity (TREATY on the Customs Code of the 

Eurasian Economic Union). Verification of the classification of goods is carried out by 

customs authorities. The EAEU provides 2 forms of declaration - written and electronic. 

Before submitting a declaration for goods, the declarant forms a package of documents that 

must be placed in the electronic archive of the declarant’s documents. In the declaration for 

goods the following information should be indicated: 

 of the declared customs procedure; 

 about the declarant, customs representative, sender, consignee, seller, and buyer of 

goods; 

 on vehicles of international transportation, as well as on vehicles by which goods 

were transported through the customs territory of the Union; 

 information about the goods (considered below); 

 on the calculation of customs payments, special, anti-dumping, countervailing duties; 
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 on a transaction with goods and its conditions; 

 on compliance with prohibitions and restrictions by Article 7 of this Code; 

 on compliance with the conditions for placing goods under the customs procedure; 

 on documents confirming the information stated in the declaration for the goods 

referred to in Article 108 of this Code; 

 on documents confirming compliance with the laws of the Member States, the 

enforcement of which is entrusted to the customs authorities;  

 about the person who filled out the goods declaration and the date of its preparation 

(TREATY on the Customs Code of the Eurasian Economic Union). 

In short, for customs clearance of goods in the RF, the following documents must be 

submitted: 

 the foreign trade agreement, supply agreement, and others; 

 documents based on which the classification code of the goods was declared; 

 documents confirming the payment of customs duties, ruble or currency payment 

orders; 

 for currency control and determination of the customs value of the goods - the 

transaction passport, as well as documents confirming the declared customs value of 

the goods; 

 documents confirming compliance with prohibitions, restrictions, and measures of 

non-tariff regulation; 

 power of attorney for the person who represents the organization in the customs 

authorities; 

 data on the company (package of statutory documents, a certificate from the tax 

inspectorate on registration, certificate of entry into the Unified State Register, 

extract (statistics codes), bank statement on the availability of a current account). 

In the case of import, the following are required: export declaration, certificates of form "A", 

the price list provided by the sender. A set of documents is determined by the nature of the 

cargo (TREATY on the Customs Code of the Eurasian Economic Union). 

Together with registering customs documents, it is necessary to pay customs duty. The 

import customs duty is calculated based on the database for calculating the customs duty and 

the corresponding rate of customs duty established to the goods. 

Customs duties include: 
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 customs fees for customs operations related to the release of goods; 

 customs fees for customs escort; 

 customs fees for storage. 
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3 THEORY REVIEW 

To accurately assess the performance of the existing supply chain and related processes, it 

is necessary to have objective information about the functioning of this supply chain. Ideally, 

this information should cover all areas of the supply chain (Handfield and Nichols, 2008). 

Improving business processes is very important in supply chain management. The closed 

cycle of process improvement proposed by W. Edward Deming in successive phases "plan, 

implementation, verification, action": 

 in the “plan” phase, the company identifies and analyzes the problem, and then plans 

actions aimed at solving it; 

 in the implementation phase, the firm tries to complete the actions planned in the 

previous phase. The main goal is to "experiment" with a solution to the problem; 

 in the “check” phase, the firm evaluates whether the corrective actions have the 

desired effect on the problem that the firm is trying to solve; 

 finally, in the “action” phase, the company modifies the process in accordance with 

actions that, according to the results of the audit, bring the desired result. After the 

company has completed all four of these phases, the process is considered improved. 

The excellent performance of the supply chain, reflecting the costs, quality, delivery and 

technological level, does not guarantee the success of the supply chain. Organizations should 

also be able to compete among themselves based on such an important indicator as time 

(Handfield and Nichols, 2008). Supply chains should not only be well organized at a high 

level, but also be able to deliver their products and services to consumers faster than their 

competitors. One of the characteristics of the supply chain affecting the speed of delivery of 

goods is the cycle duration. Cycle duration is one of the sections of the functioning of the 

supply chain. According to Handfield and Nichols (2008), cycle duration is the cumulative 

time it takes to complete a business process. 

However, it should be kept in mind that only a small part of the time for completing a 

business process is related to “real work”. The rest of the time is spent on many completely 

unproductive and time-consuming actions and events. Identification and rationalization of 

such actions is one of the most important tasks of SCM-activity (Handfield and Nichols, 

2008). 
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If a complete analysis cannot be made, specific actions in the supply chain should be 

analyzed. Considering work of the WGLS as a bunch of business processes in the supply 

chain, specific actions of network companies impact the performance of the chain. 

Another important feature of the supply chain is the lead time. The most significant lead 

time is time from order to delivery. Martin Christopher states that this is the critical 

competitive variable. However, it is only a partial view of the lead time (Christopher 2016). 

Today, in conditions of timely execution of orders, short deadlines are the main source of 

competitive advantage. However, the reliability of delivery is more important than the 

duration of the order cycle since the impact of a failed delivery may be more serious than 

being in time with any completed delivery (Christopher 2016). Although achieving a zero 

level of lead time is unrealistic, the goal of any organization should be to reduce this indicator 

to the lowest possible level. 

Goldratt's Theory of Constraints, better known as optimized production technology has a 

significant contribution to the view of supply chain processes. The theory goes that any 

activity in the process can be classified as bottlenecks or not bottlenecks (Goldratt, 1990). 

The throughput time of the entire system is determined by bottlenecks. It follows that to 

accelerate the overall throughput of the system, it is important to focus on bottlenecks to 

increase the throughput, where it is possible to reduce the setup time. Considering the 

process of supplying spare parts, many organizational processes that are bottlenecks in the 

organizational work of the network company are in the way of significantly reducing the 

time of delivery of the goods. This emphasizes the need to analyze bottlenecks in the current 

work processes. 

The main objective of this study is to analyze existing processes to identify bottlenecks, 

which also emphasizes the use of process improvement techniques. H. James Harrington, in 

his book "Streamlined process improvement", discusses the concept of improving business 

processes. The concept of improving business processes is based on four approaches 

(Harrington, 2012): 

 the Fast Decision Analysis Methodology (FAST) is an approach that focuses a 

group’s attention on a specific process during a one-two-day meeting to determine 

how the group can improve this process; 

 process benchmarking is a comparison of the performance indicators of their 

processes with the performance indicators of the processes of another organization; 

 redesigning the process - efforts to improve the existing process; 
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 process reengineering. 

Summarizing the review of theories and ways of optimizing processes in supply chains, it 

could be said that the optimal way for this study is to build a duration cycle in the form of a 

sequence of processes. The processes are considered from the organizational side and from 

the perspective of the network company. 
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4 PARTS COORDINATION MANAGEMENT PROCESSES MODELING 

4.1 Process models review 

Process models are a visual representation of general-level processes, as well as the general 

relationships between processes (Jeston and Nelis, 2013). Before building a process model, 

it is necessary to analyze and select the most suitable model. 

Structural model. 

The features of the use of structural models mostly applying in the description of 

organization processes. The structural model is understood as a model that includes a set of 

processes (groups of processes) ordered by a certain principle with an indication of the main 

relationships between them (Repin V., 2009). The main purpose of the structural model is to 

show how the organization’s business is organized, to disclose information about the main 

groups of processes and their relationships. The structural model does not show the sequence 

of processes in time. Structural models can be used locally (not in the organization’s process 

system) to schematically describe the composition of processes decomposed to the next level 

(Repin V., 2009). 

For the formation of structural models, the following notations are used: IDEF0, ARIS Value 

Added Chain, Value Stream Map, and value chain model. 

Structural process models are typically used for: 

 description and analysis of the organization’s business model and determination of 

possible directions for its reorganization; 

 developing a system of business processes of the organization on a top-down basis; 

 a systematic description of the processes that need to be automated; 

 descriptions of the composition of processes decomposed to the next level. 

Detailed process model. 

Detailed process models are the first level of modeling of individual processes. It also defines 

positions/departments, documents, systems, and external agents (Jeston and Nelis, 2013). At 

this level could be provided different variations and additional conditions. The main 

advantages of detailed process models: 

 document the process flow; 

 allow integration with core processes at higher levels and with other process models. 
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Process models at the operational level. 

Process models at the operational level display the sequence of process operations 

(subprocesses) in time. They are usually called "Workflow Models". Workflow and BPMS 

systems have attributes of a business modeling system. However, they are not directly 

intended for business modeling, although the indicators of the business process (process 

indicators and performance indicators) allow to make managerial decisions that change the 

business processes of the organization. Modeling processes in such systems are designed to 

build a sequence (flow) of work and reflection of an already built tree of business processes. 

BPMS is a software tool used to improve an organization's business processes through the 

definition, automation, and analysis of business processes (Quirk, 2019). Differences in 

BPMS and workflow modeling are small, BPMS approach forces to adopt the model 

throughout the entire organization when workflow modeling allows to start with a smaller 

scale. 

Sharp and McDermott (2009) describes Workflow models as the best option for modeling 

transactional processes. Transactional processes mean repetitive work that included in the 

category of “a certain sequence of steps and decisions”.  

Concluding the section, it is necessary to note that the processes of Parts Coordination 

Management department are transactional processes. Thus, the best option for modeling the 

processes of PCM department work is workflow modeling.  

 

4.2 Workflow modeling options 

The main research questions of this work are the identification of bottlenecks in the process 

of the PCM department work in Russian NC and the proposal of possible process 

optimizations. To find bottlenecks, it is necessary to build a model of internal and external 

processes. 

The workflow model was used to build the models of the processes.  

Modeling of processes occurs from the perspective of the tasks of various departments of 

the company, both internal and external for the supply of spare parts. The main result of the 

process is the successful supply of spare parts to the final customer, as well as the issuance 

of all relevant related documents. As a rule, the process begins with the receipt of a request 
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for quotation (RFQ) on spare parts from the end customer or with a negotiation between the 

account manager and the customer. 

Before describing the process, it is necessary to identify the roles of the participants. 

Participants of the process of spare parts supply from the NC perspective are the following: 

PCM department, accounting department, sales department, and an external agent-company. 

Considering the process globally, the list of participants is quite bigger and includes the 

technical identification department, credit management department, legal department, and 

global distribution department. The end customer is also a participant of the process. 

The process itself is organizational and describes the steps from the point of view of each 

participant in the process to implement the result of the process - the supply of spare parts. 

The main elements of the model are described below in figure 4.1. 

 

Figure 4. 1. Key elements of the model 

 

Start Event – indicates where a process will start. In terms of sequence flow, the Start Event 

starts the flow of the process, and thus, will not have any incoming sequence flow. 

Task – is an atomic activity that is included within a process. A task is used when the work 

in the process is not broken. The end user or an application are used to perform a task. 

Sub-Process – is the activity that contains other activities (processes). The process within 

the process is depended on the parent process and has visibility to the parent’s global data. 

Sequence Flow – is used to show the order that activities will be performed in the process. 

Each flow has only one source and one target. 
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Gateway – location within a process where the sequence flow can take two or more 

alternative paths. 

Milestone (intermediate event) – indicates where something happens (an Event) that affects 

the process. 

End Event – indicates where is process will end. In terms of sequence flow, the End Event 

ends the flow of the process, and thus, will not have any outgoing sequence flow. 

 

4.3 General process 

To simplify the construction of the model, as well as further research, the model is built from 

the perspective of the PCM department work in Russian NC. However, external units can 

also be participants in the process. The model of the general process is shown in Appendix 

2. The general process means the complete process for the supply of spare parts from the 

point of view of NC. The process includes the actions of participants, as well as information 

flows and key milestones. 

The organizational process for the supply of spare parts from the point of view of the Russian 

subsidiary consists of the following main processes: 

 creation of an offer (Quotation) based on the request (RFQ) of the end customer; 

 preparation of a contract with the end customer on behalf of NC for the supply of 

spare parts; 

 placing an order for WGLS for the supply of spare parts (mainly from a warehouse 

in the Netherlands); 

 customs clearance of goods crossing the border of the Russian Federation; 

 billing on behalf of NC to the end customer. 

In the model diagram shown in Appendix 2, the participants in the process are departments 

within NC, as well as an outsourcing company engaged in customs clearance on behalf of 

NC. However, many processes include more participants, which are discussed later in the 

detailed description of models of each individual process. The legal affiliation of each unit 

on the diagram is shown by color: 

 green – belongs to NC “Wärtsilä Vostok”; 

 yellow – belongs to WGLS (WSH+WNL); 

 red – external company; 
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 blue – end customer. 

Usually, the process of an NC work begins with negotiations with the end customer. The 

sales department is responsible for this area. A certain number of account managers work in 

the sales department, each of them is responsible for specific end customers. It should also 

be noted that this study only considers marine customers and the supply of spare parts for 

marine installations and vessels. However, the company also provides after-sales service, 

which means providing human resources for the service. In simple terms, the sales 

department is the link between the end customer and the PCM department and the service 

department.  

Therefore, the beginning of the process is the commercial negotiations with the end customer 

conducted by the account manager. In practice, the work process can be adjusted to the 

option where the customer works directly with the coordinator. However, the working 

conditions, payment terms, and delivery conditions are most often discussed by the account 

manager. 

The work of the coordinator is that the employee must coordinate the delivery, that is, be 

aware of where the goods are, at what stage the documents are at any time. Considering the 

process of supplying spare parts from the point of view of the work of the departments, the 

work of the PСM department begins with quoting the customer’s request, that is, creating an 

offer. This process is peculiar and several departments can participate in it. This process is 

discussed in detail in section 4.3.1. 

After creating a quotation, the customer must confirm the placement of the order. In practice, 

several conditions may be valid for order confirmation. The first condition is a pre-payment 

of the order by the customer, the second is a contract for the supply of spare parts signed by 

NC and the end customer. However, for trusted customers, a decision can be made to work 

on credit, which means that payment for the order can be made within 15 to 60 days after 

receiving the order. This decision is made by the account manager. In such cases, an order 

confirmation may be an official letter from the customer or an NC offer signed by the 

customer.  

In case when the supply of spare parts requires a contract between NC and the end customer 

(and this is very common in the Russian Federation). NC takes over the preparation of the 

contract. To date, the PCM department is engaged in the preparation of contracts. Contracts 

must be agreed upon by the financial (credit) controller and by the legal department. After 
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approval, the contract is signed by the parties, which is an order confirmation. The model of 

the contract preparation process is described in detail in section 4.3.2. 

After confirming the proposal, the PСM department initiates the supply of spare parts by 

placing an order in the SAP system. At this stage, there are many features and pitfalls, 

however, due to the confidentiality of the information and some transactions used in the 

work of the company, they cannot be disclosed. The key point is that “Wärtsilä Vostok” 

operates according to the network company docking scenario (see section 2.1.4.). In practice, 

for the PСM department, this means placing two orders for the supply of spare parts. One 

intra-group order and one per local warehouse (virtual warehouse). As described in section 

2.1, these procedures are caused by the need to issue a final invoice to the customer from the 

“Wärtsilä Vostok” name. The process of placing an order is discussed in detail in section 

4.3.3. 

In the case when spare parts are delivered to Russia, it is necessary to carry out customs 

clearance, which today is performed by a third-party organization. This process is very 

specific, both for the PСM department and for the WGLS GD team (global distribution). 

The process is discussed in section 4.3.4. 

After the supply of spare parts, according to Section 3, Art. 168 of the Tax Code of the 

Russian Federation (TAX CODE OF THE RUSSIAN FEDERATION), NС is obligated to 

invoice (including tax invoice and waybill) the end customer. This process is a closing 

process and after its completion, it is considered that the supply of spare parts has been 

completed. The process is discussed in detail in section 4.3.5. 

 

4.3.1 Creation of an offer 

The model of the process of creating an offer is given in Appendix 3. The first sub-process 

is the offer creation. As mentioned in the previous section, an offer is created by the 

coordinator, after discussing the conditions of work with the end customer by account 

managers. 

The beginning of the process of creating an offer is the task provided by the account manager 

(however, after adjusting the process, customers work directly with the coordinator, but this 

is not critical for this model). The coordinator quotes the customer’s request using the SAP 

system. Customers do not always use the correct catalog numbers of the products they order, 

so there is a technical identification department to identify spare parts. If a technician has 
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determined a position, he or she fills in its number in the system and the coordinator receives 

a notification. If the technical specialist has not identified the position, he or she returns the 

task to the coordinator to request additional information from the customer (or to inform the 

customer that there are no such spare parts). The next step is to automatically check the 

customer for blocking. The SAP system automatically blocks customers who have not yet 

paid a certain number of bills. However, in case of a new order or request for quotation 

(RFQ) from the customer, the coordinator contacts the credit controller to clarify the details 

and obtain permission or prohibition of further processing. In case of permission for further 

processing, the coordinator finishes the offer and sends it to the customer or informs about 

the impossibility of quoting. 

 

4.3.2 Contracts preparing 

The best way to regulate relations between two legal entities in the Russian Federation is a 

contract between them. It should also be noted that in the absence of a contract, relations 

between two legal entities are regulated by the legislation of the Russian Federation, as well 

as by the conditions prescribed in the NC’s offer. The model of the contract preparation 

process is shown in Appendix 4. 

The contract preparation process begins with the customer request (or with the request of the 

account manager after negotiations with the customer). The PCM department is preparing 

the contract template, after which the contract is sent for approval by the financial and legal 

departments. Depending on the corrections of the financial and legal departments, the 

contract is edited and then signed by the responsible person (this may be CEO of NC or a 

person acting based on a power of attorney). After signing, the contract is sent by scan, and 

the original is sent to the customer. The customer must return one signed original to NC. 

 

4.3.3 Placing an order 

The responsible department for placing an order is the PСM department. From the 

perspective of NC work, placing an order is to work with the SAP system, notification of the 

customer, as well as tracking of goods. However, in order to better see the process, 

operations performed by the global distribution center and a warehouse are also considered. 

The model of the order placement process is shown in Appendix 5. 
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The initial point for this process is a confirmed offer (also, as stated in section 4.3.1, 

confirmation can be a signed contract, an official letter or a signed offer). The PCM 

coordinator, after receiving the confirmation, places an order in the system for local NC (see 

section 2.1.4). Placing an order for local NC is necessary to document order on behalf of the 

Russian subsidiary. An invoice is issued to the end customer based on this order (discussed 

in section 4.3.5). Based on the placed order for local NC, the coordinator sends the customer 

a confirmation of the order. Then, the coordinator places an order on the WGLS. This order 

is received by the warehouse. After the warehouse received the order, depending on the 

availability of spare parts, warehouse workers begin to pack the order. 

The next step is determined by the condition, depending on whether the goods are sent to 

the Russian Federation. If the delivery is without import into the territory of the Russian 

Federation, then the warehouse after packing the spare parts sends an order to the end 

customer by the logistics company. The packing list and waybill are sent to the customer, 

PCM coordinator, and agent (optional). 

Import to the territory of the Russian Federation is carried out once a week. This delivery 

includes all goods ready for shipment at the time of shipment confirmation. Before this, the 

PCM department forms a table with information about orders, as well as information about 

the final delivery address. This table is sent to a third-party company (which is engaged in 

customs clearance), as well as to the global distribution center. After receiving confirmation 

from a third-party company, the goods are being delivered to the Russian Federation. Such 

delivery is carried out in one flight. The cargo, in this case, is received by a third-party 

company that carries out customs clearance of goods (discussed in section 4.3.4). After 

customs clearance, the company sends spare parts by a local logistics company within the 

Russian Federation to the final address. At the same time, local waybills are being sent to 

the PCM department and the customer. 

 

4.3.4 Customs clearance process  

The customs clearance process takes the longest of all the processes presented in section 5.1. 

The model of the process is depicted in Figure 4.2 from the perspective of NC and an external 

company. 

The starting point of this process is the receipt by an external company of packing lists and 

waybills for goods that will be imported into the territory of the Russian Federation. 
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However, before starting the customs clearance of goods, the PCM department must provide 

information on imported goods. The information to be provided is described in section 2.4.2. 

After collecting the necessary documents and information on imported goods, the package 

of documents is sent to an external company. An external company fills out the customs 

declaration for the goods and applies it to the customs authorities. After customs clearance, 

an external company sends spare parts to end customers (see section 4.3.3) 

 

Figure 4. 2. Customs clearance process model 

 

 

4.3.5 Invoicing process 

To achieve the objectives of this study, it is necessary to consider the invoicing process from 

the perspective of Russian NC. However, as mentioned earlier, “Wärtsilä Vostok” works 

according to the network company docking scenario (see section 2.1.4.), meaning that two 

sales are made, and therefore two invoices must take place. The model of the invoicing 

process from the NC perspective is presented in Appendix 6. 

The starting point of this process is the shipment of goods from a warehouse in the 

Netherlands by a logistics company. After sending the spare parts, the WGLS creates an 

intra-group invoice, which is attached to the corresponding order in the SAP system. After 

the PCM coordinator receives the invoice, as well as an intra-group invoice in the system 

from the WGLS, the coordinator carries out the posting and delivery of goods in the system 

in the virtual warehouse. This action is necessary to document the transfer of ownership of 

the goods. The next step is to create an invoice for the final customer (in the system, from 
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an order created on NC, see section 4.3.3). Prepared documents – an invoice, an intra-group 

invoice, freight carrier waybill (and if it is imported into the territory of the Russian 

Federation, then local freight carrier waybill additionally) are transferred to the accountant. 

The accountant creates an invoice and a waybill. The receptionist signs the documents made 

and sends them to the final customer, after which the process is considered as completed. 
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5. DATA COLLECTION AND ANALYSIS 

This chapter describes how to collect data for the study and analyzes the collected data.  

5.1 Data collection 

Data collection has been conducted for more than two months. It is worth noting once again 

that I am an employee in the Russian NC named “Wärtsilä Vostok”. Since the end of August, 

I have been working in the PCM department, performing each process, which allows me to 

see their weak points. Accustomed to work, I began to collect data as an active participant 

in the process. 

Participant observation is entering the world of observed organization, participating in the 

activities by becoming a member of organization (Saunders, Lewis and Thornhill, 2016). As 

described above, the “participant as observer” mode of observation was implemented. That 

means that researcher takes part in the processes that are being observed and reveals the 

research purpose (Saunders, Lewis and Thornhill, 2016). Brannan and Oultram (2012) 

describes the opportunities of becoming an employee in order to undertake observations. 

  

5.1.1 Creation of an offer 

In order to identify the bottlenecks of each process from the perspective of the PСM 

department, measurements were taken of the execution time of key processes. For offer 

creation process (see section 4.3.1 and the model in Appendix 3), there are three key points 

that affect the time of creating a quotation (QU): 

 time for creating QU by the PCM coordinator; 

 response time of a technical specialist; 

 customer response time (in case the position is not identified). 

It is important to note the key performance indicator (KPI) for the offer creation process: 

 The time between receiving RFQ and sending an offer back. 

It means that sending back the request of providing more information on RFQ is the 

response. In this case, there is no need to measure time for customers’ response. Thus, the 

key points for satisfying KPI are time for offer creation by PCM coordinator and time for 

technical identification by a technical specialist (in case of missing spare parts numbers and 

unclear RFQ). 
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Another important limitation is that each RFQ has a different number of positions to be 

quoted. So, it would be a mistake to measure time for offer creation process per one offer. 

Based on the following limitation, time for creation an offer was recorded per creation one 

single position. The measurements were carried out for two months. One hundred 

measurements were collected and recorded randomly, which means that the time per creating 

positions was recorded not consistently, but from different offers and in different orders. 

Additionally, the time required for technical specialists to identify positions was collected. 

50 random values from random quotes were measured. 

 

5.1.2 Contracts preparing 

There is currently no performance indicator for the contracting process. However, this 

process is key in the chain of actions and tasks of the PСM department. Also, this process 

takes part in the department’s work time. 

The process of creating a contract consists of several steps, which are described in section 

4.3.2 and Appendix 4. It is assumed that the less time is required from the moment of 

receiving the task to create a contract to the moment of sending the finished contract the 

better. Based on the components of this process, the most significant is the measurement of 

the time spent on creating the contract by the PCM department, as well as the response time 

from the financial and legal departments. 

Measurements were taken of the creation time of 13 contracts, as well as the financial  

department response time and the legal department response time corresponding to these 

contracts. 

 

5.1.3 Placing an order 

The model of the process of placing an order is presented in section 4.3.3, as well as in 

Appendix 5. From the perspective of PCM department work, the key processes are placing 

an order for a local NC and placing an order for WGLS. Next participants are the warehouse 

workers, a global distribution center and, in case of delivery to the Russian Federation, an 

external company (broker). 
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In the process of placing an order, as in the process of creating an offer, the time spent on 

these processes by the PCM department depends on the number of positions in the order or 

offer. Consequently, data was collected on time spent per one item. Thus, the time was 

measured to create 100 random positions in the process of placing an order for a local 

company and in the process of placing an order for WGLS (see section 2.1.4. and section 

4.3.3).  

 

5.1.4 Deliveries to the Russian Federation (PCM department perspective) 

The process of supplying spare parts with import to the territory of the Russian Federation 

is described in section 4.3.4. The key point of this process is the work of an external company 

(broker) with the customs authorities of the Russian Federation. Due to the impossibility to 

measure the processes within an external company (broker), this process is subject to the 

measurement from the perspective of PCM department work. 

The key processes are: 

 filling out a table of orders to be included in weekly consolidation and shipped to the 

Russian Federation; 

 preparation of documents required by an external company for the customs clearance 

process (see chapter 2.4.). 

One of the important characteristics of this process is the time between the dispatch of goods 

from a warehouse in the Netherlands and the dispatch of goods within the Russian Federation 

by a local logistics company. 

According to the processes described above, data were collected on the time of preparing 

documents by the PCM department per 1 position, the time between sending spare parts from 

the warehouse and sending spare parts within the Russian Federation by the local logistics 

company was also measured (in fact, the time between the receipt of the letter with the air 

waybills from the warehouse and receiving a letter with local waybills in the Russian 

Federation). Since deliveries to the territory of the Russian Federation are made once a week 

(weekly consolidation), a separate coordinator fills the table of goods that will be delivered 

to the Russian Federation every week - the process of filling in the table of goods was not 

measured. 
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The time for preparing documents for transfer to an external company (broker) for customs 

clearance was measured per 1 position for random 50 positions. The time between the 

dispatch of spare parts from a warehouse in the Netherlands and the dispatch of spare parts 

within the Russian Federation by a local logistics company was also measured - 8 

measurements were made (the limiting factor is that consolidation in the Russian Federation 

is carried out once a week). 

 

5.1.5 Invoicing process 

The invoicing process is described in section 4.3.5 (the model is in Appendix 6). It is worth 

emphasizing once again the important timely implementation of this process, according to 

the legislation of the Russian Federation, the supplier is obliged to provide documents to the 

customer within 5 business days (TAX CODE OF THE RUSSIAN FEDERATION). 

The key points in this process are: 

 the time of issue of an intra-group invoice (without intra-group invoices, PCM 

department cannot carry out local invoicing); 

 time to create a local invoice by PCM department; 

 time to create a tax invoice and waybill by an accountant. 

Limitations of this process are expressed in the fact that the invoice must be done according 

to the right of ownership of the goods. According to the legislation of the Russian Federation, 

in the most common case, the transfer of ownership takes place on the date of the bill of 

lading. On sale between WGLS and NC, according to an intra-group supply agreement, the 

date of the bill of lading is the date the document was issued by the transport company. As 

described in section 4.3.5., NC takes the goods to a virtual warehouse and then ships them 

from the virtual warehouse for local sales. This is done by several transactions in the SAP 

system by the PCM department, however, to simplify measurements, these processes were 

combined into one process - called the creation of an invoice by the PCM department. The 

time taken to create an invoice by the PCM department for 50 random positions was 

measured. Time was measured for each individual position. 

The time of release of the intra-group invoice was also measured, however, in this case, the 

invoice is issued for one delivery, and not for one position, therefore, the time was measured 

between sending the goods from the warehouse in the Netherlands (actually receiving a letter 
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with transport documents confirming the dispatch) and the appearance of the intra-group 

invoice in the system for corresponding order. 20 random measurements were taken. 

 

5.2 Data analysis 

One of the basic concepts necessary for a review of the supply, production, distribution 

operations is the duration cycle (see Chapter 3), which refers to the time interval between 

receipt of the request and delivery of the ordered products to the final customer. The duration 

cycle, as a rule, includes the time of transfer, processing, placement, production, packing, 

and transportation of the order (Lukinskiy V., 2012).  

Each step is time-consuming. The duration of the steps and the total duration of the cycle 

may have deviations. Reliability theory is used for a possible estimation of delays. This 

allows to consider the delay in the material flow in each individual link of the logistics chain 

and assess the likelihood of failure-free operation of the entire chain. Since the time intervals 

for performing certain operations are random variables, the whole cycle is a random variable 

that obeys a certain distribution law (Lukinskiy V., 2012). 

Since the time intervals for performing certain operations are random variables, the whole 

cycle is a random variable that obeys a certain distribution law (Lukinskiy V., 2012). 

Analysis of models of the processes of operations can be represented in the form of the 

following steps: 

 collection and statistical processing of source data on the time parameters of 

individual operations; 

 calculation of statistical parameters. For the mathematical description of the duration 

of the cycle, the following formulas of probability theory may be used: the mean of 

the cycle time, the standard deviation. 

To analyze the collected data (described in chapter 5.1) for each data set, the mean and 

standard deviation were measured. Each individual case is described below.  

 

5.2.1 Offer creation process analysis 

The time to create 1 position in the offer was measured for 100 random positions. The 

measurement results are presented in the form of a graph in Figure 5.1. The mean value is 
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0.875 minutes, and the standard deviation is 0.86 minutes. However, the maximum value 

from this sample is 7 minutes. Values are also observed above the norm (more than 3 minutes 

per position). This is because for some positions more additional actions are required, such 

as: 

 expanding the material number (this means that the system does not automatically 

determine a position, and the coordinator must manually match a number in the 

system); 

 an incorrect RFQ from the customer, requiring an independent search for a position 

in the system database. 

 

Figure 5. 1. Time for creation an offer per 1 position by PCM coordinator 

 

The response time of a technician for 1 position was randomly measured for 50 positions. 

The measurement results are presented in the form of a graph in Figure 5.2. The mean is 

5.59 hours and the standard deviation is 7.08 hours. It is worth noting that the values of 24 

hours among these values means receiving a response on the next business day regardless of 

the actual response time. 
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Figure 5. 2. Technical identification response time per 1 position 

 

As stated in section 5.1.1, the standard response time for the technician should be 2 hours from the 

receipt of the task. According to the measurements, the mean response time exceeds the normal 

response time, however, this may be caused by the difference in time zones, as well as the fact that 

the answer to the next business day is taken as 24 hours response time. 

 

5.2.2 Contracts preparing process analysis 

Since NC concluded a limited number of contracts during the study, measurements were 

made for creating templates for 13 contracts. The measurement results are presented in the 

form of a graph in Figure 5.3. The mean value is 33.8 minutes, and the standard deviation is 

11.57 minutes. 

Additionally, the response time of the legal and financial departments was measured. For the 

finance department, the mean is 4.38 hours, and the standard deviation is 1.55 hours. And 

for the legal department, the mean value is 4.46 hours, the standard deviation is 1.85 hours. 

However, due to the limited number of contracts, it is accepted that these values are 

unconfirmed. 
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Figure 5. 3. Contract template creation time per 1 contract by PCM coordinator 

 

13 measurements are considered as too few measurements. However, it may be said that the 

process of working on contracts takes a lot of PCM department working time.  

 

5.2.3 Placing an order process analysis 

The time to place an order for local NC, as well as for WGLS, was measured for 100 random 

positions. The time taken to place one position in both cases was measured. 

The measurement results of the elapsed time for placing an order for local NC are presented 

in the form of a graph in Figure 5.4. The mean is 5.38 minutes and the standard deviation is 

0.96 minutes. It is seen on the graph, that the process of placing an order for NC is quite 

stable.  
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Figure 5. 4. Order creation time per 1 position on NC 

 

The measurements result of the time for placing an order for WGLS are presented in the 

form of a graph in Figure 5.5. The mean value is 3 minutes, and the standard deviation is 0.5 

minutes. Placing an order for B is the most stable and standardized process since the largest 

number of NCs are using the intercompany billing model (see section 2.1.2) where the main 

and only process of placing an order is placing an order for WGLS. 

 

Figure 5. 5. Order creation time per 1 position on WGLS  
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5.2.4 Deliveries to the Russian Federation (PCM department perspective) results 

To measure the time taken to prepare documents to provide an external company (broker) 

for the customs clearance process, 50 measurements were collected. The measurements were 

carried out randomly for each individual position. 

The measurement results are presented in the form of a graph in Figure 5.6. The mean is 

19.82 minutes and the standard deviation is 6.5 minutes. However, the graph shows several 

values that greatly exceed the mean. This is since for some items there is no information in 

the system, and the PCM department should request this information by contacting the 

appropriate department.  

 

Figure 5. 6. Time for collecting documents per 1 position by PCM coordinator  

 

To measure the time between the dispatch of spare parts from a warehouse in the Netherlands 

and dispatch within the Russian Federation by a logistics company, 8 measurements were 

collected. The limitation of this process is described in sections 5.3.4 and 5.1.4. The 

measurement results are presented in the form of a graph in Figure 5.7. The mean value is 

3.75 days, and the standard deviation is 1.2 days. It could be said that this process is to some 

extent standardized. However, the big difference between the minimum and maximum 

values is huge, which may be caused by the presence of days off during the measurement 

process. 
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Figure 5. 7. Time between dispatch from WGLS (Kampen warehouse) and dispatch by local logistic 
company per 1 consolidation  

 

5.2.5 Invoicing process results 

To measure the time spent on invoicing by the PCM department, 50 random values were 

collected. Measurements were taken for each position. The measurement results are 

presented in the form of a graph in Figure 5.8. The mean is 15.46 minutes and the standard 

deviation is 20.7 minutes. 

As can be seen from the graph, such a large standard deviation is caused by the presence of 

very large values up to 120 minutes. From a practical point of view, such values are 

explained by the fact that the PCM department is needed to request an exchange rate from 

accounting. In most cases, payment is made in euros, and in cases of prepaid conditions, the 

rate is fixed on the date of payment. 
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Figure 5. 8. Time for invoicing per 1 position by PCM coordinator  

 

5.3 PCM coordinators survey 

5.3.1 Survey structure and purpose  

The data considered in Sections 5.1 and 5.2 were collected strictly in the active observer 

mode when the researcher is an active participant in the process and records his observations. 

However, it is necessary to validate the collected data. To achieve this goal, a survey of PСM 

coordinators was conducted. 

There are 7 coordinators in the PCM department of the company “Wärtsilä Vostok”. One of 

the employees of this department is the author of this work. Therefore, a survey of 6 PCM 

department coordinators was conducted. Also, fortunately, at the time of the study, there was 

a chance to interview an employee of the Italian PCM department. 

The survey was built based on the processes described in section 4.3. The main purpose of 

this survey is to compare the data collected and described in section 5.1 with the work of 

other coordinators. 

The survey included the following questions: 

1) Estimate how long does it take to create an offer per 1 single position? (Average 

value); 
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2) After how much time does a technical specialist answer you? (average tech id 

response time per 1 task); 

3) Estimate how long does it take to create a contract template? (Average value); 

4) Estimate how long does it take to create an order on a local plant per 1 single 

position? (Average value); 

5) Estimate how long does it take to create an order on GLS plant per 1 single position? 

(Average value); 

6) Estimate how long does it take to prepare documents for material for the RF customs? 

(Average value); 

7) Estimate how long does it take to invoice 1 single position? (Average value); 

8) Estimate for how long do you wait for the exchange rate from an accountant in case 

of prepaid order? (Average value); 

9) How laborious is the process of creating an offer for you? 

10) How laborious is the process of creating a contract for you? 

11) How laborious is the process of creating an order for you? 

12) How laborious is the process of preparing docs for the RF customs for you? 

13) How laborious is the process of creating an invoice for you? 

The results of this survey are given in Appendix 7 with an indication of the level of 

coordinators from junior to experienced. 

 

5.3.2 Survey analysis 

To verify extent to which the survey results confirm the data collected in section 5.1. and 

analyzed in section 5.2. a short table of the results obtained in section 5.2 should be drawn 

up. The results analysed in section 5.2 are shown in table 5.1. 
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Table 5. 1. Data analysis results 

  Number of 
measurements 

Mean 
Standard 
deviation 

Units 

Offer creation 
per 1 position 

100 0.875 0.86 Minutes 

Tech. 
identification 
response time 

50 5.59 7.08 Hours 

Contract 
template 
creation 

13 33.8 11.57 Minutes 

Order 
creation per 1 
position (NC) 

100 5.38 0.96 Minutes 

Order 
creation per 1 
position (GLS) 

100 3 0.5 Minutes 

Documents 
preparation 
for customs 

reasons 

50 19.82 6.5 Minutes 

Time between 
dispatch from 

WGLS and 
dispatch 

within the RF 

8 3.75 1.2 Days 

Invoicing by 
PCM 

coordinator 
50 15.46 20.7 Minutes 

 

The results of the survey are given in Appendix 7 with an indication of the level of 

coordinators from junior to experienced. 

As can be seen from the survey results (see Appendix 7), the values vary in a smaller and 

larger direction relative to the data presented in section 5.2. This spread is primarily due to 

the different levels of experience of the coordinators, as well as the human factor. However, 

in the two processes, the indications are significantly different, for example, the time to 

create an offer for 1 position - all the coordinators surveyed reported values over 1.5 minutes 

to 6 minutes. According to the results of the survey, the waiting time for a response from a 

technical specialist also turned out to be less than the average value presented in section 5.2 

(see table 5.1). 
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The secondary purpose of the survey was to determine the opinion of the coordinators 

regarding the complexity of the processes under study. Questions were drawn up under the 

numbers 9-13 to identify the complexity. The answers to these questions were from 1 to 5, 

where 1 is very easy, and 5 is very difficult. 

As can be seen from the survey results (App.7), the easiest for PCM coordinators are the 

processes of creating an offer, placing an order and invoicing. The most complex processes 

are the process of creating a contract and the process of preparing documents for Russian 

customs. 

A survey of the PСM coordinator from Italian NС showed an exact match with the data 

presented in section 5.2. However, most of the analyzed processes simply do not exist in the 

work of Italian NС. 
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6 RESULTS AND RECOMMENDATIONS 

Based on the analysis of the collected data, which was carried out in section 5.2, and based 

on the results of the PСM department survey, it could be concluded which processes are the 

most optimized and which should be improved.  

Before identifying bottlenecks in the processes of the Russian subsidiary, it is necessary to 

consider the variations of these processes. According to sections 4.3 and 5.1, some processes 

in the cycle occur at a lower frequency. This means that the absence of, for example, the 

need to conclude a contract will accelerate the time of completion of the cycle by the average 

time of the contract preparing. 

The first cycle consists of processes excluding the contract preparing and import into the 

territory of the Russian Federation. It should be noted that this cycle is the standard of work 

for most NC around the world. This cycle consists of the following processes from the 

perspective of Russian NC: 

 offer creation; 

 order placing; 

 invoicing. 

Table 6.1 shows the measured processes included in the cycle. The bottleneck is defined by 

the mean of the measured values. 

Table 6. 1 The first cycle results 

  Number of 
measurements 

Mean 
Standard 
deviation 

Units 

Offer creation 
per 1 position 

100 0.875 0.86 Minutes 

Tech. 
identification 
response time 

50 5.59 7.08 Hours 

Order 
creation per 1 
position (NC) 

100 5.38 0.96 Minutes 

Order 
creation per 1 
position (GLS) 

100 3 0.5 Minutes 

Invoicing by 
PCM 

coordinator 
50 15.46 20.7 Minutes 
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There are two ways of how this cycle could go. The first condition is when position that 

were requested by customer are identified automatically. Then there is no need to estimate 

technical identification response time. It appears that the invoicing process has a maximum 

mean value and could be considered as the bottleneck. And the second, when identification 

of the requested positions are required. It could be clearly seen that the most time consuming, 

in the cycle, is the technical identification response time. 

The second cycle consists of all processes described in the section 4.3. According to table 

5.1 (see section 5.3), the most time-consuming process in the cycle from the perspective of 

NC is customs clearance. 

Figure 6.1 shows the cycle of supplying spare parts from the organizational point of view of 

the Russian PCM department. The general process is considered from the moment of 

receiving the RFQ from the customer to the moment of issuing the final documents to the 

customer. The cycle is considered together with the supply of spare parts with import to the 

territory of the Russian Federation since this condition is the most time-consuming for PCM 

department and for the physical movement of goods. The colors in Figure 6.1 are graded 

from light green to dark orange and represent the load for the duration of the process (where 

green means less time than orange). 

 

Figure 6. 1. Timeline for the cycle of spare parts supply to the RF from PCM department point of 
view  

 

Answering the second question of this study - «Which processes are bottlenecks in the 

current way of working?», the following processes can be noted: 
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 the process of registration and approval of the supply contract; 

 the process of customs clearance when importing goods into the territory of the 

Russian Federation, which includes sending goods once a week, preparing 

documents for customs clearance, sending goods across the territory of the Russian 

Federation. 

On average, the delivery of spare parts with import to the territory of the Russian Federation 

takes 2 weeks, while the delivery without import to the territory of the Russian Federation 

can take up to a week to the most remote places. It could be concluded that now, import into 

the Russian Federation is the most non-optimized process. It should be borne in mind the 

complexity of working with the customs of Russia, described in chapter 2.4. However, in 

most cases, this is due to the need to collect the necessary documents for imported goods. 

Time is also spent on transferring documents from NC to an external company that is 

involved in customs clearance. To date, “Wärtsilä Vostok” has a contract with a broker 

engaged in customs clearance, and a broker has a contract with a transport company engaged 

in the transportation of goods within the Russian Federation. Such a chain causes delays in 

paperwork, as well as delays in the physical movement of goods. 

According to section 2.4, customs clearance of goods when importing into the territory of 

the Russian Federation must be done directly by the declarant or a person with a power of 

attorney. From the point of view of issuing power of attorney to a broker, where all the 

working conditions and responsibilities are specified in the contract is the secure solution. 

However, this process can be made even safer by creating a unit of the company responsible 

for the customs clearance of imported goods.  

There are two solutions that could optimize the supply of goods and customs clearance in 

the Russian Federation. However, it is worthwhile to understand that each of these solutions 

should be tested in a safe manner so as not to adversely affect the company's work. 

1) Creation of a new unit within the organization “Wärtsilä Vostok”, the main task of 

which will be document registration and customs clearance of goods imported into 

the territory of the Russian Federation. This method implies an increase in the cost 

of maintaining the unit, an increase in legal liability for customs clearance. On the 

other hand, this approach will reduce the time it takes to collect documents for 

customs clearance and reduce the time for dispatching goods within the territory of 
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the Russian Federation. However, a contract with the transport company is still 

required. 

2) Creation of a transaction in the SAP system, the output of which will be a completed 

customs documents. To implement this method, it is necessary to engage the IT 

development department, as well as collect a database with the information necessary 

for the Russian customs for each individual material item number (currently about 

100 thousand positions). This process is time-consuming. However, the result of 

applying this approach will be a simplified way of working with the customs 

authorities of the Russian Federation. A contract and power of attorney can be made 

between “Wärtsilä Vostok” and the transport company directly. In this way, the 

company can eliminate the need for a broker, as well as the need to fill out customs 

documents. 

Regarding the work on coordination and execution of contracts, the only possible way to 

optimize the work of the PCM department is to transfer this responsibility to the employee 

of the legal department. This could accelerate the creation and approval of contracts. 

Currently, templates for contracts are used for work, in which it is necessary to make changes 

case by case, and which cannot be removed from the process. 

Other possible ways to optimize processes are described below. 

According to the results of this study, other bottlenecks in the work process of the PСM 

department are the waiting time for a response from a technical identification specialist and 

the waiting time for a response with an exchange rate from accounting. Both bottlenecks 

affect the key performance indicators of both the response time for the customer’s request 

and the time for providing the final documents to customers. 

A very simple solution for obtaining the exchange rate may be to provide access to the PСM 

department to view payment by invoice number in the SAP system. Now, only accounting 

has access to this transaction, which causes such a delay when invoicing prepaid orders. 

To create a reader’s understanding of why the company “Wärtsilä Vostok” cannot work 

according to a different sales scenario presented in section 2.1, it is necessary to explain the 

emerging difficulties. The most optimal scenario for the Wärtsilä company, according to 

which the majority of NCs worldwide work, is the scenario of an intercompany billing model 

(see section 2.1.2). In this scenario, there is one sale between WGLS and the customer, which 

means issuing one invoice to the customer and a significant reduction in the amount of work. 
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However, many Russian customers work only with supply contracts, which would be 

difficult to do, working directly with a European company. 

In conclusion, it could be said that work on process optimization is ongoing, and now a 

decision has been made to transfer responsibilities for creating contracts to a new position 

approved by the company. Also work is underway to optimize the customs clearance process 

for goods imported into the territory of the Russian Federation. The results of this study 

provided to the company. 
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APPENDICES 

Appendix 1 The EU VAT exception for vessels (source: Articles 269 and 270 UCC) 

Country Conditions Requirements 

France 1. Vessel navigating on high seas for at least 70% of total navigation of previous 
year 

2. Commercially registered 
3. Equipped with permanent crew 
4. Assigned to a commercial activity 

Statement provided by the customer confirming that 

the vessel meets the conditions 

Greece 1. Mostly operating on high seas 
2. External length of at least 12 meters 
3. Having a specific customs tariff code 

Tariff code list 

Italy Vessel navigating on high seas for at least 70% of total navigation of previous year Statement provided by the customer confirming that 

the vessel meets the conditions 

The 

Netherlands 

Vessel navigating on high seas for at least 70% of total trips/time/distance in previous 

year 

Statement provided by the customer confirming that 

the vessel meets the conditions 

Poland The vessel must fall in one of the categories provided by the local tax authorities Statement provided by the customer confirming that 

the vessel meets the conditions 

Saudi Arabia 1. Predominantly used or intended to be used for international transport 
2. Designed or adapted to carry at least 10 people (crew and passengers) or to 

carry goods on a commercial basis 

Statement provided by the customer confirming that 

the vessel meets the conditions 

Sweden Vessel navigating on high seas for at least 50% of total navigation of previous year  

The United 

Kingdom  

1. Vessel having a gross tonnage of not less than 15 tons 
2. Neither designed nor adapted for use for recreation or pleasure 

Statement provided by the customer confirming that 

the vessel meets the conditions 

 

  



 

Appendix 2. General process model of spare parts supply from the Russian subsidiary point of view 

 



 

Appendix 3. Offer creation process model

 



 

Appendix 4. Contracts preparing process model 

 

 



 

Appendix 5. Placing an order process model 

 

 

 

 

 



 

Appendix 6. Invoicing process model 

 

  



Appendix 7. PCM survey results 

Coordinator level Experienced Experienced Junior Middle Junior 

Italian PCM 
coordinator 

(exp) 

Estimate how long does it 
take to create an offer per 1 

single position? (Average 
value) 

2 minutes 2 minutes 
4 

minutes 
1,5 

minutes 
6 

minutes 
1 minutes 

After how much time does a 
technical specialist answer 

you? (average tech id 
response time per 1 task) 

1 hour 2 hours 3 hours 
40 

minutes 
3 hours 15 minutes 

Estimate how long does it 
take to create a contract 

template? (Average value) 

N/A 20 minutes 
50 

minutes 
40 

minutes 
30 

minutes 
N/A 

Estimate how long does it 
take to create an order on 

local plant per 1 single 
position? (Average value) 

4 minutes 3 minutes 
8 

minutes 
6 

minutes 
8 

minutes 
N/A 

Estimate how long does it 
take to create an order on 

GLS plant per 1 single 
position? (Average value) 

3 minutes 3 minutes 
6 

minutes 
4 

minutes 
8 

minutes 
3 minutes 

Estimate how long does it 
take to prepare documents 

for material for the RF 
customs? (Average value) 

15 minutes 30 minutes 
35 

minutes 
30 

minutes 
40 

minutes 
N/A 

Estimate how long does it 
take to invoice 1 single 

position? (Average value) 

10 minutes 7 minutes 
12 

minutes 
10 

minutes 
20 

minutes 
N/A 

Estimate for how long do you 
wait for exchange rate from 

accountant in case of 
prepaid order? (Average 

value) 

30 minutes 40 minutes 
20 

minutes 
30 

minutes 
50 

minutes 
N/A 

How laborious is the process 
of creating an offer for you? 

1 1 2 1 2 1 

How laborious is the process 
of creating a contract for 

you? 

4 3 4 3 3 N/A 

How laborious is the process 
of creating an order for you? 

1 1 1 1 2 1 

How laborious is the process 
of preparing docs for the RF 

customs for you? 

4 4 4 5 5 N/A 

How laborious is the process 
of creating an invoice for 

you? 
2 1 2 1 3 N/A 
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