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The objective of this bachelor’s thesis was to, firstly, illustrate the supply chain of 
body converted Crafters of Volkswagen Commercial Vehicles and to, secondly, 
detect improvement potential in this supply chain. To explain the practical back-
ground of the project, the involved supply chain stakeholders, Volkswagen Com-
mercial Vehicles, the importer K-Auto and Premium Partners of the Volkswagen 
Group, responsible for body conversions, were initially presented. Afterwards, 
serving as a theoretical background of this thesis, the term and purpose of supply 
chain management as well as the framework for conducting the bachelor thesis, 
the so-called Business Process Management Lifecycle, were described. The 
Business Process Management Lifecycle proposes a Supply Chain Operations 
Reference model, that was used to structurally gather process information in in-
terviews and to illustrate the supply chain processes afterwards. In terms of im-
provement potential, a Process Portfolio was used to evaluate the processes ac-
cording to their need of improvement. The improvement potential of the most ur-
gent processes to work on was subsequently verified and eliminated.  

As a result, the project has illustrated the supply chain of body converted Crafters. 
Furthermore, delivery costs of Crafters equipped with four-wheel drive have been 
reduced by (…) % and thereby, additionally, the scope to use foreign body build-
ers could have been broadened. Moreover, the project has contributed to im-
provement potential in terms of spare parts warehousing and after-sales commu-
nication, which shall be analysed by further projects.  

Keywords: Supply Chain Management, Logistics, Business Process Manage-
ment Lifecycle, Supply Chain Operations Reference Model  
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1 INTRODUCTION 
 

 

1.1 Current Situation 
 

A company is at risk to lose 40% percent of yearly profits every ten years due to 

supply chain interruptions, according to a study of McKinsey Global Institute 

(2020). The current semiconductor crisis exemplifies the impact and complexity 

of supply chains very well: Due to increasing demand of electronic devices like 

laptops and tablets in the current Corona pandemic, the need of semiconductor 

products has been increased tremendously (Heise, 2021). At once, environmen-

tal disasters such as flooding and dryness in raw material extraction areas like 

China and Taiwan have led to decreasing availability of semiconductors (Zeit, 

2021). Due to this increase of demand and decrease of supply, the automotive 

industry is confronted with costs of several hundred million Euros and potential 

production downtimes of up to four and a half million cars in 2021 (Handelsblatt, 

2021). The impact of supply chains on the financial state of a company becomes 

apparent.   

 

The financial state of the Volkswagen (VW) Group is strained. Due to former pen-

alty fees of more than 30 billion Euros for Diesel Gate in 2015 (Deutschlandfunk, 

2021) as well as current invests in e-mobility and digitalisation of more than 62 

billion (Frankfurter Allgemeine Zeitung, 2020), the Group is forced to provide 

profit-yielding products. A possible way to generate streams of revenue and ad-

dress customers successfully are body conversions. Body conversions encom-

pass equipment or adjustments of vehicles to expand their usability. Especially, 

Volkswagen Commercial Vehicles (VW CV) requires these customized solutions 

to address differing needs of their commercial customers (Volkswagen Group, 

2020a).    
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To support the integration of body conversions and improve sales in foreign mar-

kets, this project is going to address the Crafter and its body conversions in the 

Finnish market. The car model is also significantly concerned by the above-de-

scribed semiconductor crisis. In April of 2021, the production was interrupted for 

three weeks in Wrzesnia, the production plant of the Crafter in Poland 

(Hannoversche Allgemeine Zeitung , 2021).  

 

1.2 Project Target Setting  
 

The following bachelor’s thesis has been done in collaboration with VW CV and 

its Finnish importer K-Auto. From a business related point of view, the objective 

is to illustrate the current supply chain processes of body converted Crafters in 

Finland by conducting interviews with the involved supply chain stakeholders. 

Right now, the body conversion supply chain of Crafters is just partly docu-

mented. Furthermore, during the investigation, improvement potential shall be 

detected in the supply chain processes. This project should serve as a discussion 

basis for the involved companies. 

 

To reach the above-mentioned objectives, the following research questions are 

going to be answered in this thesis:  

 

1) Which theoretical models can be used to illustrate and analyse the com-

plexity of supply chain processes?  

2) How can the process information be collected in a structured manner?  

3) Who is involved in the supply chain of body converted Crafters?  

4) Which processes exist in the supply chain of body converted Crafters?  

5) To what extent can improvement potential be detected in the supply 

chain of body converted Crafters? 

 

From an academic point of view, the objective of this project is to demonstrate 

knowledge and capabilities, learned in the double degree programme of Industrial 

Engineering at Hochschule Hannover (HSH) and Mechanical Engineering at 

Tampereen ammattikorkeakoulu (TAMK), to achieve the bachelor’s degree in 

both programmes (Tampere University of Applied Sciences, 2019). 
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1.3 Thesis Structure  
 

The thesis is going to start with a brief introduction of the involved companies VW 

CV and K-Auto. Additionally, the role of second stage manufacturers, also called 

body builder, or Premium Partner in the context of the Volkswagen Group, is in-

troduced in chapter two of this thesis.  

Subsequently, the theoretical background for conducting the thesis is set in terms 

of definition and purpose of supply chain management in chapter three.  

 

In the following chapter four, the framework for conducting the practical project in 

this thesis, the Business Process Management (BPM) Lifecycle, is presented. 

The BPM Lifecycle is divided in an excluded phase, which is executed once in 

terms of BPM, and a multi-iterative and repeatable cycle, consisting of five 

phases. The core of this thesis is based on the excluded phase, process identifi-

cation. The applied theoretical models of this phase, a Supply Chain Operations 

Reference (SCOR) model and a Process Portfolio are introduced. Additionally, 

the other phases of the lifecycle are described to guide the analysis of one supply 

chain element in detail.  

 

Semi-standardized expert interviews based on the previously stated SCOR 

model serve as data collection method for body converted Crafters supply chain 

process information. The theoretical background is therefore presented in chap-

ter five.  

 

Afterwards, in chapter six, the project is carried out and the described theoretical 

models are applied. Consequently, the current supply chain processes of body 

converted Crafters are questioned, structurally illustrated and evaluated accord-

ing to their need of improvement. Additionally, to not just propose improvement 

areas, but also to achieve countable results, the previously detected potential in 

terms of Crafter four-wheel drive conversion is analysed and prepared for imple-

mentation.  

 

Finally, the results found in this thesis are summarized, reflected and an outlook 

for further research is given in chapter seven of this thesis.  
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2 COMPANY PRESENTATION 
 

 

2.1 The Volkswagen Group  
 

The VW Group consists of twelve independent car manufacturer brands and one 

financial service provider. Starting in the upper left corner and continuing line by 

line in Figure 1 (Volkswagen Group, 2021b), the twelve carmaker brands are 

Volkswagen, Audi, Seat, Skoda, Bentley, Bugatti, Lamborghini, Porsche, Ducati, 

VW CV and MAN. The product portfolio of the VW Group encompasses different 

types of vehicles like commercial light vehicles, trucks and busses, luxury cars, 

passenger cars and motorcycles. The financial company is called Volkswagen 

Financial Services and deals with car insurances, leasing contracts and financing 

of cars. The logo of the company is illustrated at the lower edge of Figure 1. 

 

 
FIGURE 1. Brands of the VW Group 

 

2.2 Volkswagen Commercial Vehicles  
 

The brand VW CV is headquartered in Hanover and started operating inde-

pendently in 1995 as the fifth brand of the VW Group in addition to VW passenger 

cars, Audi, SEAT and Skoda. Before that, the brand VW CV was part of VW pas-
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senger cars. Today, more than 23,955 people are employed at VW CV. The com-

pany is the leading brand for autonomous driving as well as for mobility and 

transport services of the VW Group (Volkswagen Commercial Vehicles, 2021d).  

 

The current product portfolio of VW CV is shown in Figure 2 (AMAG Automobil 

und Motoren AG, n.d.). It encompasses, considered from the left to the right edge 

of the Figure, the Pick-Up Amarok, the Crafter Van, the smaller light-weight de-

livery car Caddy and the Transporter (Volkswagen Commercial Vehicles, 2021c). 

Each of the models Crafter, Caddy and Transporter is available in different spec-

ifications for passenger transportation as well as for commercial purposes 

(Volkswagen Commercial Vehicles, 2021a).   

 

 
FIGURE 2. Product portfolio of VW CV 

 

The Transporter, also called T-Model, has been being produced in the headquar-

ter factory in Hanover, Germany, since 1955. The Pick-Up Amarok production in 

Hanover ended in the end of 2020, but still continues in Pacheco, where 

Volkswagen Argentina has launched a plant in 1980 (Volkswagen Group, 2021b). 

The Caddy is produced in Poznan by Volkswagen Poznan GmbH, a 100% sub-

sidiary of VW CV. Regarding the Crafter, a new factory has been built to produce 

the second generation of Crafter in Wrzesnia in 2016 (Volkswagen Group, 2018).  

 

In 2020, 372,000 cars have been delivered to customers, which is, in contrast to 

almost half a million cars in 2019, a loss of 24.4 percent. The sales revenue has 
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been decreased by nearly 20 percent between 2019 and 2020. The operational 

income declined from 510 million in 2019 to a minus of 454 million in 2020 

(Volkswagen Group, 2021b). The numbers show that VW CV has to improve its 

sales and use chances to improve its revenue.    

 

2.3 Volkswagen Premium Partner  
 

A body builder, also known as second stage manufacturer, is a company that 

adds specific parts to vehicles produced by original equipment manufacturer, in 

order to enhance the application spectrum for customers (Hilgers 2016, 3). 

Hence, body builders are especially important to satisfy specific needs of com-

mercial customers. In 2015, 76 percent of light commercial vehicles, character-

ized by a gross weight of under 3.5 tons, have been additionally converted by a 

second stage manufacturer. For cars with more than 3.5 tons gross weight, 70 

percent of sold cars were treated by body builders (Ludanek 2017, 167-168). 

   

VW CV provides body conversions in collaboration with second stage manufac-

turers for several application areas like the construction and forest business, pub-

lic authorities, craftsmen, delivery service provider, fire departments as well as 

for medical transportation and transportation of disabled people (Volkswagen 

Group, 2021a).  In Figure 3,  a Crafter converted for a fire department is shown 

(Volkswagen Commercial Vehicles, 2021b). In this case, the conversion con-

cerns the interior in terms of a specific seat and built-in cupboards as well as the 

exterior regarding sirens and flashing blue lights.    

 

 
FIGURE 3. A Crafter converted for a fire department 
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The VW Group distinguishes their body builder network in so-called Registered 

Converters, Integrated Partners and Premium Partners, where the Premium Part-

ner certification is the highest form of collaboration. To become a Premium Part-

ner, a company has to comply with several internal and external standards like 

the ISO 9001 (Aalto, S., 2021). All body builders have access to product infor-

mation required for development of body conversions such as CAD-data or tech-

nical drawings. Additionally, Integrated and Premium Partners have the right to 

use an official logo to show their certification by VW CV. In contrast to Integrated 

Partners, Premium Partners are earlier informed about incoming product 

changes and have the right to use the same templates as VW CV for their mar-

keting campaigns.  Additionally, it is possible for Premium Partners to collaborate 

with VW CV in marketing campaigns and trade show appearances (Volkswagen 

Commercial Vehicles, 2018).   

 

2.4 K-Group and K-Auto 
 

The K-Group, also called Kesko, is a Finnish company operating in the trading 

sector of groceries, building and technical trades as well as car trades. In 2020, 

approximately 39,000 people were employed at Kesko and its K-retailers. The K-

Group owns more than 1,800 stores in seven countries: Poland, Sweden, Nor-

way, Latvia, Lithuania, Estonia and Finland (Kesko, n.d.).  

 

The K-Group has recorded net sales of 10,669 million Euros and an operating 

profit of almost 570 million Euros. Figure 4 illustrates the shares of net sales and 

its operating profit according to its divisions (Kesko, 2021). The car trade division 

is called K-Auto and contributes to net sales with 893 million and operating profit 

with 23 million Euros at least, which equates 8.3% of total net sales and 4.1% of 

the total operating profit. In contrast, the grocery trade as the strongest division 

has had a net sales share of 54% with 5,732 million Euros and an operating profit 

share of 66% with 375 million Euros. The building and technical trade division 

was accountable for 38% of total net sales with 4,066 million Euros and for 36% 

of the operating profit with total earnings of 202 million Euros (Kesko, 2021).  
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FIGURE 4. Share of net sales and operating profits per K-Group divisions 

 

The car trade divisions imports and markets all brands of the VW Group in col-

laboration with the in-house dealer-network K-Caara in Finland. K-Auto imported 

18,140 cars in the previous year 2020, leading to a total market share of 17%. In 

respect of the brand’s market performance, VW CV had the biggest market share 

of all imported brands with 21% in the light commercial vehicle segment (Kesko, 

2021). The numbers show that VW CV has potential to improve the overall share 

of Kesko’s car trade division K-Auto.  
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3 THEORETICAL BACKGROUND OF SUPPLY CHAIN MANAGEMENT 
 

 

3.1 Definition of Supply Chain and Supply Chain Management  
 

The term supply chain encloses all steps needed to create a product for the cus-

tomer. It starts with acquisition of raw material, encompasses all manufacturing 

and assembling operations, envelopes every transportation and storage activities 

as well as includes all recycling and reshipment operations of a product. Com-

monly, several jointly collaborating companies and organizations are involved in 

a supply chain, which are organized in a complex network (Zijm, et al., 2019, p. 

33). An example of a broad network for fulfilling customer’s demand is shown in 

Figure 5, where four suppliers, two manufacturer, three distribution centre and 

two retailer are involved (Erenay, et al., 2015).  

 

 
FIGURE 5. Example of a complex supply chain network  

 

According to the Council of Supply Chain Management Professionals (2020), 

supply chain management encloses the planning and management of a com-

pany’s supply chain including all logistics related activities as well as purchasing 

and conversion activities. Especially, the coordination and collaboration with 

stakeholders of the supply chain like suppliers, manufacturers, logistics service 

provider, retailer and customers have to be ensured (CSCMP, 2020).   
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The concept of supply chain is sometimes mixed up with the theoretical approach 

of value chain (Werner 2020, 11). In contrast to supply chain, value chain is more 

far-reaching because it also includes supportive activities required for adding 

value to a product like human resource management and technology develop-

ment (Khan & Yu 2019, 3). Furthermore, aspects like corporate identity and cus-

tomer retention of a product are considered by value chain but are of minor im-

portance in terms of supply chain (Werner 2020, 18).  Another difference is that 

the concept of supply chain is classified in an operational dimension, while the 

approach of value chain is rather contextualized in a strategic one. The main pur-

pose of value chain is to identify customer value and subsequently create com-

petitive advantages by providing superior products and services, while supply 

chain ensures the smooth creation of these products (Tarver, 2020). However, 

despite some differences between these terms, it can be stated that the approach 

of supply chain is crucial for an efficient value chain. It embraces the concept of 

supply chain because well-working supply chain processes are fundamental for 

ensuring customer satisfaction and thereby assuring a benefit (Khan & Yu 2019, 

3).  

 

Furthermore, the concept of supply chain management is sometimes also used 

synonymously with the term of logistics management (Werner 2020, 12). From a 

theoretical point of view, logistics management is defined as a part of supply 

chain management because it contains all transportation and storage processes 

of raw material, components and products. Additionally, it ensures an appropriate 

flow of information within the group of supply chain stakeholder. However, the 

collaborative aspect of actively coordinating different stakeholders is not included 

in logistics. In that respect, the concept of supply chain management is even more 

comprehensive in comparison to logistics (Zijm et al. 2019, 33).  

 

The relationship of logistics management and supply chain management is illus-

trated in Figure 6 (Zijm et al. 2019, 34). The concept of supply chain management 

embraces the logistics management approach under consideration of creating a 

collaborating network, which may take place on a supranational level to benefit 

from globally operating companies.  
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FIGURE 6. Relationship of Supply Chain and Logistics Management 

 

3.2 Purpose of Supply Chain Management 
 

The purpose of supply chain management is to assure a sufficient supply of 

goods, information and cash flows within supply chain stakeholders, while in-

creasing quality, decreasing costs and improving supply chain’s performance in 

terms of flexibility and time (Werner 2020, 29).  

 

Referring to the former task of supplying goods sufficiently, the so-called 7R ob-

jective illustrates the requirements of this aspect appropriately. According to Zijm 

et al. (2019, 38), supply chain management has to ensure: 

 

 The Right goods (i.e. as ordered)  
 In the Right quantity  
 With the Right quality 
 At the Right time  
 At the Right place  
 At the Right cost  
 At the Right sustainable impact/ footprint 
 
 
Considered from a theoretical perspective, as already stated in the former chap-

ter, the transportation and storage of materials, parts and completed products is 

the core element of logistics as subcomponent of supply chain management. 

Hence, the purpose is to efficiently fulfil customer demands (Christopher 2016, 

2).   
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In the following of this chapter, supply chain management’s task of affording in-

formation sufficiently is described by highlighting four commonly shared types of 

information within a supply chain. Moreover, one of the most urgent problems of 

inaccurate information management is illustrated, the so-called bullwhip effect.  

 

In general, due to the fact that several companies are engaged in a supply chain, 

a well-working information-flow is required to ensure a smooth collaboration (Ha 

& Tang 2017, 27). Even though a multiplicity of various information is exchanged, 

four main types of information can be classified related to supply chain manage-

ment: demand, forecast, inventory status information and product development 

information. Ideally starting with the customer, the demand information flows 

along upstream stages of the supply chain and requests a product, parts of a 

product or services. Forecast data is quite similar to demand information but it 

has to be defined rather as estimation of future demand than concrete order. In-

ventory status information encompasses all data concerning quantity and availa-

bility of inventory at each stage of the supply chain. Product development infor-

mation is defined as data which is given by a manufacturer, working on a new 

product or service, for informing its downstream or upstream partners and making 

pre-adjustments of their processes possible (Ha & Tang 2017, 28).   

 

An incorrect flow of information reduces the effectiveness of supply chains in ful-

filling customer’s desires. One of the phenomena caused by an inaccurate infor-

mation-flow is called bullwhip effect. This is defined as amplification of demand 

along upstream stages of the supply chain starting at the initial customer request 

(Ha & Tang 2017, 5). The bullwhip effect is caused by various information-flow 

shortcomings. One of the main problems is that manufacturers tend to actively 

overestimate their forecasts to avoid dealing with supply shortages. The costs of 

cancelling consciously over-forecasted orders, so-called phantom orders, are 

lower in comparison to the risk of running out of stock. However, although costs 

are reduced for a single actor, the overall performance of supply chain is de-

creased (Ha & Tang 2017, 32). In addition to incorrect forecast information, in-

ventory status information is frequently considered insufficiently and conse-
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quently exaggerated orders are demanded. Furthermore, due to experienced de-

lays in deliveries, the amount of required safety stock could increase, which leads 

to excessive order volumes (Ha & Tang 2017, 5).   

 

The bullwhip effect is exemplary shown in Figure 7 related to the information or-

der management of a consumer, a retailer, a distributor and manufacturer 

(Teixeira, 2021). The amount of raw material, subcomponents or product orders 

increases along the supply chain due to the previously stated information-flow 

shortcomings. The customer is sufficiently supplied, but the overall performance 

of the supply chain is inefficient. The phenomenon is called bullwhip, because the 

increase of order amount looks like a bullwhip as presented in Figure 7.  

 

 

 
FIGURE 7. The bullwhip effect exemplary shown in a supply chain of four parties 

 

In the literature, issues and tasks related to financial flows within supply chain 

networks are frequently discussed, but the financial dimension of supply chain 

management has to be considered as well. The financial flow encompasses is-

sued invoices and their specifications in terms of payment terms, physical and 

virtual cash payments (Pfohl & Gomm 2009, 149-151).  

 

As presented in Figure 8 (Zijm et al. 2019, 29), financial, information and material 

flows move in both directions along the upstream, presented by the node (n-1) 

as well as downstream parts, presented by the node (n+1) of the supply chain. 
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To illustrate the flow in both directions more concretely, if the node (i) in the mid-

dle of the Figure is considered as manufacturer of cars, information concerning 

availability of specific models, current production capacities and estimated deliv-

ery days could be given to a retailer, represented by node (i+1). In return, the 

retailer sends order requests to the manufacturer. After the manufacturer has re-

ceived raw material and subcomponents, expressed by work-in-process (WIP) in 

Figure 8, from his supplier, represented by node (i-1), the demanded car is pro-

ducible and subsequently, the finished good is transported to the retailer. Lastly, 

an invoice is issued to the retailer. 

 

 

 
FIGURE 8. Flows within a supply chain move in both directions  

 



23 

 

4 BUSINESS PROCESS MANAGEMENT LIFECYCLE 
 

 

4.1 Introduction of Business Process Management Lifecycle  
 

Before the term BPM is explained, the definition of business processes is consid-

ered. According to Liebetruth (2020, 2), a business process is described as tar-

get-oriented and regularly executed sequence of activities to convert an input into 

a desired output. To illustrate this input-output-relation exemplarily, input varia-

bles could include raw material, information or manpower which is used to pro-

duce the output of, for example, a finished product. The required steps to convert 

a process-initiating input into one or multiple process-ending outputs are prede-

fined (EABPM 2014, 61). In respect of repeatability, the theoretical approach of 

processes is distinguished from the concept of non-recurring projects (Gadatsch 

2020, 6). Several employees, departments or companies are engaged in pro-

cesses, usually supported by a plurality of software information systems 

(Gadatsch 2020, 5).   

 

The main purpose of business process management is to align processes for 

fulfilling customer demands and for achieving operational and strategic aims of a 

business (Schmelzer & Sesselmann 2010, 6). Process management includes 

planning, implementation, analysing and optimization of all business processes 

(EABPM 2014, 62). The key activities of process management are commonly 

described by a Plan-Do-Check-Act-cycle (PDCA-cycle). However, several inter-

pretations of these PDCA-cycle exist (Kosieradzka & Rostek 2021, 35).  

 

The BPM Lifecycle by Dumas et al. (2018, p. 23) shall be applied as a framework 

to improve supply chain processes of body converted Crafters. The approach has 

been chosen because the model starts with an excluded phase, where processes 

of a company are identified on a high-level and structured according to their need 

of improvement. This phase is executed once and provides a map of processes 

to work on for the following phases of the lifecycle, which are organized as a 

multi-iterative and repeatable cycle (Kosieradzka & Rostek 2021, 38-39). In total, 
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the BPM lifecycle includes six phases, illustrated in Figure 9: Process identifica-

tion, process discovery, process analysis, process redesign, process implemen-

tation and process monitoring (Dumas et al. 2018, 23).  

 

 
FIGURE 9. BPM lifecycle with an excluded process identification phase 

 

The main purpose of this thesis is to create the process identification phase, be-

cause no overview of the processes exist currently at K-Auto. A map of processes 

existing in the supply chain should be created and improvement potential shall 

be detected. Additionally, to not only detect issues and also achieve countable 

results, the most urgent process to work on will be conducted through the remain-

ing phases of the lifecycle.  

 

4.2  Step 1 - Process Identification  
 

In theory, the stage process identification is divided in two steps: the first step is 

called process architecture definition and the second one is designated as pro-

cess selection. The purpose of process architecture definition is to systematically 

illustrate the dealt with business processes and their interdependencies. Subse-

quently, in terms of process selection, the most urgent processes to be analysed 
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in detail, are identified. Due to limited temporal and financial resources, the se-

lection of business processes according to their urgency is recommended 

(Dumas et al. 2018, 35).  

  

 Process Architecture Definition by SCOR  
 

Referring to process architecture definition as the first step of the excluded pro-

cess identification phase presented in the former chapter, processes can be de-

scribed differently in terms of applied perspectives and theoretical models. One 

possibly used tool to describe processes is a reference model (Dumas et al. 2018, 

45). This is a predefined set of ideal processes to identify and illustrate current 

business practices, which are not standardized and clearly documented yet 

(Gadatsch 2020, 43). The main advantage of a reference model for describing 

business processes is that it provides a standardized tool-kit to ensure that all 

relevant processes have been considered (Dumas et al. 2018, 46). The tool-kit 

serves predominantly as a framework and hence, is adjustable in accordance to 

specific requirements of an industry or the dealt with company (Liebetruth 2020, 

29). Well-known examples of reference models are the Information Technology 

Infrastructure Library (ITIL) by AXELOS, the Process Clarification Framework 

(PCF) or the Supply Chain Operations Reference Model, shortly written as 

SCOR, by APICS (Dumas et al. 2018, 46).  

 

The latter one is an approach to describe supply chain processes (Werner 2020, 

71). Hence, in contrast to other models for describing business processes, the 

SCOR-model is specialized in illustrating supply chain operations (Bolstorff et al. 

2007, 17). Another advantage of this model is that it can be applied in terms of 

producing companies, service providers, wholesaler as well as retailers (Bolstorff 

et al. 2007, 22).  

 

The SCOR-model has been developed by the Supply Chain Council (SCC) and 

was firstly published in 1996. The SCC is a non-profit association founded by the 

business consultancies Advanced Manufacturing Research and Pittiglio Rabin 

Todd & McGrath, a subsidiary of PricewaterhouseCoopers, in collaboration with 

sixty-nine companies from different industries (Werner 2020, 70). In 2014, SCC 
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and the Association for Operations Management (APICS), an organization for the 

improvement of business processes announced their merger to APICS Supply 

Chain Council (Eshkenazi, 2014). Today, the company improves continuously the 

SCOR approach in collaboration with more than 1,500 organizations from differ-

ent sectors like BASF, General Electric, Procter & Gamble or IBM (Werner 2020, 

70).   

 

The SCOR-model encompasses three steps to describe a supply chain level-by-

level. The first step portrays the general context of a supply chain in terms of 

involved companies, their geographical location as well as the traded products. 

Furthermore, it is defined, which parts of supply chain are considered in the fol-

lowing two steps. This is done by a pre-selection through five process elements: 

plan, source, make, deliver and return for each stakeholder of the supply chain 

(Supply Chain Council 2012, 3). Afterwards, in the second step, the process ele-

ments are particularly described by a standardized SCOR-Toolbox, where each 

process element consists of different subcategories to work on. The SCOR-

Toolbox is going to be explained in the following of this chapter. In the third stage, 

after a superior draft of the supply chain has been developed and the processes 

of each stakeholder were identified, the particular process steps of each process 

element are structurally shown (Bolstorff et al. 2007, 20).  

 

To illustrate the step-by-step approach of SCOR more comprehensively, Figure 

10 has been created (Gulledge et al. 2001). In the first phase, the supply chain 

and the processes to be described are defined. This step is called top level de-

scription (Werner 2020, 71). Subsequently, the previously determined process 

elements are further detailed by the SCOR-Toolbox, presented in Figure 12 on 

page 22, where each process element is further described by subcategories of 

the element (Bolstorff et al. 2007, 20). In the case, presented in Figure 10, the 

return process element, visible in the upper right corner between retailer and cus-

tomer, is further described in terms of reasons for the return process. In this case, 

the return process due to unexpected product defects as well as the return pro-

cess due to regular maintenance is considered. In the literature, the second step 

is called configuration level (Werner 2020, 72).  Lastly, each process element is 

structurally illustrated, as presented in the lower right corner of Figure 10. The 
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step is designated as process element level, as shown in Figure 10 (Werner 

2020, 75).   

 

  
FIGURE 10. Approach of SCOR to describe supply chain processes (Gulledge, 
et al. 2001, modified) 

 
Top Level Description 
 

In the following paragraph, the process elements of top-level description are ex-

plained in detail. According to Werner (2020, 73), five process elements are dis-

tinguished: plan, source, make, deliver and return. In other versions of SCOR, 

another process element is added, which is called enable. The enable process 

element encompasses all information exchange operations (Bolstorff et al. 2007, 

135). However, Werner (2020, p. 74) summarizes all information management 

operations in so-called infrastructure processes. The process elements to define 

supply chain operations are illustratively shown in Figure 11 (Zijm et al. 2019, 35) 
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FIGURE 11. Process elements of SCOR on the top-level description  

 

The process elements source, deliver and return describe the interrelation of sup-

ply chain stakeholders to their upstream supplier and downstream customer 

stages. The make process element defines the internal operations executed by 

the considered supply chain stakeholder. For example, if the supply chain stage 

designated as your company in Figure 11 is a car manufacturer, the source ele-

ment would describe how tires and other subcomponents of cars are transported 

from previous suppliers to the production line of your company. The make ele-

ment would describe the assembling process of subcomponents to a final car and 

the deliver process element would describe its transport to the next supply chain 

stage like a retailer or customer. If any returning operations are required, for ex-

ample, due to quality issues in subcomponents or the car itself, these operations 

are considered by the process element return. The process element return is di-

vided in source return to an upstream stage and deliver return back from a down-

stream stage of the dealt with supply chain stakeholder (Werner 2020, 73). In 

terms of the former car manufacturer example, returning of subcomponents to 

suppliers would be considered by the process element source return, while re-

turns of already delivered cars would be considered by the process element de-

liver return. The process elements source, make, deliver and return are also des-

ignated as execution operations. Execution operations change the characteristics 

or location of raw material, components or finished products (Bolstorff et al. 2007, 

135). Additionally, these elements are controlled by a superior plan process ele-

ment. Plan processes measure and subsequently align the amount of required 

resources for accomplishing the desired outcome (Bolstorff et al. 2007, 135).  
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Configuration Level Description  
 

In the following Figure 12, the SCOR-Toolbox provided by Werner (2020, 74) is 

shown to describe the process elements of the first step more detailed. In terms 

of the process element plan, planning operations could deal with the general de-

sign of a company’s supply chain (P1) as well as with the planning of source (P2), 

make (P3), deliver (P4) and return (P5) process elements.   

 

Furthermore, as visible in Figure 12, the process elements source, make and 

deliver are distinguished in terms of their production strategy of the dealt with 

material, component or final product. The make-to-stock approach (MTS) is de-

fined by a production program based on estimated forecasts instead of real cus-

tomer orders. Raw materials, components and finished products are produced 

and subsequently stored ahead until they are demanded by the downstream 

stage of the supply chain stakeholder. In contrast, the make-to-order strategy 

(MTO) as well as the engineering-to-order strategy (ETO) are characterized by a 

production program, which is scheduled based on specific customer orders. The 

difference between these production strategies is caused by the accomplishable 

complexity of customer desires. In terms of ETO, the customer is able to order a 

highly customized and complex product, while, referring to MTO, just a limited 

variety of product variants are selectable (Barbosa & Azevedo 2018, 5147).   

 

FIGURE 12. SCOR-Toolbox to describe process elements in detail 
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The returning operations are subdivided corresponding to reason for the return. 

Firstly, the return of material, components or finished products from a down-

stream or back to an upstream stage of the supply chain could be caused by 

defects, which is shown by R1 in Figure 12. Secondly, the return operations may 

take place due to maintenance, repair or overhaul activities, which is expressed 

by the abbreviation MRO, which stands for maintenance, repair, overhaul, in the 

figure. Thirdly, material, components or finished products have been sourced or 

delivered excessively and therefore it is required to return the excessive amount 

(Werner 2020, 74).  

 

Process Element Level Description  
 
In terms of the third SCOR step, after the process elements of each supply chain 

stakeholder have been described, each process element is structurally shown in 

concrete process steps (Werner 2020, 75). For example, the make process ele-

ment of a product requires four steps: withdrawal of material, manufacturing, 

packaging and storing as presented in Figure 13.  

 

 
FIGURE 13. Exemplary process arrow of SCOR process element level (Werner 
2020, 76, modified)  
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The documentation of each process step is usually standardized. Plan operations 

are described by a capital “P”, sourcing activities are labelled by “S”, making op-

erations by “M”, delivery activities by “D” and return processes are designated by 

the capital letter “R” (Bolstorff et al. 2007, 135). The subcategories are designated 

with a pre-defined digit in addition to the previously stated capital. For instance, 

as visible in the SCOR-Toolbox of (Werner 2020, 74), return due to defects is 

designated with R1, return due to maintenance, repair or overhaul is designated 

with R2 and return due to excessiveness is marked by R3. Additionally, according 

to their execution order, the detailed process steps are marked with a second 

digit. For instance, if the previously stated product example is produced and 

stored ahead (M1; MTS), the first step of scheduling a production slot is desig-

nated with M1.1., withdrawal of material with M1.2., manufacturing with M1.3., 

packaging with M1.4. and storing is marked with M1.5 (Bolstorff et al. 2007).  

 

 Process Selection by Process Portfolio  
 

Referring to process selection as the second step of the excluded BPM process 

identification phase, a frequently used tool to determine the demand of improve-

ment for particular processes is the Process Portfolio. It encompasses all dealt 

with processes and visualizes these according to different criteria. Thereby, the 

management of a company is able to decide which processes should be consid-

ered in detail. In the beginning of BPM, it is proposed to select just a small project 

and gain learning effects. Too many improvement projects lead to complexity of 

coordination because business processes are usually interrelated. The process 

selection is based on three different dimensions: strategic importance, health and 

feasibility of the process (Dumas et al. 2018, 64).   

 

The first criteria, strategic importance, evaluates the value of the chosen process 

regarding strategic goals of a company. For example, if a predominantly revenue-

orientated business generates most of its revenue after a product has been sold, 

after-sales processes are most important. In general, the strategic importance of 

a process is commonly assessed under consultation of senior managers of a 

company.  
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The second criterion health describes the efficiency of converting an input into a 

desired output or, in other words, the process performance. The most common 

performance dimensions are time, costs, flexibility and quality in terms of pro-

cesses (Dumas et al. 2018, 65-66). The first element time could be assessed by 

throughput time, also called cycle time, which measures the required time for 

successfully conducting a process. Additionally, the time dimension could be fur-

ther detailed by, for example, measuring waiting or idle times in the process 

(Dumas et al. 2018, 59). Regarding costs, the potential to reduce costs is usually 

assessed. Moreover, the improvement of revenue and yield could be targeted as 

well (Dumas et al. 2018, 60). The third process performance dimension, flexibility, 

defines the capability of a process to react to changes. For instance, the addi-

tional costs for converting 20% more input into output could be measured (Dumas 

et al. 2018, 61).  

 

Referring to the fourth supply chain process performance aspect quality, four def-

initions are stated by Nagurney and Li (2016, 6-7). The first one describes quality 

as degree of meeting customer’s requirements. However, customers of the pro-

cess with differing requirements exist, leading to a rather subjective process eval-

uation. Further, the authors define that, secondly, quality is excellence or, thirdly, 

value. Both terms are too abstract and hence, not suitable for a practical evalua-

tion of supply chain process quality in this thesis. The last aspect for quality by 

Nagurny and Li (2016), the conformance-to-specification approach, most likely 

enables measurability of quality. This concept defines quality as the deviation of 

internally predefined expectations of a process and its real manifestation. To 

measure the quality numerically, the costs for eliminating quality shortcomings 

are calculated. For example, expenses for dealing with complaints or rework are 

measured (Nagurney & Li 2016, 8-9).  

 

The third criterion, feasibility, suggests the convertibility of a process. Some pro-

cesses are not easily adjustable due to complex allocation of competences or 

political and cultural obstacles. The element feasibility is distinguished in low, me-

dium and high, which is expressed by different levels of grey of bubbles marking 

a process (Dumas et al. 2018, 56-57). An exemplary process portfolio by Dumas 



33 

 

et al. (2018, 64) is shown in Figure 14. The criteria strategic importance is in-

cluded on the y-axis, health shown on the x-axis and feasibility expressed by the 

colour of the process bubbles. To choose one process to deal with in the following 

of the BPM lifecycle, the selection focus is set on unhealthy processes with both, 

a high strategic importance as well as high feasibility.  

 

 
FIGURE 14. Process portfolio template (Dumas et al., 2018, 64, modified) 

 

4.3 Step 2 – Process Discovery  
 

After the processes have been identified and the most relevant process to work 

on has been selected, the process steps of the chosen process should be dis-

covered in detail (Dumas, et al. 2018, 75). The tool proposed by BPM literature 

to clearly explore the process steps is a swimlane-diagram (Dumas et al. 2018, 

18). A swimlane-diagram is used to highlight dependencies and responsibilities 

of processes across interdivisional or organizational borders. Each lane indicates 

the circle of influence of a division or a company. To illustrate process flows in 

swimlane diagrams, different so-called languages are applied like the widely-

used Business Process Model and Notation (BPMN) standard, launched by the 

Object Management Group (OMG) in 2013 (Dumas et al. 2018, 18). However, 

the modelling approach of BPMN integrated in swimlanes is rather used for mod-

elling detailed administrative processes and hence, does not suit for complex 

supply chain processes very well (Liebetruth 2020, 41). 
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Therefore, the supply chain process selected in the process portfolio, introduced 

in chapter 4.2.2, is modelled in detail by concretizing the process element level 

of the SCOR-model, presented in chapter 4.2.1. The structurally shown process 

steps of each element, as previously presented in Figure 13, are particularly de-

scribed by standardized process cards (Werner 2020, 76). According to Werner 

(2020, 78-79), the process cards encompass core Key Performance Indicators 

(KPIs), which are described in Table 1.  

 

Key Performance Indicators are multifaceted and always depend on the consid-

ered kind of process step. A process step related to storing finished goods re-

quires different KPIs than a transport process step. For example, regarding trans-

portation, it is important to measure the covered distance of the transport, while 

the amount of required warehouse capacity is evaluated for the storing activity 

(Liebetruth 2020, 56).  

 

TABLE 1. KPIs included in SCOR process cards 

Key Performance Indicator  Definition 
On Time Delivery to Request  Measures the amount of orders which have 

been delivered in time to the customer in % 

Order Fulfilment Lead-time  Required time to fulfil a task in days 

Upside Production Flexibility Required time to adjust the process step to pro-

duce 20% more of the step’s output  

Total Supply Chain Costs  Costs of the process step in relation to the total 

revenue of the process’ product  

Cash-to-Cash-Cycle Time between invoice and final cash payment 

Inventory Days of Supply Number of days that inventory is hold in stock 

until it is sold to or used by a customer  

Asset Turns Amount of inventory turnovers per year 

 

 

The applied discovery method is similar to the concept of value stream mapping, 

as shown in the literature of Liebetruth (2020, 46) or logistic related value stream 

mapping introduced by Knössig (2013, 135-144). However, to not exceed the 
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amount of applied theoretical models in this thesis, the SCOR approach is deep-

ened as shown in Figure 15, instead of newly introducing value stream mapping.  

 

 
FIGURE 15. SCOR process arrows extended by KPIs 

 

4.4 Step 3 – Process Analysis  
 

After the current process model has been illustrated in the second step of the 

BPM lifecycle, process discovery, the chosen process can be analysed by vari-

ous tools in detail. One of these tools is waste analysis, a core technique of the 

Toyota Production System developed by Taiichi Ohno in the 1970s, which has 

been accommodated in the so-called lean principles (Dumas et al. 2018, 218-

219).  

 

Waste analysis tries to improve the efficiency of a company by eliminating all 

operations that do not add value to products or services of a business and thereby 

are not beneficial for customers (Fiedler 2018, 13). The Japanese term for waste 

is designated as muda (Dumas, et al., 2018, p. 219). According to Koether and 

Meier (2017, 9), seven types of muda exist: transportation, motion, waiting, in-

ventory, defects, overproduction and overprocessing. To keep the seven types in 

mind more easily, three categories are introduced: move, hold and overdo. Move 

encompasses waste caused by transportation and motion, while the hold group 
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summarizes excessive inventory and waiting times. The latter on, overdo, com-

prises defects, overproduction as well as overprocessing (Dumas et al. 2018, 

219). 

 

4.5 Step 4 – Process Redesign  
 

The fourth step of BPM lifecycle is called process redesign or process improve-

ment. In this phase, different solutions are provided and tested to eliminate the 

detected issues of the former phase process analysis (Dumas et al. 2018, 297). 

For example, if it has been inspected that quality defects frequently occur in the 

production process of a company, the manufacturing operations could be com-

pared to business practices of a company with similar products. This redesign 

tool is called benchmarking and describes the comparison of current in-house 

processes with business practices of a similar company (Dumas et al. 2018, 309). 

The BPM phase of process redesign goes hand-in-hand with the former phase of 

process analysis. If shortcomings are detected while process analysis, the rede-

sign phase tries to reduce the revealed shortcomings. However, if a new process 

model has been proposed by a redesign method, the validity of it is proofed by 

process analysis techniques such as waste-analysis (Dumas et al. 2018, 23).  

 

To illustrate the complexity of different redesign models, the so-called Redesign 

Orbit of Dumas et. al. (2018, 306) is slightly adopted shown in Figure 16. As the 

x-axis, the y-axis and the two circles of different sizes show in the Figure, the 

editors classify tools for redesigning processes on the basis of three dimensions. 

The redesign models are either transactional, which means that processes are 

redesigned incrementally, or transformational, which describes a completely new, 

and disruptive redesign. Furthermore, it is assessed if the redesign tool takes into 

account external practices and factors or predominantly focuses on in-house 

practices. Moreover, the analytical or creative manifestation of a redesign tool is 

evaluated. The applied redesign tool in this thesis is benchmarking. As shown in 

Figure 16, it is described as outward-looking, because it takes into account ex-

ternal business practices of a similar company. The benchmark approach tries to 

adopt already existing business practices and therefore, is evaluated as rather 

analytical than creative. Due to the already existing character of the solution, the 
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redesign tool is rather classified as transactional than transformational (Dumas 

et al. 2018, 306).  

 

 
FIGURE 16. Redesign orbit to classify different redesign tools (Dumas et al. 2018, 
306, modified) 

 

4.6 Step 5 – Process Implementation  
 

After a to-be process model has been created, the implementation of it is exe-

cuted in the fifth step. The implementation phase embraces changes related to 

process practices executed by humans as well as required changes of process 

automation (Dumas et al. 2018, 23). In terms of process automation, abstract 

process models are translated into executable process instructions. For instance, 

if a new concept to manufacture cars at a production line should be implemented, 

the machine software is adjusted to fulfil the desired concept appropriately 

(Dumas et al. 2018, 371). Referring to the process practices by humans, the pro-

cess participants are informed about the upcoming changes. At this stage, it is 

possible to appoint change experts to assist the process modification. Addition-

ally, training sessions are provided to ensure a smooth start of the new method. 

For instance, with regard to the former production line example, health and safety 

briefings can be held and instructions of new manufacturing practices are given 

to the employed workforce (Dumas et al. 2018, 22).  

  



38 

 

4.7 Step 6 – Process Monitoring 
 

Monitoring newly implemented processes is important to recognize performance 

deviations, which were not expected or thought about beforehand. At this point, 

collecting quantitative data is crucial to detect deviations of performance objec-

tives and their real manifestation (Dumas et al. 2018, 23). For example, in terms 

of the former production line illustration, if the quality issues are reduced by the 

new process, but the costs of running it exceed the costs of rework, the new 

production procedure does not contribute to the overall objectives of the com-

pany. A frequently applied tool to monitor process performances is a dashboard 

with graphically illustrated Key Performance Indicators (Dumas et al. 2018, 415).  
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5 DATA COLLECTION METHOD 
 

 

5.1 Standardized, Semi-standardized and Unstructured Interviews 
 

Interview is a commonly used tool to collect qualitative data (Helfferich 2019, 

669), but could also be utilized to gather quantitative data (Bogner et al. 2014, 

23). Quantitative data are numerical and more generalized, while qualitative data 

are non-numerical and rather classified as subjective (Singh & Ramdeo 2020, 

212). To illustrate it more clearly, the results of a comprehensive survey concern-

ing an upcoming parliamentary election would be classified as quantitative data, 

while the detailed motivation of a single household to vote for a specific party 

would be characterized as qualitative data.   

 

In general, three different types of interviews are distinguished in terms of their 

prepared guideline and its included questions: the standardized, the structured 

and the unstructured interview (Wübbenhorst, 2018). The structured one is some-

times also designated as semi-standardized interview (Flick 2017, 203).  

 

The standardized interview is useful to conduct quantitative data (Von dem Berge 

2020, 276). This type of interview is characterized by a standardized guideline 

with predetermined closed questions. Closed questions mean that a dedicated 

set of answers is given to the interviewee . The interviewer conducts the interview 

precisely according to the guideline in terms of wording and sequence of ques-

tions. It is not possible to add any question intuitively (Von dem Berge 2020, 277). 

The standardized interview is quite similar to questionnaire surveys. However, 

the oral conduction is beneficial if the interviewed person faces literacy difficulties 

(Ryan et al. 2009 , 310).  

 

Structured or semi-standardized interviews are characterized by a guideline en-

compassing open-ended questions the interviewer would like to deal with. The 

term open-ended means that the interviewee is able to reply freely without con-

sidering a set of predetermined answers. In contrast to standardized interviews, 
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the questions can be asked disorderly and flexible in terms of wording. Further-

more, the interviewer is able to add questions intuitively. The guideline serves 

merely as a list of cornerstones, contradicting the structured interview (Edwards 

& Holland 2013, 29). It is assumed that the interviewee has a subjective amount 

of knowledge, which is revealed by a predefined set of open-ended questions 

(Flick 2017, 203).  

 

The last type, unstructured interviews, encompass neither a guideline with pre-

pared questions nor a predetermined list of selectable answers. The interviewer 

decides intuitively which questions should be dealt with. Then, the candidate an-

swers these questions without any restrictions in terms of length and structure 

(Von dem Berge 2020, 278).  

 

5.2 Expert Interviews  
 

The expert interview is a specific type of standardized or semi-standardized in-

terviews based on a predefined guideline (Flick 2017, 214). It is also possible to 

conduct expert interviews without a guideline (Bogner et al., 2014, 1). However, 

this is not appropriate for describing complex processes due to commonly faced 

time issues of experts. The standardized or semi-standardized expert interview 

directly focuses on required aspects which should discussed during the interview 

(Flick 2017, 215).  

 

According to Bogner et al., experts are defined as qualified persons with special 

knowledge (2014, 9). In the literature, expert knowledge is distinguished in three 

types: technical, process-related and evaluative comprehension. Technical 

knowledge is defined as objective information carried by an expert that could be 

also requested by interviewing a different expert of the same field. In contrast to 

the generality of technical knowledge, process-related knowledge is based on 

personal experiences of the expert with specific processes, interactions and or-

ganizations. Even though the knowledge depends on subjective perceptions, it is 

still factual and does not include personal assessments. The third type, evaluative 

knowledge, embraces all personal assessments of subjectively experienced pro-

cesses, interactions and organizations (Bogner et al. 2014, 19). 
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The selection of experts highly influences the outcome of the interviews. There-

fore, the selected interviewees should be directly engaged in the analysed issues. 

Furthermore, it is required that the participants are willing to and, additionally, 

have enough time to talk about the desired aspects (Von dem Berge 2020, 282-

283).  

 

The prepared guideline for the expert interview should be developed based on 

the dealt with issue or, if a theoretical approach could be beneficially applied, on 

this theory (Von dem Berge 2020, 286). The theory is used to divide the interview 

in homogeneous sections and subsequently, create interviewee-tailored ques-

tions which contribute to the aim of the interview (Flick 2017, 204). The structure 

of a guideline should prevent abrupt topic changes to ensure a fluent stream of 

speech. Moreover, descriptive and evaluating questions shall be asked in sepa-

rated sections of the conversation (Helfferich 2019, 677). Referring to the proce-

dure, the interview should start with a short introduction of the interviewer and, 

additionally, the context as well as the approximate structure of the interview 

(Niederberger & Wassermann 2015, 59).  

 

After the expert interview has been conducted, it can be evaluated by applying 

various methods which depend on the goal of the interview (Niederberger & 

Wassermann, 2015, 61). According to the purpose, three types of expert inter-

views are distinguished: explorative expert interviews for gaining first insights of 

an unknown field. Systemized expert interviews for gathering comprehensive and 

detailed information of a known field as well as expert interviews for creating new 

theoretical hypothesis in a scientific context (Bogner et al. 2014, 23-25). If expert 

interviews intend to gather comprehensive and detailed information of a known 

field, the collected data are analysed and specific parts of the interview are written 

down according to the prepared questions of the guideline (Niederberger & 

Wassermann 2015, 61-62).  
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6 PROJECT  
 

 

6.1 Process Architecture Definition by SCOR 
 

 Top Level Description by SCOR 
 

The Top Level description as first step of SCOR, according to chapter 4.2.1, to 

create the process architecture definition as first step of the excluded process 

identification phase described in chapter 4.2, has been done in collaboration with 

the supervisors of this thesis, Mr. Aalto and Mr. Hyvönen. As previously described 

in the purpose of this project (see chapter 1.2), the supply chain of body con-

verted Crafters shall be illustrated to create a common discussion basis for the 

involved companies. The supply chain is not well documented yet and hence, do 

not provide a basis to discuss process adjustments and improvements.  

 

As presented in Figure 17, the supply chain of body converted Crafters consists 

of five stages: VW CV, the logistics company SE Mäkinen, Premium Partners, K-

Caara dealerships and end-customers.  

 

 
FIGURE 17. Top Level description supply chain of body converted Crafters 

 

Starting with the supply chain stage on the left edge of Figure 17, Crafters are 

produced by VW CV. The company is headquartered in Hanover and hence, the 

German flag is shown in that phase of the supply chain. Furthermore, as already 

explained in the company presentation of VW CV in chapter 2.2, the Crafter is 

produced in Wrzesnia by VW Poznan GmbH. Consequently, the Polish flag is 

also added in the Figure.  
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The second section of the Figure includes the logistics company SE Mäkinen. 

They are responsible for all transport operations within Finland and check the 

physical appropriateness of Crafters after their arrival in Finland. For example, 

the tire pressure is examined and smaller surface issues are repaired. Further-

more, SE Mäkinen is responsible for the first registration of cars in Finland on 

behalf of K-Auto. The company is also capable of adding smaller accessorizes 

and body conversions like tow bars or air suspensions.  

 

The central stage represents Premium Partners involved in the Crafter business 

in Finland. As explained in chapter 2.3., a Premium Partner is the highest certifi-

cation level of VW body builders. In total, three Premium Partners are involved in 

the Finnish Crafter business. These are Profile, a body builder for emergency 

vehicles, Tamlans, a body builder for taxis and emergency vehicles and 

Oberaigner Automotive GmbH, a body builder that adds four-wheel drive to Craft-

ers. Due to lower sales volumes of Crafters, four-wheel drive is not directly offered 

by VW CV and hence, provided by an external body builder. In general, sales 

figures of Premium Partners were not accessible due to compliance issues. In 

terms of their geographical location, Profile and Tamlans are both located in Fin-

land, while Oberaigner is based in the near of Rostock, Germany.  

 

The fourth section of the Figure represents the dealer network K-Caara of K-Auto. 

Body converted Crafters are also sold by other dealer groups authorized by the 

importer. The scope of this thesis is to detect improvement potential from K-

Auto’s point of view. Therefore, other dealer groups than K-Caara are not consid-

ered. Additionally, workshops for basic car as well as body conversion mainte-

nance and repair are located at the same premises as the dealerships and build 

so-called Volkswagen Centres.  

 

The last stage presented in the Figure are customers. However, they have not 

been interviewed during this project, but it is necessary to show their role as well, 

in order to illustrate a complete supply chain.  
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By considering Figure 18, the scope of the upcoming supply chain description is 

set. The purpose is to illustrate the information exchanges and transport opera-

tions between the supply chain stages, as presented by the plan, source and 

deliver process elements introduced in chapter 4.2.1. Furthermore, if these pro-

cesses take place, the return operations between the supply chain stages shall 

be described and analysed. The internal manufacturing processes of VW CV and 

the Premium Partners are questioned in interviews superiorly, but are not going 

to be shown on a process element level, because it would extend the scope of 

this thesis. Furthermore, due to limited capacities, the suppliers networks of VW 

CV and Premium Partners are not considered.  

 

 
FIGURE 18. Scope of supply chain process analysis 

 

 Configuration Level by Expert Interviews 
 

To create the process architecture definition as first step of the excluded process 

identification phase, presented in chapter 4.1, the configuration level as second 

step of SCOR, presented in chapter 4.2.1 is executed in the following. Interviews 

are conducted to question the previously stated process elements plan, source, 

make, deliver and return of each supply chain stakeholder. These interviews form 

the basis for examining the process steps in detail, which is the third step of 

SCOR model, presented in chapter 4.2.1. 

 

To ensure a comprehensive and structured collection of process information, 

semi-standardized expert interviews are used, as introduced in chapter 5.1. The 

process elements serve as cornerstones to develop open-ended questions, 

which are slightly adopted to the individual interviewees.  
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The interview guideline begins with the plan process element to gain a first over-

view of the planning processes of each supply chain stakeholder. Thereby, it 

should become apparent how each supply chain stage is connected to its up-

stream and downstream stages. Referring to the connection, sourcing operations 

from upstream stages (P2), delivering operations to downstream stages (P4), re-

turning from the downstream stage or returning back to the upstream stage (P5) 

and general administrative operations within the SC (P1) are questioned. The 

subcategory planning of manufacturing (P3) is merely seen as internal operations 

and therefore, is questioned at the end of this section. By questioning the plan 

process element in the beginning of the interview, the focus of the interview is 

determinable and some parts of the guideline are negligible in the following dia-

logue. For example, if no return activities back to an upstream stage due to dam-

ages or excessive deliveries have to be planned, the return source part of the 

guideline can be skipped.  

 

After the plan process element has been reviewed, every execution process ele-

ment, source, make, deliver and return, is considered in a separate section of the 

guideline. According to the SCOR-model illustrated in chapter 4.2.1., the process 

element return is subdivided in return source back to the upstream and return 

delivery from the downstream stage of the supply chain. This division is discussed 

in unique parts. To initially gather process-related and subsequently collect eval-

uative knowledge as described in chapter 5.2., each section starts with descrip-

tive and ends with evaluating questions. 

 

Thereby, the interview is divided in thematically homogenous parts, which sup-

port the stream of speech of the interviewee. For example, the participant ex-

plains how cars are transported in terms of the responsible company as well as 

applied means of transport and simultaneously describes the used systems for 

exchanging information about the physical transportation. The applied guideline 

is attached in Appendix 1.  
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Selection of interviewed experts  
 

According to the literature introduced in chapter 5.2, chosen experts for collecting 

information should be directly engaged in the analysed processes. Furthermore, 

as stated in chapter 5.2., participants should be willing to provide the required 

information. Additionally, due to the fact that not all of them are able to speak 

English fluently, the language barrier has had to be considered in terms of this 

project. The experts were chosen under consultation of Mr. Samuli Aalto, who is 

aware of the language skills as well as the willingness of the interviewees to pro-

vide appropriate process-information. Initially, at least two experts should have 

been interviewed for the supply chain stages of K-Caara, VW CV, Premium Part-

ners and SE Mäkinen. Referring to K-Caara as the in-house dealership network 

of the K-group, the VW Centres of Espoo and Tampere have been chosen be-

cause these dealers are contributing to sales a lot. It was assumed that the sales-

persons are capable of providing information concerning all process elements of 

SCOR including the return delivery process element. 

 

In terms of the logistics service provider SE Mäkinen, an employee of the 

transport operations department as well one responsible for the storing activities 

of cars have been interviewed.  

 

The Premium Partner Tamlans and Profile have been interviewed, because they 

produce bigger order volumes in comparison to Oberaigner. However, a couple 

of common appointments were held with Oberaigner referring to their after-sales 

services together with Mr. Aalto and Mr. Hyvönen. It would have been also pos-

sible to interview other body builders like Verhoomo Sorsa or Assistor, though the 

previously mentioned body builders are the most important players collaborating 

with K-Caara.  

 

Regarding VW CV, it was possible to select interview partners based on past 

experiences of the author at the manufacturer. As part of the dual study pro-

gramme in Industrial Engineering, an adjoining department of the international 
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sales and the logistics department was passed through. Therefore, an interview-

ees responsible for sales business in Finland and an interviewee responsible for 

outbound logistics were easily identified.  

 

Execution of Interviews  
 

The interviews were scheduled for one and a half hour and were conducted via 

Microsoft Teams due to the current Corona pandemic. They were prepared ac-

cording to the approached stakeholder at the different stages of the supply chain. 

The interviews were not recorded, but notes have been taken, which were worked 

up afterwards. The summaries are shown in Appendix 2 to 8.   

 

The first interviews were conducted with K-Caara to set the focus of the subse-

quent meetings with the Premium Partners, the logistics company SE Mäkinen 

and VW CV according to perceived shortcomings of the dealerships. The project 

focuses on the improvement of supply chain processes from the perspective of 

the importer and therefore, concerns of K-Caara as the importer’s dealership net-

work should be considered at first. All interviews were conducted with just a single 

person except for the one with the logistics company SE Mäkinen, where both 

experts have been interviewed at once due to language issues.  

 

The collected knowledge is used to create the process architecture definition of 

the current supply chain of body converted Crafters in the next chapter 6.1.3.   

 

 Process Element Level - Informational processes  
 
Adjustments of process visualization method 
 

To complete the process architecture definition of the excluded process identifi-

cation phase, the Process Element Level as third step of SCOR, introduced in 

chapter 4.2.1, is carried out. Instead of reproducing each SCOR process element 

questioned in the interviews, the gathered process information are structurally 

presented. The visualisation is divided in informational and physical processes, 
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according to the different supply chain flows, as presented in chapter 3.2, of ma-

terial, designated as physical processes, information and cash. In order to not 

exceed the scope of this thesis, the cash related flow is not considered. It is as-

sumed that, in contrast to physical and informational processes, the cash flow 

affects body converted Crafters just secondarily.  

 

The complexity and abstractness of the SCOR model does not contribute to com-

prehensibility of process visualization, but were crucial for structurally conducting 

the interviews. For example, the deliver process element equals the source pro-

cess element of its downstream supply chain stage. If each element would be 

illustrated again, some information would be repetitively shown. Nevertheless, 

during the interviews, the double-checking of process perceptions helped to de-

tect differing perceptions, which have been clarified afterwards. The process ar-

rows of SCOR-configuration level explained in chapter 4.2.1. are applied to show 

the steps of each process in the following.  

 

Furthermore, the processes are designated according to their flow type physical 

or informational processes. The latter one are marked with a capital I and physi-

cals are labelled with a capital P. Additionally, to prevent confusion, the processes 

are marked with a digit and a headline is assigned to indicate, what it is about. 

For example, the first one is dealing with the informational process of order clar-

ification. Consequently, it is designated as I1 – Order clarification.  

 

Visualization of informational processes 
 

The informational processes defined in the following of this chapter, are pre-

sented in Figure 19. As shown by I1 in the Figure, the visualization starts at the 

stage of K-Caara. Secondly, the informational supply chain processes of VW CV 

are described in terms of order placement leading to delivery date determination 

as indicated by I2 in the Figure. Thirdly, shown by I3 in Figure 19, the process 

architecture definition is going to deal with informational exchanges related to 

after-sales services of Crafter body conversions.  
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FIGURE 19. Informational supply chain processes of body converted Crafters 

 
 
I1 - Order clarification  
 

To start with the first stage of K-Caara, two types for ordering Crafters are distin-

guished. Crafters and their body conversions are ordered either based on a fore-

cast developed by a board of K-Caara sales managers or based on concrete and 

binding customer orders. In terms of forecast order, K-Caara sales managers 

evaluate the number of required cars and body conversions in the next quarter 

under consideration of current sales trends. For example, even though a cus-

tomer has not bindingly ordered a car yet, the possible future demand is consid-

ered to improve competitiveness of K-Caara. To ensure the sale of this car, just 

frequently demanded Crafters are ordered ahead. For example, Crafters 

equipped with an automatic gear box are demanded in many cases. The supply 

chain processes initiated by either a concrete customer or forecast order are quite 

similar. The only difference is the prioritization of cars at the manufacturer stage 

and the fact that the cars are stored at the dealerships for a longer time.  

 

With regard to the second order type based on concrete and binding customer 

orders, the customer demand is received by a salesperson employed at K-Caara. 

The whole order clarification process is shown in Figure 20. In a first step, the 

salesperson checks if the required body converted vehicle is available in the in-

house storage premises or storage premises of other dealerships in Finland via 

a system called Keista. Subsequently, if the converted cars are already in Fin-

land, a transport operation is requested from SE Mäkinen via a system called SE 

Mäkinen Logistics Extranet as shown by process step 1.2. in Figure 20.   
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If the car and conversion have to be ordered newly, the supply chain is initiated. 

In the next step 1.3. presented in Figure 20, depending on the uniqueness of 

demanded body conversions, the salesperson either offers different conversions 

of Premium Partners or provides contact information of Premium Partners. The 

former case, where the salesperson works as a kind of consultant, is common if 

a specific car and body conversion is frequently requested or has already been 

requested by the customer. However, if the body conversions are rather unique, 

the Premium Partner is directly consulted. For example, cars for the local fire 

department are highly customized and therefore usually directly discussed with 

Premium Partners. Most of the material used to consult the customer is physically 

provided to K-Caara. For example, contact information are given by business 

cards or brochures and price lists are provided when a new body conversion has 

been developed newly. In the last step of this process, after a solution has been 

agreed on, the Premium Partner sends the information of body conversion to the 

dealer via Keista. In terms of public customers, it is also possible that the Pre-

mium Partner directly tries to win a public invitation to tender. In this case, the 

process starts at process step 1.4. and the Premium Partner informs K-Caara 

about the required number and specification of Crafter.  

 

 
 FIGURE 20. Process steps of I1 - Order clarification 
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I2 – Order placement leading to delivery date determination 
 

After the order has been clarified, the dealer forwards the order information to the 

importer, that is responsible for the final order from VW CV. The required infor-

mation are sent via Keista from the dealer to the importer. Afterwards, it is placed 

in a system called Nadin, as presented in process step 1.1. of Figure 21. Nadine 

is the global purchasing system of the VW group for importers and national deal-

erships, where all car orders and related information are documented. It is im-

portant to mention that just the importer is able to order cars in Nadin. Thereby, 

VW CV ensures that contact persons are known and that requirements of the 

market are met. For example, compared to Germany, the governmental warranty 

law could be different in the importing country and therefore, it is crucial that the 

importer acts as responsible seller of the cars (…). Moreover, some body con-

versions require specific preconditions of the car. For example, the ceiling of a 

Crafter is left out to extend the passenger compartment of a body converted am-

bulance vehicle. These required preconditions are considered by item codes, 

which indicate the needed specification of body conversion. The previously de-

scribed placement of order information in Nadine is shown by process step 1.1. 

of Figure 21. 

 

At VW CV stage, the order information is transferred from Nadine into a system 

called IFA. It is the factory system of the plants in Hanover and Poland and is the 

abbreviation of Integrierte Fahrzeugabwicklung. In contrast to Nadine, IFA entails 

more information and serves for the coordination of the whole manufacturing pro-

cess in the factories of Hanover and Wrzesnia, while Nadine handles the com-

munication between VW CV and the importer. After the car has been placed in 

IFA, a first delivery date is given by the system based on an automatically devel-

oped production schedule of the system, as shown by process step 1.2. of Figure 

21. The importer forwards this information to the dealer, the logistics company 

SE Mäkinen and the Premium Partners via Keista. The customer is subsequently 

informed by the dealer about this rough delivery date. The informing of supply 

chain stakeholders is shown by process step 1.3. of Figure 21.   
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After a Crafter has been firmly scheduled for production, the customer and the 

other supply chain stakeholders are informed about the reliable delivery date. The 

reliability of delivery dates and availability of specific car modifications could be 

understood by considering four states of car orders in IFA, as illustrated in Table 

2. (…) 

  

TABLE 2. Different production states of cars in IFA 

State Definition  

D – State Cars are already registered in IFA 

P – State Cars have been gotten a concrete production week  

M – State Cars are in production  

W – State Cars are manufactured and the delivery process has been started  

 
In order to be able to choose one process for further examination, it is useful to 

consider one state in detail. (…) 
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FIGURE 21. Process arrow of I2 - Order placement leading to delivery date  
determination 

 

I3 – Communication of after-sales services 
 

The next information exchange process to be considered is related to after-sales 

services of sold Crafters and their body conversions. In general, two after-sales 

channels can be distinguished. If more comprehensive repair operations are re-

quired, Crafters are directly brought to Premium Partners by the customer. For 

example, Premium Partners have launched own workshops in Vantaa to supply 

their customers in the south of Finland. Additionally, they have external partners 

in different regions to provide service coverage in the whole country. For instance, 

external partners are subcontracted in the regions of Österbotten, Eastern Fin-

land and Lapland. If the customer decides to directly consult a Premium Partner 

or its external partners, the after-sales process does not concern K-Caara. Con-

sequently, these informational exchange processes are not considered in terms 

of this thesis. 

 

The second channel for maintenance and repair of body conversions is the K-

Caara workshop network. These workshops are located at the same premises as 

the dealerships. The main business is the maintenance and repair of the basic 

car. However, to improve the customer satisfaction, the workshop network has 

started to support frequent body conversions as well. The after-sales communi-

cation of K-Caara is shown in Figure 22. 
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The communication between customer and workshop is currently done via phone 

or e-mail. Initially, the customer books an appointment at the workshop if a 

maintenance is necessary or a failure has been occurred. A newer process is 

related to so-called connected car devices. The connected car device is able to 

track the current state of cars and report to the workshop what specific kind of 

maintenance or repair operation is needed. Thereby, the service staff is able to 

contact the customer, clarify the issue and schedule an appointment according 

to the urgency of the issue. On the one hand, the customer service is improved 

and, on the other hand, the time of non-use due to maintenance is reduced, which 

is especially important for commercial customers. For example, in the past, the 

software of several cars has consistently reported a failure with the Ad-Blue sys-

tem integrated in the diesel engines. By having used the connected car device, 

the failure history would have been shown and the workshops would have been 

aware that no urgent hardware defect exist. The appointment to maintain the soft-

ware of the car could be scheduled according to the wishes of the customer. (…) 

 

After the car has been brought to the workshop, the mentioned issue of the cus-

tomer is inspected by the service staff. The after-sales related car information is 

visible in a system called VV-Auto.Aftersales. VV-Auto was the former name of K 

Auto Oy until 2018. If additional spare parts are required, the workshops are able 

to order spare parts from the Premium Partners via a system called ETKA, as 

indicated by process step 1.3. of Figure 22. It is the abbreviation for Electronical 

Teilekatalog and is the global purchasing system for spare parts of the VW Group. 

After the Crafter and body conversion has been maintained or repaired, the cus-

tomer is informed via phone that the car can be picked up again presented by the 

last process step of Figure 22.  
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FIGURE 22. Process arrow of I3 - Communication of after-sales services 

 

 Process Element Level - Physical processes  
 
In order to generate a better understanding of the physical processes, the infor-

mational processes that are directly related to physical transport of the vehicles 

are described first. 

 

The central system for organizing all transport processes, where the logistics 

company SE Mäkinen is involved, is called SE Mäkinen Logistics Extranet (SE-

MEX). SEMEX is the system serving for the communication between SE 

Mäkinen, the Premium Partners and K-Caara. The current status of a car in the 

supply chain is visible in SEMEX and transport requests can be placed by the 

supply chain stakeholders. For example, a Premium Partner could report that a 

car has been completely converted and is ready for transportation to the next 

Premium Partner or K-Caara dealership.  

 

SEMEX is connected to the logistics system of VW called ATLAS, the short form 

of Automobil-Abwicklungs-System. The system receives data of readily manufac-

tured cars and their order specifications from the factory system IFA. (…).  
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Before Crafters are shipped to Finland, SE Mäkinen is informed about their esti-

mated arrival dates via ATLAS connected to SEMEX. 

 
In terms of the actual physical transportation processes, four processes are going 

to be illustrated as shown in Figure 23. At first, shown by digit P1 in Figure 23, 

the transportation process of Crafters from the factory in Wrzesnia, Poland, to the 

technical service centre of SE Mäkinen in Vantaa takes place. Then, the Premium 

Partner supply chain stage requires a subdivision due to location of Premium 

Partners in Finland and Germany. The transport processes within the Finnish part 

of supply chain, encompassing Finnish Premium Partners, the K-Caara dealer-

ships and the Finnish customer, are dealt with secondly, shown by digit P2. The 

transport process starting in Finland to the Premium Partner Oberaigner in Ger-

many will be illustrated thirdly, shown by digit P3. Fourthly, the reverse logistics 

operation from Oberaigner back to Finland is defined, as indicated by digit P4 in 

the Figure.   

 

 
FIGURE 23. Physical supply chain processes of body converted Crafter 

 

P1 – Transport from Wrzesnia to Vantaa  
 

The first physical delivery process of Crafters marks the transport from Poland to 

Finland via Germany, starting at the Crafter factory in Wrzesnia. In general, out-

bound transport operations are not part of each brand of VW group individually. 

Instead, a common logistics company of the VW group, the so-called Kon-

zernlogistik GmbH & Co. OHG, takes care of all transport operations to a foreign 

country. Additionally, the Konzernlogistik is responsible for the transport opera-

tions between different VW plants. For example, in terms of the former e-Crafter 
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production process, a Crafter was firstly produced in Wrzesnia and subsequently 

transported to the plant in Hanover for adding the electric power train. A special 

feature of VW Konzernlogistik is that they have own ships for carrying cars at 

their disposal. However, the shipment to Finland is organized by subcontracting 

the shipment (…).  

 

After Crafters have been produced, they are stored at the factory premises in 

Wrzesnia until their transportation on trains to Travemünde, as shown by the pro-

cess step 1.1. and 1.2. of Figure 24. In Travemünde, the Crafters are stored tem-

porarily. (…). Cars of various brands are shipped at once from Travemünde to 

Vuosaari harbour to reduce delivery and handle costs. After the Crafters have 

been arrived at Vuosaari harbour, they are moved to SE Mäkinen’s technical ser-

vice centre in Vantaa, which is approximately 30 kilometres away. The cars are 

transported on special trucks with various loading arrangements to carry vehicles 

of different sizes. Due to the size of Crafter, two or at most three Crafters are 

transported at once.  

 

At the technical service centre of SE Mäkinen in Vantaa, two operations take 

place. Firstly, a so-called pre-delivery inspection (PDI) is done and, secondly, the 

Crafters are registered in Finland. In terms of PDI, it is checked if all required 

documents have been sent or have been physically delivered. Additionally, the 

physical appropriateness of cars is inspected. For instance, the exterior and inte-

rior surfaces are audited for dents or scratches and the functionality of specific 

parts such as direction indicators is inspected. This operation is just mentioned 

at this point, but not included in Figure 24, because the in-house make operations 

are just secondly considered in this project, as stated in the SCOR top level de-

scription in chapter 6.1.1.  
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FIGURE 24. Process arrow of P1 - Transport from Wrzesnia to Vantaa 

 

P2 – Transport operations within Finland  
 

After successful PDI and registration, Crafters are transported to Premium Part-

ners by SE Mäkinen. SE Mäkinen takes care of transports from Premium Partners 

to K-Caara and additionally, of transports between several body builders if more 

than one conversion is demanded. Usually, all body builders are located in Fin-

land and hence, the cars are transported on trucks by SE Mäkinen and delivery 

information are exchanged via SEMEX. The transportation process, where two 

Premium Partners are involved and the Crafter is delivered to K-Caara and after-

wards to the end-customer is shown in Figure 25. Customers could also pick up 

their cars at the premises of the Premium Partner. Consequently, depending on 

the stage of the Premium Partner, the process steps 1.3., 1.4. and maybe 1.2. 

would be not applied. Furthermore, it is also possible that the customer picks up 

the Crafter from K-Caara on its own. The transportation operations of SE Mäkinen 

within Finland are flexibly organized, according to the interviewees. It could be 

argued that no real process exists and SE Mäkinen works solely on demand. 

However, to visualize the supply chain completely, the business operations is 

taken into account.  

 



59 

 

 
FIGURE 25. Process arrow of P2 - Transport operations within Finland 

 

The Premium Partner Oberaigner Automotive GmbH located in the near of Ros-

tock, Germany, is a specific case for the supply chain operations of the Crafter. 

The company is responsible for adding the four-wheel drive, also known as 4Mo-

tion or 4x4 technology, to the Crafter. Therefore, the 4Motion Crafters are shipped 

back to Germany, subsequently converted by Oberaigner and again shipped 

back to Finland. The whole shipment operations to Germany and back to Finland 

are on behalf of and organized by SE Mäkinen. The delivery process of SE 

Mäkinen to Oberaigner is shown in Figure 26. It starts with reserving a place at a 

ship of (…). Then, according to the delivery date of (…), the Crafters are brought 

to Vuosaari harbour by truck. In the next step, the cars are shipped from Vuosaari 

harbour to Travemünde by (…). Finally, they are transported from Travemünde 

to the Oberaigner premises by truck on behalf of a smaller logistics company 

called (…), which is part of the SE Mäkinen Logistics Oy corporate family.  
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FIGURE 26. Process arrow of P3 - Transport to German Premium Partner 
Oberaigner 

 
P4 – Reverse transport back to Finland  
 

In order to illustrate the delivery process from Oberaigner in Germany back to 

Finland, the delivery process is shown in Figure 27. The process element encom-

passes four process steps. After the four-wheel drive has been added, the Crafter 

is stored at the premises of Oberaigner until its delivery to Travemünde. The cars 

are transported again by the logistics service provider (…) from Rostock to Trave-

münde. Afterwards, the cars are shipped to Vuosaari harbour and picked up by 

SE Mäkinen at that place. Lastly, they are either directly delivered to a K-Caara 

dealership or transported to further Premium Partners to get additional body con-

versions.  

 

 
FIGURE 27. Process arrow P4 - Reverse transport back to Finland 
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6.2 Process Selection Applied for Body Converted Crafter  
 

Adjustment of process portfolio 
 

In this chapter, the second step of the excluded process identification phase, pro-

cess selection, is executed. Therefore, the process portfolio, theoretically intro-

duced in chapter 4.2.2, is applied to illustrate the previously described processes 

according to their need of improvement. The processes are evaluated based on 

the criteria strategic importance, health and feasibility, explained in chapter 4.2.2.  

 

To assess the processes in terms of strategic importance and health more pre-

cisely, the process portfolio’s x-axis and y-axis are extended by a scale of numer-

ical values. A grading scale starting at 1 and ending at 5 is added in both cases. 

In terms of strategic importance, 1 indicates the least and 5 the highest strategic 

importance. Regarding health, 1 indicates the least and 5 the greatest need to 

improve the health of the process. To follow the structure of the presented pro-

cess portfolio in chapter 4.2.2, where the selection focus is set in the upper left 

quadrant of the portfolio, the scale at the x-axis starts with 5 and ends with 1, as 

shown in Figure 28. The values 2, 3 and 4 express intermediate steps between 

the extrema on both axes. The feasibility criterion was adjusted in terms of its 

colours. To ensure readability of the model, the feasibility assessed as medium 

is shown by a darkly framed bubble.  
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FIGURE 28. Template of adjusted Process Portfolio 

 

The criteria strategic importance and feasibility are directly assessed without sub-

categories. The health criterion, in contrast, is evaluated separately in terms of 

the process performance dimensions time and cost, which were introduced in 

chapter 4.2.2 at first. The process performance dimension of flexibility is not as-

sessed, because the current performance of supply chain processes is meas-

ured, instead of testing an upscaling scenario of the supply chain. Furthermore, 

the quality dimension would have been measured in monetary units to assess the 

impact of quality issues. For example, missing information in a system, which 

leads to additional work of another phone call, has to be evaluated differently than 

scratches in a front sheet leading to a window change. The quality dimension 

would then directly overlap with the cost dimension, where the potential to im-

prove profitability is measured. Consequently, at this stage of selecting a process 

to work on, the improvement potential in terms of throughput time and costs to be 

saved is evaluated. In order to consider the price sensitiveness of commercial 

customers, it has been decided to weight the criteria of throughput time with 30% 

and the score of costs to-be saved with 70% of the total health score. Conse-

quently, the total score of the health criterion was calculated as follows:  
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EQUATION 1. Score of health criterion 

                   Score Health = Score(Time)*0.3+ Score(Costs)*0.7                     (1) 

 

Classification of processes in process portfolio  
 

The executed process evaluation is shown in Figure 29. The criteria have been 

evaluated on the basis of gathered process information collected in the expert 

interviews. Furthermore, some elements have been deepened by consulting fur-

ther employees of logistics and sales of VW CV and K-Auto. It has to be stated 

that, even though the interviewees shown in chapter 6.1.2 were preselected by 

Mr. Alto, it is not possible to exclude false process perceptions or consciously 

made false statements. Consequently, the process evaluation is prone to be sub-

jectively affected. Furthermore, due to complexity of supply chain processes, it 

was not possible to determine the financial improvement potential of each pro-

cess in detail. The process portfolio aims to detect improvement areas and to 

structurally select a process to work on. The fallibility of the method is acknowl-

edged.  

 

 
FIGURE 29. Process portfolio used for process selection 
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Beginning with the selection focus in the upper left quadrant of the process port-

folio, the physical transportation processes P3 and P4 related to four-wheel drive 

conversion by Oberaigner in Germany, are most urgent to be worked on. In terms 

of strategic importance, the four-wheel drive conversion is crucial, because (…) 

To improve the market share of Crafters, it is important to provide a model with 

four-wheel drive (…).  

 

Both processes are detected as most urgent to work on, because it has become 

apparent that other cars are directly delivered to Oberaigner without being firstly 

registered in the importing country. The example of MAN TGE, which is also pro-

duced in Wrzesnia by VW CV on behalf of MAN, was stated. In the following, the 

background of the current process and of the MAN process should be clarified.  

 

If this transportation process could be applied for four-wheel drive of Crafters, it 

is assumed that the processes P3 and P4 are eliminated and the process P1, 

delivery from Poland to Finland, has to be adjusted. The feasibility to adjust the 

physical transportation processes P3 and P4 is assessed with the best grade, 

because the processes are on behalf of SE Mäkinen, contracted by K-Auto.  

 
Informational process I3 - After-Sales Communication  
 

The second most urgent process to work on is the informational process of after-

sales communication. After-sales services have a share of approximately 20% of 

K-Auto’s net sales (Kesko, 2021), which shall be further improved in future. For 

example, the (…). Therefore, the strategic importance of this area is assessed 

with the highest score of five.  

 

Due to long delivery times of spare parts for body conversions, the time dimen-

sion of health is assessed as in need of improvement with five. According to the 

interviewed Premium Partner (…), spare part deliveries could extend the mainte-

nance time one or two weeks, because the parts are firstly ordered from the Pre-

mium Partner, which potentially has to order the required components from its 

suppliers.  
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The cost dimension of after-sales communication is assessed with three, be-

cause efforts to clarify the exact issue of a body conversion are usually high. The 

workshop staff is not able to see in in VV-Auto.Aftersakes which specific conver-

sion has been added to a car and where the spare parts come from. Thereby, it 

is not always clear, where spare parts have to be ordered and who is going to be 

invoiced if the detected issues concern the warranty of a body conversion. It has 

to be stated that this does not apply to Premium Partners mainly dealt with in this 

project. However, the information was given during the interview and therefore, 

should be included in the results of this project. By applying the equation (1) to 

calculate the score of health, after-sales communication is assessed with 3.6, as 

visible in the process portfolio in Figure 29.  

 

The feasibility of after-sales communication is assessed as high, because it is on 

behalf of K-Auto, even though privacy policies have to be considered in terms of 

the conversion history. For example, it is not possible to show invoices paid by 

the customer to the workshop staff.  

 

Informational process I2 – Order placement leading to delivery date  
 

Order placement leading to delivery date determination was assessed with a low 

feasibility, because the standardized order process is in control of the VW Group. 

In long term, changes could be requested, but their implementation cannot be 

reliably secured.  

 

In terms of strategic importance and health, the process has been evaluated with 

three in both criteria. On the one hand, reliable delivery times are crucial for sat-

isfied customers. However, on the other hand, the order process itself does not 

provide much space for strategic improvement of Crafters, because (…).  

 

It would have also been possible to evaluate this process regarding health and 

strategic importance well with one, because it could be argued that the process 

just represents the functionality of other parts of the supply chain. However, to 

highlight the issues mentioned in the interviews, the process is worse evaluated. 

According to the interviews with K-Caara salespersons, (…).   
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Informational Process I1 – Order Clarification  
 

Commercial customers frequently request unique and highly customized solu-

tions, that require high amounts of consultation and collaboration efforts of K-

Caara and Premium Partners. Consequently, the highest score of five has been 

given in terms of strategic importance.  

 

In terms of health, throughput time depends on complexity of orders. For exam-

ple, a single Crafter with a frequently demanded body conversion does not re-

quire so much clarification efforts like a highly customized tender of 15 Crafters. 

The cost potential is difficult to measure as well. At this point, a separate project 

would be required to analyse order requests and its related efforts of the previous 

year in detail. Hence, it could be analysed, where order requests were insuffi-

ciently processed. Moreover, collaboration strategies could be developed for spe-

cial order requests like specific public tendering procedures. Even though the 

general collaboration was assessed good by the process participants and conse-

quently, the time as well as cost dimension is assessed with one. Further re-

search in this process should be done under consideration of the strategic im-

portance, but would extend the scope of this thesis.  

 

Feasibility of order clarification is assessed as high, because the collaboration of 

Premium Partners and K-Caara solely depends on themselves. For example, an 

online workshop could be held to talk about applied practices to clarify customer 

orders.  

 

 
Physical process P1 – Transport from Wrzesnia to Vantaa 
 

According to the employee of VW CV’s logistics department, the transport oper-

ations of cars produced in plants of the VW Group, are usually organized by Kon-

zernlogistik. Theoretically, it is possible to use an own logistics service provider. 

Skoda, for instance, subcontracts another company for its car transports from 

Czech Republic to Germany. The advantage is that the transports are executed 

more quickly in comparison to the Konzernlogistik, because the Konzernlogistik 
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(…). Thereby, Crafter delivery times could vary (…) as well, depending on the 

workload of Konzernlogistik and its subcontracted companies. Thus, taking all 

above stated information in mind, the transportation process from Poland to Fin-

land on behalf of the Konzernlogistik is evaluated with four in the time dimension 

and one, the best, in the cost dimension. In total, by applying the equation (1) to 

calculate the score of health, the transport process is assessed with 1.9.  

 

The strategic importance of this process is neither high nor low and therefore 

assessed with three on the y-axis. The delivery process is assessed as medium 

with regard to feasibility.   

 
Physical process P2 - Transport within Finland  
 

The physical transportation processes as well as informational exchanges related 

to transportation processes within Finland were satisfactorily evaluated by all in-

terviewed supply chain stakeholders. The health dimensions of time and cost are 

therefore both assessed best by the score of one. In terms of strategic im-

portance, reliable and faultless deliveries are generally important, but (…). The 

strategic importance is therefore assessed with two. The feasibility of transporta-

tion processes is evaluated as high, because the logistics company SE Mäkinen 

works on behalf of K-Auto.   
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6.3 Improvement Potential - Crafter equipped with Four-Wheel Drive 
 

 Process Discovery – Four-Wheel Drive Body Conversion   
 

In the following of this chapter, the processes P3 and P4, which have been iden-

tified as most urgent to work on in the process portfolio (see Figure 29), are dis-

covered in detail, according the process discovery phase of BPM lifecycle, de-

scribed in chapter 4.3.  

 

To equip a Crafter with four-wheel drive, the informational processes I1 and I2 as 

well as the physical P1, P3 and P4 take place. To illustrate their interdependency 

clearly, the processes are shown in Figure 30 again.  

 

 
FIGURE 30. Interdependency of processes to add four-wheel drive conversion in 
Germany 

 

According to K-Auto, the reason why a Crafter is not directly brought to 

Oberaigner Automotive GmbH in Germany is rooted in a tax-related issue. From 

a tax-related view, both VW CV as well as VW Poznan GmbH generate revenue 

with a product that does not change its property and is directly delivered to the 

importer as end-customer. This is called a chain transaction, where at least three 

parties are involved and two of them generate revenue with a product, that does 

not change its property. In terms of a chain transaction, value-added tax has to 

be paid at the end-point of delivery, which is Finland in the current Crafter four-

wheel drive process (…). As a registered Finnish company, the importer is able 

to deduct input tax in Finland and therefore, the process is not problematic. If the 

cars were directly delivered to Oberaigner, the delivery would end at the stage of 
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Oberaigner in Germany, as presented in Figure 31. Consequently, K-Auto as-

sumes that they have to pay value-added tax in Germany, where they are not 

tax-deductible. 

 

 
FIGURE 31. Illustration of avoided direct delivery process to Oberaigner 

 

To evaluate if a process adjustment is economic, the costs have been gathered 

by VW CV’s finance department, which is responsible for logistic costs invoiced 

to importers. Furthermore, to investigate the throughput time, the throughput 

times have been questioned by an employee of Konzernlogistik. The costs in-

voiced by SE Mäkinen to K-Auto were provided by an employee of K-Auto. Both 

shares of throughput time and transportation costs are illustratively shown in the 

following Figure 32. The detailed cost and throughput share of each process step 

is shown in Appendix 3, where the process arrows are extended by a process 

card according to the theory presented in chapter 4.3 and illustrated in Figure 15. 

 

 
FIGURE 32. Share of transportation cost and throughput time four-wheel drive 
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Contemporary, (…) % of all transportation costs related to four-wheel drive body 

conversion were caused by the transport process P1 from Wrzesnia to Vantaa. 

In contrast, (…) % of all transportation costs were rooted in the Oberaigner pro-

cesses P3 and P4, shown in Figure 30. Due to confidentiality, the cost structure 

is expressed proportionately, instead of in total numbers. With regard to through-

put time of the process, the transport process from Wrzesnia to Vantaa requires 

(…) % of total throughput time on average, while the transport to Germany and 

back to Finland requires just (…) % of the whole throughput time on average.  

 

Both, the transportation costs as well as throughput time can be explained by 

transport volumes. In terms of transport process P1, Crafters are transported in 

high volumes with other brands of the VW Group by the Konzernlogistik. Thereby, 

the delivery costs are held low per car. However, high transport batches cause 

longer throughput times. For example, regarding train transport from Wrzesnia to 

Travemünde, (…).  

 
 Process Redesign – Four-Wheel Drive Body Conversion 

 

Because a potential benchmark has been detected, the benchmark was analysed 

by conducting a workshop with two employees of MAN. The first one worked in 

the operational sales department, that is responsible for invoicing of cars to im-

porters, and the second one was an expert for value-added tax in Europe. In this 

project, process redesign phase, introduced in chapter 4.5, is done before pro-

cess analysis phase, presented in chapter 4.4, because the potential benchmark 

was firstly verified and subsequently analysed regarding cost savings.  

 

The applied process for MAN TGE is illustrated in Figure 33. By considering the 

Figure, it becomes apparent that the TGE is delivered from Wrzesnia to premises 

of MAN in Germany. At the premises of MAN in Germany, the importer starts 

already being responsible for the transport of the car to Oberaigner and subse-

quently to its own premises in Finland. Thereby, the previously explained chain 

transaction, where at least three parties are involved, is broken down. From a 

tax-related view, this is because the importer solely interacts with MAN Germany, 
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instead of both MAN Germany, from which the car is ordered and MAN Poland, 

where the car is produced (…).  

 

 
FIGURE 33. Benchmark of MAN in Norway 

 

 Process Analysis – Four-Wheel Drive Body Conversion   
 

After the MAN process benchmark has been clarified, a meeting with an em-

ployee of the logistics departments of VW CV has been scheduled to verify, 

whether the process could be applied for the Crafter, or whether any obstacles 

exist, which have not been considered yet. It has become apparent that this kind 

of transport operation is common practice in the VW Group. If a body conversion 

is demanded, which is not provided in the country of the importer, the affected 

cars are controlled by so-called redirection transports. Redirection transports take 

place if cars are directly brought from their production plant to a body builder, 

which is not located in the country of the importer. (…). K-Auto prefers to use 

body builders located in its own country to assure smooth after-sales services. 

The process to use a foreign body builder is not common yet.    

 

If the concept of redirection transport is applied for Crafters equipped with four-

wheel drive, the Crafter will be firstly delivered to Neuseddin, in the near of Berlin, 

where a logistics hub of the VW Group is located. Subsequently, the car will be 

picked up and delivered to Oberaigner in Laage by the German logistics com-

pany, which is part of SE Mäkinen’s corporate family. Afterwards, the Crafter will 

be converted and finally transported to Finland.  
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In total, by applying the concept of redirection transport for Crafter four-wheel 

drive conversion, the transportation costs of this specific configuration have been 

reduced by (…) %. It was not possible to safe the total amount of delivery ex-

penses of (…) %, caused by the double transportation processes P3 to Germany 

and P4 back to Finland, because an additional fee in terms of redirection trans-

ports is invoiced to the importer. The total cost reduction is shown in Figure 34. 

The former costs of the transport from Wrzesnia to Vantaa are shown in the dark-

est colour and are still invoiced. Additionally, the fee of redirection transports, the 

detour to Neuseddin, is invoiced, which equals (…) % of the former costs. The 

share of this fee is shown by the brighter colour framed in black. The cost reduc-

tion of (…) % is shown in grey.   

 

 
FIGURE 34. Reduction of transportation costs per car due to redirection transport 

 

With regard to throughput time, it is assumed to safe approximately (…) % of it. 

However, the total delivery times are measurable, after the new process has been 

taken place for a while.  

 

The process implementation phase presented in chapter 4.6 is not included in 

this thesis by a separate chapter, because the process implementation does not 
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require further efforts. The only speciality of this process is that it has to be initi-

ated by a separate document, which is attached in Appendix 4. This document is 

sent to the department of order management at VW CV, in order to secure that 

the concept of redirection transports is applied for four-wheel drive of Crafters.  

 

Another benefit of the redirection transport process for K-Auto is that it offers new 

possibilities to use Premium Partners in foreign countries. Even though after-

sales services are probably easier to organize if cars are converted in Finland, 

the reduction of logistics cost improves the attractiveness of using a foreign body 

builder. In this respect, a further project, where customer demand of foreign body 

conversions is questioned, could be beneficial for K-Auto.          
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7 DISCUSSION AND CONCLUSION   
 

The purpose of this project was to, firstly, illustrate the supply chain of body con-

verted Crafters and to, secondly, detect improvement potential in it. Referring to 

supply chain illustration, the use of SCOR in combination with semi-standardized 

expert interviews was useful to structurally gather process information. However, 

a reference model is rather abstract and hence, does not suit for a clear process 

visualization very well. This is why a more simplified model, the division in phys-

ical and informational processes, was necessary and used properly.  

 

In order to relate to the research questions presented in the introduction (see 

chapter 1.2), the questions are going to be answered briefly under reference to 

the concerned chapters of this thesis:  

 

1) Which theoretical models can be used to illustrate and analyse the com-
plexity of supply chain processes?  
 
The BPM lifecycle, presented in chapter 4.1, was used as framework for this pro-

ject. The process architecture definition of BPM’s excluded phase was done by 

the SCOR model, whose theoretical basis can be seen in chapter 4.2.1. The sub-

sequent process selection step of the excluded phase is executed by a process 

portfolio as shown in chapter 4.2.2. The following BPM phases of discovery, anal-

ysis, redesign and partly implementation, shown in chapter 4.3 - 4.6, were used 

to guide the analysis of one supply chain element in detail.  

 

2) How can the process information be collected in a structured manner?  
 
Process information have been structurally collected by expert interviews with a 

semi-standardized guideline. The theoretical background of expert interviews is 

visible in chapter 5.1. and of semi-standardized interviews in chapter 5.2. In this 

project, the guideline has been developed based on the process elements of the 

Supply Chain Operations Reference model, as presented in chapter 6.1.2.  
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3) Who is involved in the supply chain of body converted Crafters?  
 
Five supply chain stages can be distinguished on a superior level, as shown in 

chapter 6.1.1: VW CV, SE Mäkinen Logistics, Premium Partners, the K-Caara 

dealer network and the end-customer. Furthermore, presented in chapter 6.1.4, 

VW CV subcontracts the VW Poznan GmbH for production of Crafters and the 

Konzernlogistik GmbH as logistics service provider. The Konzernlogistik GmbH 

assigns (…). SE Mäkinen collaborates with a logistics company (…) in Germany.    

 
4) Which processes exist in the supply chain of body converted Crafters?  
 
In the former supply chain of body converted Crafters, three informational, as 

shown in chapter 6.1.3, and four physical processes, presented in chapter 6.1.4. 

have been identified.  

 

5) To what extent can improvement potential be detected in the supply 
chain of body converted Crafters? 
 
The project has reduced transportation costs of Crafters equipped with four-

wheel drive by (…) %, as shown in the chapters 6.3.1. – 6.3.3. Moreover, it could 

become beneficial to use foreign body builders in the Finnish market.  

 

Furthermore, the current after-sales communication has been identified as pos-

sible improvement area, as shown in chapter 6.2. The workshop staff is not able 

to see which body builder is accountable for a body conversion yet, leading to 

(…). Moreover, in terms of after-sales, purchasing of spare parts for body con-

versions requires long delivery times of up to 10 days.  

 

Additionally, (…), as described in chapter 6.2. This directly refers to the semicon-

ductor crisis, presented in the introduction of this thesis.  
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Outlook 
 

If the concept of redirection transport is further deepened, a review could be ini-

tiated about using further body builders in Europe and their impact on customer 

value. Even though K-Auto prefers working with domestic body builders, the re-

duction of transportation costs in this thesis broadened the scope of applicable 

body builders. As a result, the competitive position of foreign companies in-

creased.  

 

Furthermore, this project can be the basis for quantification of the proposed sup-

ply chain improvement areas. To set it in the theoretical context of this thesis, the 

process identification phase has been carried out successfully. Prospectively, the 

proposed improvement areas have to be conducted through the remaining 

phases of BPM lifecycle, as it has been done regarding Crafter four-wheel drive 

conversion.  

 

One possible starting point could be to evaluate if storing of frequently demanded 

spare parts is a measure to reduce flow-through times of after-sales services. 

Hence, an analysis of most frequently required spare parts and their delivery 

times could be carried out. Subsequently, warehousing costs of the most used 

spare parts could be compared to their impact on after-sales flow-through times 

for each K-Caara workshop in Finland. Furthermore, referring to after-sales of 

body conversions, a solution should be developed to make the body conversion 

history accessible for the workshop staff in VV-Auto.Aftersales. Therefore, an in-

terface could be created to show the data of the sales system Keista adaptably 

in VV-Auto.Aftersales.   

 

As shown in the introduction of this thesis, supply chains have a major impact on 

the financial state of a company. In this project, the financial impact was already 

visible by working on just a single supply chain part, the four-wheel drive conver-

sion. In future, further potential results will be achieved, if the involved parties 

collaborate interdisciplinary -logistics, sales, finance- to improve one of the core 

elements of their business, the supply chain.  
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9 APPENDICES  
Appendix 1. Semi-Standardized SCOR Guideline to conduct interviews  

Guideline to structurally question supply chain  
processes of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee: XXX Company: XXX  Date: YY.YY.YYYY 
1. Plan  
1.1. Could you describe how your services are demanded by other stages of the supply 

chain?  (P1 – Plan Supply Chain) 
1.2.  Could you describe how you demand other services of the supply chain? 

(P1 – Plan Supply Chain)  
We do not demand other services. We work as subcontractor for SE Mäkinen.  

1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 
supply chain stage? (P2 – Plan Source)  

1.4. How do you organize the delivery, after your services have been completed?  
(P4 – Plan Deliver) 

1.5.  How are the maintenance operations of body converted Crafters organized at your 
stage? (P5 – Plan Return Deliver) 

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) 

1.8. How do you evaluate the planning processes of the supply chain?  
2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  
2.2. Could you describe the qualitative condition of Crafters coming from an upstream 

stage?  
2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 
3.2.  How much time does the delivery process to the next supply chain stage take? 
3.3. How do you evaluate the transport process to the next supply chain stage? 
4. Return Source 
4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver  
5.1. Could you describe how Crafters are returned to your supply chain stage?  
5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 
5.3.  How do you evaluate the process of returning Crafters to your supply chain stage?  
6. Make 
6.1. Could you briefly describe the services and operations you provide in the supply 

chain? 
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Appendix 2. Expert Interview with salesperson of Espoo  

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Salesperson L. 

Company: 
K-Caara  

Date:  
23.3.2021 

1. Plan  
1.1. Could you describe how body converted Crafters are demanded by customers?  

(P1 – Plan Supply Chain) 
The customer comes to the K-Caara dealership and orders the Crafter as well as ques-

tions a body conversion solution for its purposes. If the demanded Crafter and body con-

version is already clarified, the salesperson of K-Caara checks the availability of Crafter 

and body conversion in the in-house sales and storage system of K-Caara called Keista.  

If the body conversion has not been clarified yet, different solutions of Premium Partners 

are provided by info material. Commonly, if just a small and frequently sold number of 

cars and body conversion is demanded, the information about available body conver-

sions is provided by the salesperson.  It is also possible to provide contact information 

of the Premium Partner if highly specialized conversions are required. Subsequently, the 

customer is able to directly consult the Premium Partner and clarify the body conversion 

specification.  

 

Additional question: How do you consult the customer regarding body conversions?  

We have price lists and brochures, that were given by the Premium Partners and are 

used to consult the customer. Furthermore, the contact information are available in 

Keista and the contact persons are usually known as well. The contact information is 

given to the customer on a business card.  

1.2.  Could you describe the order process of Crafters from Volkswagen Commercial Vehi-
cles and the order process of body conversions from Premium Partners?  
(P1 – Plan Supply Chain)  
In general, cars from VW CV and body conversions from the Premium Partners are or-

dered based on specific customer demands as well as on forecasts. The forecast is de-

termined by a board of K-Caara sales managers under consideration of bigger custom-

ers and commonly sold cars, where the risk of not-selling the cars is quite low. Some 

cars that can be easily sold are, for example, four-wheel drive Crafters as well as auto-

matic gear box Crafters. The cars are sometimes also used for demo purposes. If cars 
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are ordered on forecast, discussion with Premium Partners is done beforehand. The car 

order is sent via Keista to the importer, which subsequently orders the cars in a system 

called Nadine.  

   

If cars are required by a specific customer demand, the process starts with the initial 

customer demand at K-Caara. It’s also possible for the customer to recommend an al-

ready used Premium Partner. Subsequently, in this case, K-Caara takes care of the order 

from the Premium Partner.   

 
1.3.  How are you informed by VW CV, Premium Partners and SE Mäkinen that and when 

Crafters will be delivered to your premises? (P2 – Plan Source)  
The first forecast is given when the retailer has ordered the car (really unreliable). After 

the production weeks in Germany have been locked, the delivery time becomes reliable 

(the body number has been given).  

The dealers have a net portal for requesting delivery operations by SE Mäkinen. In this 

system, products and equipment, which is provided by SE Mäkinen in addition to their 

transport services can be found, delivery times of current transports are given and it is 

possible to communicate with the logistics company and Premium Partners, which have 

also access to the system. 

Additional question: What is the name of the system?  

The abbreviation of the system is called SEMEX. (The detailed name of the system was 

not given in the interview) 

1.4. How do you organize the delivery of body converted Crafters, after the cars have 
been arrived at your premises and you have completed your services?  
(P4 – Plan Deliver) 
The delivery is on behalf of SE Mäkinen and questioned via the previously mentioned 

system. However, the main goal of K-Caara is that the customer picks up the car on his/ 

her own. For the biggest customer of the dealership, which is located in different spots 

in the country, the cars are delivered to the customer by truck to interrupt their opera-

tions as little as possible.  

 

Additional question: How are the cars stored until they are sold? 

The flow of cars to the Premium Partners should be organized in that way that the cars 

are just a couple of days at the dealership premises (2-3 days). Sometimes the cars are 

longer stored in the dealership premises but this is really rare. The cars are ordered in 

accordance to specific customer demands to reduce storing time at dealership premises. 

In terms of forecast order (see question 1.2.), just frequently demanded cars are bought 
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ahead to ensure, that they are quickly sold. If the cars are stored at dealerships, the cars 

could be requested from different dealers. For example, VW Centre in Espoo requires a 

car from Tampere, a delivery operation by SE Mäkinen is demanded and the car is sub-

sequently brought to Tampere. At the moment, due to delivery issue of the plant in Han-

nover, the storage premises are nearly empty.  

1.5.  How are the maintenance operations of body converted Crafters organized?  
(P5 – Plan Return Deliver) 
For the biggest customer, K-Auto has provided connected car devices. If the app gives 

notice that a maintenance is needed, the appropriate workshops are given by the re-

tailer. The advantage is that unnecessary maintenance operations are reduced.  

For example, the add blue software problem: the signal of this error was fixed but then 

it occurred again, even though nothing was wrong with the cars. The dealer could have 

said that the customer do not have to come directly to the workshop because it should 

just be a software and no “hardware” problem.  

 

Additional question: To what extent are body builders responsible for the mainte-

nance of their body conversions?  

The repairing of body conversions is done by authorized K-Caara dealerships (always 

when possible). If the installed body conversions have to be maintained/ repaired in a 

bigger scale, the Premium Partners have their own workshops or subcontractors that 

are used for their purposes. Smaller issues are also treated by the “normal” network but 

if a bigger warranty issues occur the Premium Partner takes care of the shortcoming.   

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
All transport operations are dealt with by SE Mäkinen. However, it is really rare that 

Crafters equipped with body conversions have to be brought back to a Premium Partner 

or VW CV. In the previous four years, a single case could not have been remembered.  

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) 
- question was not asked, because it was assumed that a retailer does not have a lot of 
manufacturing operations -  

1.8. How do you evaluate the planning processes of the supply chain?   
The whole collaboration works quite well. I have a lot of persons I can contact. So the 

communication channels are good. However, at the moment, some car models do not 

get a fixed production week and no information are provided when the production week 

will be given. This has already affected that customers have cancelled their orders.  

2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

The dealer has tall trucks for transporting the cars. 
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2.2. Could you describe the qualitative condition of Crafters coming from an upstream 
stage?  
The qualitative conditions of body converted Crafters are really good in general. 

2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
Good.  

3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

- question was not asked, because it has already been answered in question 1.4. -  
3.2.  How much time does the delivery process to the next supply chain stage take? 

It depends on the location of the customer in the country. However, it can be said that 

SE Mäkinen is able to react to delivery requests within one day.  

3.3. How do you evaluate the transport process to the next supply chain stage? 

SE Mäkinen works reliably. However, we prefer that the customers picks up the car on 

its own.  

4. Return Source  
4.1. Could you describe how Crafters are transported back to an upstream stage?  

In general, just a limited amount of cases are known and therefore no general process 

exist. In singular cases, we have been provided a spare car to the customer and have 

fixed the issues with the body builder. Wrong deliveries have never occurred since I have 

started at the retailer.  

4.2. How much time does the transport process back an upstream stage take? 
- Not questioned due to the previous answer -  

4.3. How do you evaluate the process if Crafters have to be returned to an upstream 
stage? 
- Not questioned due to the previous answer -   

5.  Return Deliver  
5.1. Could you describe why Crafter are returned to your supply chain stage? (see 

Toolbox) 
Most of the issues of body conversions are spotted when the car is delivered for the first 

time and checked with the customer. It becomes apparent that something does not 

work as it should be. Furthermore, the maintenance is done at our K-Caara dealerships 

for both body conversions as well as the basic car.  

5.2. How much time does after-sales services require in general? 
It depends on the issue detected during after-sales. The longest after-sales times occur 

if spare parts have to be ordered from the Premium Partner. 

 Additional question: How are the parts ordered from Premium Partners?  

This is done through a system called ETKA.  

5.3.  How do you evaluate the after-sales services of body converted Crafters?  
At the moment, the workshops do not know in detail what specific body conversion has 

been added. It is known if the car is a taxi or camper, but it can just be guessed what 
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conversion is added in detail. At this point, the system used for after-sales services is not 

sufficiently equipped with information.  

Additional question: What is the name of the system?  

VV-Auto.Aftersales 

6. Make 
6.1. Could you briefly describe the services and operations you provide in the supply 

chain?  
Before the cars are displayed in the showroom for the customer, it is checked if every-

thing is done by the Premium Partners what was originally desired. Furthermore, the 

cars are washed and the surface is checked (scratches).  

Small instalments like winter tires are also done in the K-Caara dealerships.   
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Appendix 3. Expert Interview with salesperson of Tampere  

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Salesperson P.  

Company: 
K-Caara  

Date:  
24.3.2021 

1. Plan  
1.1. Could you describe how body converted Crafters are demanded by customers?  

(P1 – Plan Supply Chain)  
In most cases, after customers have consulted K-Caara, they order the body conversion 

at the Premium Partner on their own. Afterwards, an offer is sent to K-Caara by the 

Premium Partner via Keista. It is important to mention that the order of the body con-

version at the Premium Partner and the final order of the car from Germany/ Poland 

take place simultaneously in both order variants, based on forecast and on demand 

(Note: to start the interview, it has already been described that cars are either ordered 

based on specific customer demands or a forecast, which has been found out in the 

former interview [see question 1.2 of interview salesperson L.]). It does not happen that 

cars are firstly shipped to Finland and subsequently, the order process of body conver-

sion (it means discussions with Premium Partners) has started.   

1.2.  Could you describe the order process of Crafters from Volkswagen Commercial Vehi-
cles and the order process of body conversions from Premium Partners?  
(P1 – Plan Supply Chain)  
The order is sent to the importer. No further answer could be given to the question of 

the order process of Crafters from VW CV.  

In terms of Premium Partners, bigger deals are negotiated by phone and e-mail. When 

everything has been negotiated, an order agreement is sent to the retailer by the Pre-

mium Partner via Keista. 

Additional question: Are all Body Conversions available in each area of the country?  

All Body Conversions should be available in each area of the country. 
1.3.  How are you informed by VW CV, Premium Partners and SE Mäkinen that and when 

Crafters will be delivered to your premises? (P2 – Plan Source)  
At the moment, it is not really possible to determine or estimate the delivery dates due 

to delivery issues of the VW factory. Normally, we are informed via Keista about the 

delivery dates of Crafter. 
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Regarding communication with Premium Partner and SE Mäkinen, typically, all commu-

nication is done manually by phone or e-mail. If the delivery from K-Caara to the cus-

tomer is required, the logistics company SE Mäkinen is informed manually. If the Pre-

mium Partner has finished a body conversion, the Premium Partner firstly informs the 

dealer and subsequently, the dealer communicates with SE Mäkinen. No direct and au-

tomized communication between the Premium Partner, SE Mäkinen and the dealerships 

exist. 

1.4. How do you organize the delivery of body converted Crafters, after the cars have 
been arrived at your premises and you have completed your services? 
(P4 – Plan Deliver) 
The delivery is organized as shown in question 1.3. Normally, the customer is informed 

2-3 cars before the car is ready to be picked up.  

Additional question: How are the cars stored until they are sold? 

The cars are stored in the different dealerships and not in a main location where no 

one sees the car. Advantage: The car can be displayed until they are sold. If a car is de-

manded in Turku, which is stored in Tampere at the moment, it is transported to 

Turku. 

1.5.  How are your operations organized if products of your company have to be re-
turned?  
(P5 – Plan Return Deliver) 
Normally: The customer contacts the service department of K-Caara and orders the 

service time by phone.  

New: Connected car device was provided to the biggest fleet customer. The origin was 

that they had some issues with the displaying software in the past. The alert light con-

cerning AdBlue urea was blinking, but no real problem existed in 20-30 cars. Therefore 

the new connected car device was introduced by the after-sales department of K-Auto. 

It is important that the car can contact the service on his own in future.   

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
No return activities due to defective Crafter have been occurred in the past.  

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) 
- questioned was not asked, because it was assumed that a retailer does not have a lot 
of manufacturing operations -  

1.8. How do you evaluate the planning processes of the supply chain? 

The biggest issue is related to the point that Crafters to not get a fixed production week 

at the moment. Furthermore, the workshops put a lot of efforts in the clarification of 

body conversions. It is not possible to see, which body builder was responsible for a body 

conversion. Consequently, it is also challenging to purchase spare parts for the body 
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conversions. However, the collaboration in general is quite good with Premium Partners 

and SE Mäkinen. Everyone is interested in a good communication.  

2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

For the dealership in Tampere, the cars are picked up by K-Caara with trucks from the 

body builders Tamlans and Carsports, because they are both located in Tampere. No 

Services of SE Mäkinen are needed. But if a car would have been converted by a body 

builder which is not seated in Tampere, the transport services of SE Mäkinen are used. 

The transport is also done by truck.  

2.2. Could you describe the qualitative condition of Crafters coming from an upstream 
stage? 
- not questioned due to question 1.6. -   

2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
Satisfactory regarding Premium Partner and SE Mäkinen.  

3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

85% of the time the customer picks up the car on his/ her own. If the car is delivered to 

a customer, the delivery is executed by truck.  

3.2.  How much time does the delivery process to the next supply chain stage take? 
It depends on the location of the customer.  

3.3. How do you evaluate the transport process to the next supply chain stage? 
The transportation processes of SE Mäkinen work reliably in general.  

4. Return Source – see question 1.6. – (not asked) 

4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver  
5.1. Could you describe why Crafter are returned to your supply chain stage? (see 

Toolbox) 
The majority of damages occur in the main body of the cars. The quality of body con-

versions is in general good. If any problems exist with the BC, it normally becomes ap-

parent at latest 4 weeks after the car has been sold. Body converted Crafters are most 

frequently returned due to maintenance of the cars and body conversions.   

5.2. How much time does after-sales services require in general? 
It is not possible to say that in detail. It depends on the complexity of the issue and the 

amount of required spare parts.   

5.3.  How do you evaluate the after-sales services of body converted Crafters?  
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The Premium Partners feel responsible for their parts. However, the workshop does 

not see where the cars have been converted in Finland, leading to further clarification 

efforts.  

6. Make 
6.1. Could you briefly describe the services and operations you provide in the supply 

chain? 
The car is generally checked and winter tires are changed 
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Appendix 4. Expert Interview with Premium Partner Profile   

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Profile Mr. L.  

Company: 
Profile 

Date:  
29.3.2021 

1. Plan  
1.1. Could you describe how your services are demanded by K-Caara and the customer?   

(P1 – Plan Supply Chain) 
 

In general, two ways could be distinguished: If the customer hasn’t decided yet what 

specific conversion he or she demands, they directly come to us as Premium Partner. 

We work as a kind of consultant to recommend specific conversions. A good example 

for this order type are fire departments, which require highly specialized solutions for 

their services.   

 

The other way is that we are informed by the K-Caara dealerships about the demanded 

conversion. This is more usual if just smaller conversions are demanded or we have al-

ready dealt with the customer and its desires.  

1.2.  Could you describe how you demand other services of the supply chain? 
(P1 – Plan Supply Chain)  
SE Mäkinen has an own dealer portal and that is used as communication channel for 

transport requests, which have to be confirmed by the importer. The cars are owned by 

the importer and therefore the importers has to confirm each transportation demand.   

 
1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 

supply chain stage? (P2 – Plan Source)  
In addition to the communication via SE Mäkinen system, we get a direct report via 

Keista from the importer, where all vehicles, which should be dealt with by us, are 

shown. We see the estimated production week and the current status of cars (in pro-

duction, in delivery). The report could include the recently added cars (“new order cars”) 

as well as the already ordered cars from previous weeks. We have no concrete esti-

mated day when its coming to Finland but we have estimated delivery weeks. 

1.4. How do you organize the delivery, after your services have been completed?  
(P4 – Plan Deliver) 
- See question 1.2. - 
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1.5.  How are the maintenance operations of body converted Crafters organized at your 
stage?  
(P5 – Plan Return Deliver) 
We are responsible for the maintenance and repair operations of bigger conversions. 

However, we also have external partners which have been trained by us and are able to 

maintain and repair the conversions for us. The rest is done by the Volkswagen work-

shops. Smaller treatments could be also done in the regular maintenance cycles. It’s also 

possible to send spare parts to them, even though the process could last a couple days 

and depends always on the area of K-Caara dealership.  

 

Additional question: Do you have a service reminder for customers?  

We don’t have a service reminder but the provided hand manual says that the BC have 

to be checked after a specific amount of time.  

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
We have never had any quality shortcomings in the basic Crafter chassis.  

1.7. Do you need any preconditions for your Crafter body conversions?  

(P3 – Plan Manufacturing) 

Yes, we need a couple of preconditions for our conversions. In general, the quality and 

reliability of preconditions is quite good. Whenever a code exist for a precondition, the 

process works. If no code exist and just a wish is offered, it will not work. I don’t re-

member that we had ever a problem with something that was standardized by a code.  

 

Additional question: How are these preconditions communicated?  

The preconditions are communicated with the importer. For example, at the moment 

the preconditions for the recently launched Caddy 5 are discussed. The list of precon-

ditions is regularly updated. It is also discussed what is not allowed to add on the cars.  

1.8. How do you evaluate the planning processes of the supply chain?  
We have found good ways to work in the Volkswagen network because it’s the major-

ity of our business. But a good improvement would be to have a better forecast of usu-

ally demanded spare parts.  

2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

The cars are usually delivered on trucks by SE Mäkinen to our premises. 
2.2. Could you describe the qualitative condition of Crafters coming from an upstream 

stage?  
Really good, as also shown in the preconditions of cars.  
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2.3. How do you evaluate the reliability of transports coming from an upstream stage?  

In terms of VW CV, the delivery dates are unreliable before the Crafters are fixed for 

production. However, regarding SE Mäkinen, their services are satisfying.  

3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

Trucks of SE Mäkinen. 
3.2.  How much time does the delivery process to the next supply chain stage take? 

This depends on the location of the customer or K-Caara dealership.  
3.3. How do you evaluate the transport process to the next supply chain stage? 

SE Mäkinen works reliable in terms of transportation.  
4. Return Source – see question 1.6. 

4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver (After-Sales is included here) 

5.1. Could you describe how Crafters are returned to your supply chain stage?  
The customer books an appointment at one of our partners or directly consults the K-

Caara workshops.  

5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 

The total delivery time is on behalf of the customer. We do not pick up cars. Further-

more, the lead-time of after-sales operations depends on the shortcomings.  

5.3.  How do you evaluate the after-sales collaboration with K-Caara?  
It’s important to provide good instructions and parts of the conversions to the 

Volkswagen workshops. They are really good in finding failures in car bodies but for 

the BC, it’s crucial to support them. 

6. Make – not questioned -  
6.1. Could you briefly describe the services and operations you provide in the supply 

chain? 
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Appendix 5. Expert Interview with Premium Partner Tamlans   

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Tamlans Sales Director  

Company: 
Tamlans 

Date:  
30.3.2021 

1. Plan  
1.1. Could you describe how your services are demanded by K-Caara and the customer?  

(P1 – Plan Supply Chain) 
Either the customer directly discusses its demanded conversion with us or we are in-

formed about the conversion demand by the K-Caara salespersons. In the former order 

variant, we send the information concerning body conversion to the K-Caara retailers 

via Keista.  

 

Another way of activating our services is that we try to win a public invitation to ten-

der. Public authorities issue an bid invitation, where required specifications of their 

cars are listed in such a way that we can see what brand is required. If VW CV or an-

other VW brand is demanded and we have won the invitation, we send the order infor-

mation to K-Caara via Keista.  

1.2.  Could you describe how you demand other services of the supply chain? 
(P1 – Plan Supply Chain)  
The logistics operations of SE Mäkinen are requested by SEMEX, the system of SE 
Mäkinen.  

1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 

supply chain stage? (P2 – Plan Source) 

We are informed by the importer after the delivery date of a car has been fixed. The 

detailed order information are given by the system of SE Mäkinen.  

1.4. How do you organize the delivery, after your services have been completed?  
(P4 – Plan Deliver) 
Same answer as for question 1.2. 

1.5.  How are the maintenance operations of body converted Crafters organized at your 
stage?  
(P5 – Plan Return Deliver) 
Yes, we provide after-sales services to our customers in terms of our added conversions 

(but not for the main body and “Volkswagen original parts”). It’s also possible that K-

Auto takes care of our body conversions but it depends on the area in Finland. In gen-

eral, it’s the best if the after sales services are done in collaboration with K-Auto. We 

can also sent spare parts to K-Auto, which were previously ordered from our suppliers. 
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Additional question: How is it possible to order spare parts from your stage?  

It is done by a global purchasing system for spare parts of the Volkswagen Group.  

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
I don’t remember that a wrong car has ever been delivered. We make arrival inspec-

tions at the same day when the cars arrive. In a single case, we had detected a crack in 

the wind shield of a Crafter. We communicated this to the importer and did our con-

versions because the wind shield did not influence our conversion. Consequently, no 

real process exist in that respect.  

1.7. Do you need any preconditions for your Crafter body conversions? 
(P3 – Plan Manufacturing) 
Yes, we need a few preconditions. For example, we need a wiring harness to supply our 

conversion with electricity. The preconditions are discussed with Volkswagen Finland 

(the importer is meant). 

  

Additional question: How are these preconditions communicated in detail?  

The preconditions are considered by standardized item codes, which are sent with in the 

order placement in Nadine. For example, regarding wiring harness, the item code is IS1.  

1.8. How do you evaluate the planning processes of the supply chain?   
In general, I perceive Volkswagen as a good company and appreciate the whole process. 

It’s difficult to detect any issues from our side. The involved process participants of VW 

CV and K-Auto are really proactive and well-prepared, motivated and professional.  

2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

Trucks.  
2.2. Could you describe the qualitative condition of Crafters coming from an upstream 

stage?  
2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

Trucks.  
3.2. How do you evaluate the transport process to the next supply chain stage? 

The transport processes of SE Mäkinen work reliable.  
4. Return Source – see question 1.6. -  
4.1. Could you describe how Crafters are transported back to an upstream stage? 
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver (After-Sales is included here) 
5.1. Could you describe how Crafters are returned to your supply chain stage?  

Not asked due to question 1.5.  
5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 
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5.3.  How do you evaluate the after-sales collaboration with K-Caara?  
6. Make – not questioned -  
6.1. Could you briefly describe the services and operations you provide in the supply 

chain?  
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Appendix 6. Expert Interview with SE Mäkinen  

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Transport + Storing Opera-
tions  

Company: 
SE Mäkinen  

Date:  
01.04.2021 

1. Plan  
1.1. Could you describe how your services are demanded by other stages of the supply 

chain?  (P1 – Plan Supply Chain)  
Transport services within Finland can be questioned via our portal SE Mäkinen Logis-

tics Extranet. Furthermore, we are connected via this system to a system by VW, 

where we get shipping lists of cars coming to Vuosaari. Our body conversions and ac-

cessories could be demanded directly by the customer or by the dealers via Keista. We 

have access to the portal as well.  

Additional question: Could you describe what you can see in Keista?  

For example, technical information of car, customer name, car seller name, accesso-

rize orders, price lists, time schedules like ordering time, wished delivery time, esti-

mated delivery time  

Additional question: What is visible in the system you provide to the other SC stake-

holder? 

Car sellers can request deliveries and can see the phase of transporting and location of 

car transports in Finland.   

1.2.  Could you describe how you demand other services of the supply chain? 
(P1 – Plan Supply Chain)  
We do not demand other services. We work as subcontractor for SE Mäkinen.  

1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 
supply chain stage? (P2 – Plan Source)  
see question 1.1. 

1.4. How do you organize the delivery, after your services have been completed?  

(P4 – Plan Deliver) 

We are transporting cars from our yard to the dealerships or straight to customer. This 

depends of customer and seller. Some customers are using courier service and they 

pick the car from our yard.  

1.5.  How are the maintenance operations of body converted Crafters organized at your 

stage?  
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(P5 – Plan Return Deliver) 

We are responsible for installation mistake and product warranty together with sup-

plier. If the car is near us, we are fixing those mistakes here. Otherwise we communi-

cate with customer and they can use K Caara or other dealership. Furthermore, we are 

sending spare parts if needed and give advices for repair. 

 

Additional question: If K-Caara workshop takes care of your conversions, how does 

it work? 

Nowadays it works better but sometimes dealership doesn’t know where conversions 

have been made. Sometimes dealership has already made the repair and just made a 

bill for us. They have been investigating the fault for a long time, when we had 

knowledge of how to make the repair. It would be good to increase dealerships 

knowledge where conversions have been made. 

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
- it is really rare that defective cars arrive at our stage -  

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) 

1.8. How do you evaluate the planning processes of the supply chain?  
- in general good despite of the after-sales dimension -  

2.  Source  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

Shipped by Finnlines.  
2.2. Could you describe the qualitative condition of Crafters coming from an upstream 

stage?  
Good. 

2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
In normal times good but in the current pandemic worse.  

3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

Trucks. Two Crafters can be transported at once.  

Additional question: Could you describe the double transportation process more in 

detail? 

The cars are also shipped back by Finnlines. In Germany, the company Michael Grö-

ning GmbH & Co. KG takes care of delivery from harbour to Oberaigner and also back. 

The same transportation process is applied backwards for transportation to Finland:  

Service Center -> Vuosaari -> Travemünde -> 4Motion -> Travemünde -> Vuosaari -> 

Service Center 
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3.2.  How much time does the delivery process to the next supply chain stage take? 

We are able to transport the car during same day if it is going to metropolitan area. To 

other Finland it takes 0 + 3 working days.  

3.3. How do you evaluate the transport process to the next supply chain stage?-Not ques-
tioned- 

4. Return Source – not questioned, see 1.6.- 
4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver – maintenance already covered in 1.5. 
5.1. Could you describe how Crafters are returned to your supply chain stage?  
5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 
5.3.  How do you evaluate the process of returning Crafters to your supply chain stage?  
6. Make –already questioned at an earlier stage-  
6.1. Could you briefly describe the services and operations you provide in the supply 

chain?  

We made registrations, warehouse maintenances and PDI works, because before a ve-

hicle can be first registered in Finland, a registration inspection or individual approval 

(excluding pre-notified vehicles) must be done. In that operation the technical data, 

structure, equipment and condition are checked. At the same time, it is ensured that 

the vehicle meets the requirements of Finnish road traffic legislation. The technical in-

formation is entered in the traffic register. 

 

Furthermore, we are able to add special accessories to cars like heating equipment 

and control unit, tow bars, Interior lighting solutions, seat protection, additional exter-

nal lights  
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Appendix 7. Expert Interview with the sales employee of VW CV  

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Sales Department Mrs. S. 

Company: 
VW CV 

Date:  
02.04.2021 

1. Plan  
1.1. Could you describe how your services are demanded by other stages of the supply 

chain?  (P1 – Plan Supply Chain) 

 

We receive the order of importers by a system called Nadine. Afterwards, the order in-

formation are compiled by a system called IFA. IFA entails more information. For exam-

ple, cars are prioritized to ensure that cars ordered by a “real” customer are manufac-

tured at first instead of cars, which are ordered on stock. Furthermore, IFA is the plat-

form also used by the involved departments of VW CV. For example, the Auftragslogistik 

tracks the current availability of specific parts in the system and country order capacities 

are predefined in the system.  

 

Additional question: Could you tell me more about the point, when a car delivery 

date becomes reliable? 

Four different states exist in IFA, which indicate the current state of a car. The P state 

is the stage, where the delivery becomes reliable, because at this point, the car is locked 

for production. The D-state describes that a car has been ordered and was noticed by 

IFA, but has not scheduled for a fixed production appointment. The so-called M state 

described that a car is in the manufacturing process. The w state says that the car is 

manufactured and ready for logistics. The first forecast is given, when the car has been 

placed in Nadine. The programme shows, then a car has been fixed for production and 

the reliable date is provided. 

1.2.  Could you describe how you demand other services of the supply chain? 
(P1 – Plan Supply Chain)  
Question replaced: Could you describe how the order is sent to VW Polen?  

The production department of VW Polen is directly informed by IFA. No other process 

exist to inform the plant(s) in Poland.   

1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 
supply chain stage? (P2 – Plan Source) – not questioned -  
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1.4. How do you organize the delivery, after your services have been completed?  

(P4 – Plan Deliver)  
All transport operations are on behalf of Konzernlogistik. They should be capable of 

providing the required information.   

1.5.  How are the maintenance operations of body converted Crafters organized at your 
stage?  
(P5 – Plan Return Deliver) –deleted- 

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) 
This question could be answered by an employee of the Konzernlogistik.  

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) 

1.8. How do you evaluate the planning processes of the supply chain? 

 

At the moment, the deliveries are interrupted, because of the corona pandemic. How-

ever, in normal times, the collaboration works good.  

2.  Source – Excluded in definition of SC -  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  
2.2. Could you describe the qualitative condition of Crafters coming from an upstream 

stage?  
2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

They are shipped to Finland on behalf of Konzernlogistik.  

Additional question: Is there a specific cycle to ship the cars abroad?  

They should be shipped on a weekly basis. However, it has to be considered that the 

transport capacities are shared with other brands of the Group like VW passenger 

cars.  

 

3.2.  How much time does the delivery process to the next supply chain stage take?  
3.3. How do you evaluate the transport process to the next supply chain stage? 
4. Return Source – Excluded in definition of SC - 
4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver   
5.1. Could you describe how Crafters are returned to your supply chain stage?  

It is really uncommon that cars are returned to VW CV. If anything has been delivered 

incorrectly, the cars are mainly used for further purposes. 

5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 
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5.3.  How do you evaluate the process of returning Crafters to your supply chain stage?  
6. Make 
6.1. Could you briefly describe the services and operations you provide in the supply 

chain?  
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Appendix 8. Expert Interview with logistics employee of Konzernlogistik   

Guideline to structurally question supply chain pro-
cesses of body converted Crafter 

Background: The following questions are developed based on the supply chain oper-
ations reference model. Each part deals with one process element presented in the  
reference model.  
Name of interviewee:  
Logistics Employee D. 

Company: 
Konzernlogistik GmbH 

Date:  
07.04.2021 

1. Plan  
1.1. Could you describe how your services are demanded by other stages of the supply 

chain?  (P1 – Plan Supply Chain)  
We are informed via ATLAS about the planned cars per week for shipment and trans-

portation. Thereby, it is estimated which means of transport are used and conse-

quently, which of our subcontractors should be informed that their services are re-

quired. Atlas is connected to the factory systems used by the brands of the 

Volkswagen Group.  

 

Additional question: Which subcontractors do you have for the Finnish market?  

The train transports are carried out by the logistics service provider DB Schenker. 

Moreover, for logistic operations within Germany, we also subcontract Schnellecke, 

which may have further subcontractors in different geographical regions. For ship-

ment of cars, we subcontract Finnlines, even though we have also own ships at our 

disposal, which are used for bigger shipments to foreign countries. It has to be stated 

that the ships itself are just rented, but then completely used for shipment of cars.  

1.2.  Could you describe how you demand other services of the supply chain? 
(P1 – Plan Supply Chain)  
The cooperating companies receive a forecast of the planned cars for transportation. 

They have also access to some parts of ATLAS.   

1.3.  How are you informed when Crafters or body converted Crafters will arrive at your 

supply chain stage? (P2 – Plan Source)  

Via ATLAS.   

1.4. How do you organize the delivery, after your services have been completed?  

(P4 – Plan Deliver) 

Changed question: How is the next supply chain stage informed that cars arrive in 

Finland?  

They are also informed by a forecast, which is given by ATLAS.  
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1.5.  How are the maintenance operations of body converted Crafters organized at your 
stage?  
(P5 – Plan Return Deliver) –deleted- 

1.6. How do you organize the return of defective products back to an upstream stage?  
(P5 -  Plan Return Source) –deleted- 

1.7. (How do you organize your manufacturing operations?) 
(P3 – Plan Manufacturing) –deleted- 

1.8. How do you evaluate the planning processes of the supply chain?  
The general planning operations work quite well.  

2.  Source – Suppliers network not considered -  
2.1.  By which means of transport are Crafters brought to your supply chain stage?  

2.2. Could you describe the qualitative condition of Crafters coming from an upstream 
stage?  

2.3. How do you evaluate the reliability of transports coming from an upstream stage?  
3.  Deliver  
3.1. By which means of transport are Crafters brought to the next supply chain stage? 

Question changed: Why do you use Finnlines instead of own ships for transport to 

Finland? 

The bigger ships have to be fully used to make the operation economic. In terms of 

Finland, Finnlines is a rather exceptional case, because the normal ferry traffic (for 

goods) is used. It is not necessary to transport the cars on our own as it is done for 

(for instance) Great Britain. The starting point of shipment is in Travemünde and the 

end-point is Vuosaari harbour. The cars are delivered to Travemünde by train on be-

half of DB Schenker.  

Additional question: Are the cars directly delivered from Wrzesnia to Travemünde?  

It is not the case that a train starts and brings the cars without any breaks to Trave-

münde. DB Schenker is interested in transporting nearly fully wagons and therefore, 

some wagons are sometimes temporarily stored until another train arrives, which 

brings the cars further.  

 

Additional question: Are Crafters just transported with Crafters or also with other 

brands?  

Crafters are also transported with other car models of the Volkswagen Group.  

 

Additional question: Does any specialities regarding Crafter transportation exist?  

It is not possible to transport Crafters on a Wagon equipped with two tiers due to the 

size/ height of the car.  

3.2.  How much time does the delivery process to the next supply chain stage take? 

This depends on the workload. We are operating according to the FIFO principle to 
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avoid that any car brands feels unfairly treated. For example, it is possible that the 

storage of cars in Travemünde takes up to 3 days. Furthermore, as previously de-

scribed, the temporarily stored wagons could lead to further delivery times. The train 

transports from Wrzesnia to Travemünde could vary between 8 and 17 days.  

3.3. How do you evaluate the transport process to the next supply chain stage? 
4. Return Source – Suppliers network not considered -  
4.1. Could you describe how Crafters are transported back to an upstream stage?  
4.2. How much time does the transport process from an upstream stage take? 
4.3. How do you evaluate the process if Crafters have to be returned to an upstream 

stage?  
5.  Return Deliver  
5.1. Could you describe how Crafters are returned to your supply chain stage?  

It is not common that cars are transported back to us.  

 

Additional question: Do you have an error rate, which could be given?  

No detailed error rate for the Crafter itself could be given. However, a figure of under 

0,01% of quality shortcomings in car deliveries was noted once.  

5.2. How much time does it take to deliver the Crafter back to your supply chain stage? 
5.3.  How do you evaluate the process of returning Crafters to your supply chain stage?  
6. Make 
6.1. Could you briefly describe the services and operations you provide in the supply 

chain? 
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Appendix 9. Detailed cost and throughput share of each process step  
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Appendix 10. Order sheet for Redirection Transport  
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