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This study was done for ABB Ltd. Motors and Generators business unit in Helsinki. In this 

study, global data movement in large businesses is examined from a product data 

management (PDM) and enterprise resource planning (ERP) point-of-view. The purpose of 

this study was to understand and map out how a large global business handles its data in a 

multiple site structure and how it can be applied in practice. This was done by doing an 

empirical interview study on five different global businesses with design locations in 

multiple countries. Their master data management (MDM) solutions were inspected and 

analyzed to understand which solution would best benefit a large global architecture with 

many design locations. One working solution is a transactional hub which negates the 

effects of multisite transfers and reduces lead times. Also, the requirements and limitations 

of the current MDM architecture were analyzed and possible reform ideas given.   
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Tämä tutkimus on tehty ABB Oy Moottorit ja Generaattorit yksikölle Helsingissä. Tässä 

tutkimuksessa tutkittiin globaalin datan liikkumista suurissa yrityksissä tuotetiedon 

hallinnan (PDM) ja toiminnanohjausjärjestelmien (ERP) näkökulmasta. Tutkimuksen 

tarkoitus oli ymmärtää ja kartoittaa miten suuret globaalit yritykset käsittelevät dataa usean 

sijainnin struktuurissa ja miten tämä pystytään toteuttamaan käytännössä. Tutkimus 

toteutettiin empiirisenä tutkimuksena jossa haastateltiin viittä eri globaalia yritystä joilla on 

tuotesuunnittelua useassa eri maassa. Heidän Master Data Management-ratkaisunsa 

(MDM) tutkittiin ja analysoitiin, jotta saatiin selville mitkä olisivat parhaat ratkaisut isolle 

globaalille arkkitehtuurille, johon kuuluu monta suunnittelusijaintia. Yksi mahdollinen 

ratkaisu on keskus jonka ansiosta multisite-siirrot eivät olisi tarpeellisia, ja joka vähentäisi 

siirtolatenssia. Tutkimuksessa analysoitiin myös MDM arkkitehtuurin vaatimuksia ja 

rajoituksia sekä tutkittiin mahdollisia kehitysideoita.  
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1 INTRODUCTION 

1.1 Background 

It is common in large multinational companies to have issues with data distribution. In a 

company like ABB, which builds and designs machines in multiple locations, it is very 

important to have correct and current information at all times. Currently, moving large 

quantities of data between sites with slow connections is arduous and causes many 

problems when sufficient data is lacking or distributed incorrectly.  

This study was done for ABB Ltd. Motors and Generators business unit in Helsinki, 

Finland in order to find possible improvement strategies for information exchange between 

sites. The idea was to understand what effects data transfers movements in a multisite 

system. For this purpose, five companies were interviewed to see what was good and bad 

in different types of product data management (PDM) solutions. This led to an analysis on 

how to improve data transfers through a multisite system. 

1.2 Objectives 

The objective of this study is to understand global design in an enterprise resource 

planning (ERP) and product data management (PDM) environment. An ERP system is 

what a company uses to collect, store, manage and interpret data. While a PDM system is 

used for management and publication of product data. This refers to the way resources 

such as designers and product data is split between various global sites and how they 

function as a whole. The main focus in this study is on how current PDM and ERP data 

transfer systems work in practice and how and what data is transferred between sites.  

The goal of this study is to determine how to improve data flow between different global 

sites. There are many factors in global data sharing and it is important to understand what 

the current status is and what would be the next step for improvements. It is also important 

to understand the problems in current company practices and to try and find better 

solutions for these problems. 
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1.2.1 Research questions 

Data management and distribution is an enormous part of a large company’s business 

structure. The smooth movement of data in a multinational company is also essential, thus 

the following research questions are asked:  

RQ1. How does global design effect data management and data flow? 

RQ2. What are the requirements and limitations of data management and data flow? 

RQ3. How is global design linked to target site processes? 

RQ4. What are potential benefits and possibilities of global design? 

 

1.2.2 Limitations 

This study is limited to a PDM and ERP environment. The main target is observing the 

boundary between PDM and ERP systems in a multinational organization where data is 

moved between sites at a daily basis. Figure 1 shows that this study is limited to the study 

of the environments current status and what problems and limitations are found in research 

and development, order engineering, and change management. Also improvement 

opportunities for global design are discussed. 

 

Figure 1 Limitations 

1.3 Methodology 

This study’s approach is qualitative action research. Action research consists of cycles of 

action and reflection with the underlying presumption that it takes time for actors to 

acquire new knowledge. Action research is a methodology which consists of a researcher 

and a client who are in close communication with each other throughout the research 
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process (Grønhaug & Olson, 1999). The client has intimate experience-based knowledge 

of the problem context while the researcher has theoretical-based knowledge. Theoretical 

knowledge can be used to find the actual underlying problems, clarify assumptions, and 

can be used to change a client’s perspective on important actions for improvements. In this 

case the client is ABB who wishes to understand what possible PDM solutions are 

available to gain better understanding on how to improve their current system. 

In action research there are multiple cycles of observation, interpretation and planning of 

an action which then restarts the cycle. In this study one such cycle is conducted. The 

client company is observed and the current situation is studied after which a plan of action 

is considered and presented to the client company.  

 

Figure 2 Action Research Methodology (Grønhaug & Olson, 1999) 

First the main issues and terminology was studied through a literary review from which an 

empirical review consisting interviews was conceived. Figure 2 shows how action research 

is accomplished in a study. 

Data for this study is collected from various sources including the following: 

- Literature: includes academic journals, books, and other literature sources for 

background information and new perspectives on product lifecycle management in 

large businesses. 

- Company data: includes interviews, internal documentations, and personal email 

correspondence. These have given an idea of internal company proceedings and 

have given insight on necessary improvements. 
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- Interviews: include internal and external interviews. Internal interviews consist of 

finding out the current status of product lifecycle management and its current 

situation. External interviews give an outside perspective on how matters are 

conducted in other large businesses. 

- Observations: give a direct approach in understanding the research problem. 

Observing a large company’s product lifecycle management environment gives 

insight to the inner workings of this system and clarifies what prerequisites need to 

be met before improvements can be achieved.  

Interviews were conducted in multiple companies to get a perspective on how various large 

businesses conduct their product data management. To ensure the privacy of each party, in 

this study the data is handled anonymously. In the analysis portion of this report, each 

company is allocated a letter of reference which will be the only used denotation in this 

study. 

This study was conducted from January 2014 to October 2014. Collecting improvement 

proposals and interviews were done during this time along with gaining theoretical 

knowledge through a literature study and practical knowledge while working for the PDM 

team at ABB. The writing of this report was done during and after the empirical study. 

1.4 Structure of study 

This study is divided into three parts a theoretical review, empirical study and results. The 

theoretical review concentrates on a literature study in which the basic theories and 

concepts are discussed. The empirical study consists of the analyzing and review of 

gathered material, mostly through interviews and internal documentations. The results will 

include a short model case study that discusses the results of the empirical study. 
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Figure 3 Structure of study 

Figure 3 gives a summary of what the structure of this study has been. Chapter one consists 

of the introduction to this study, the objectives, methodology and structure. Chapter two 

and three consist of the theoretical literature review. Chapter two discusses enterprise 

resource planning (ERP) and product data management (PDM) environments. Chapter 

three discusses data management in terms of master data management (MDM) and lean 

methods. It also discusses global data usage in large corporations. Chapters four through 
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six consist of the empirical study. Chapter four has a short introduction of the main 

company, ABB. It also has the problem description and defines the current status of 

research and development, order engineering, and change management divisions at ABB in 

general terms. Chapter five consists of what data was collected from interviewed 

companies and a short data analysis. Chapter six consists of improvement opportunities as 

a reflection of chapter four. Chapters seven and eight consist of the results and conclusion 

of this study. Chapter seven discusses the results of this study through a case study. It also 

discusses the research questions and future research. Chapter eight concludes this study. 
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2 ERP AND PDM SYSTEMS 

Product lifecycle management (PLM) is essentially a business strategy for creating a 

project-centric environment (Ameri & Dutta, 2005) (Saaksvuori & Immonen, 2008). The 

purpose of PLM is to chart the whole lifecycle of a product from concept to retirement and 

is deeply associated with computer aided design (CAD) and product data management 

(PDM) systems. Figure 4 shows what a normal product lifecycle should look like. 

 

Figure 4 Product lifecycle management strategy 

PLM is used to spread PDM’s influence beyond design and manufacturing into areas such 

as marketing and sales in this case through an enterprise resource planning (ERP) system. 

The main purpose for linking PDM and ERP systems in a CAD design environment is to 

ensure the efficient movement of designs made by a user through the CAD environment 

into the PDM system which feeds it to the ERP system which moves it to manufacturing. 

Data, information, and knowledge are three concepts with distinct differences and very 

important from a PLM point of view (Ameri & Dutta, 2005). Data represents unprocessed 

facts, information is an aggregation of processed data, and knowledge can be used 

purposefully for problem solving. PDM is used to create, move, organize, and change data 

so that the necessary information is available to an end user.  
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2.1 Background 

To understand data management it is important to understand product data management 

(PDM). According to (Gascoigne, 1995), (Peltonen, et al., 2002) and (Crnkovic, et al., 

2003), PDM is a software framework which enables manufacturers to manage engineering 

information such as the data needed for new product designs and engineering processes as 

shown in figure 5. It allows the control of product information throughout the entire 

product life cycle (PLC) and thus takes a more team-oriented approach to product 

development. The PDM system helps control how manufacturing data itself is created, 

reviewed, modified, approved and archived. One of the main functions of a PDM system is 

to ensure that data modifications happen in an organized manner. It controls data access 

with a check-in/-out function and controls authorized users (Kääriäinen, et al., 2000). It is 

also common to use a PDM system to determine the state of an object. A state indicates if 

an object has been approved to enter the next stage of development (Peltonen, 2000). 

 

Figure 5 Functional PDM environment (Gascoigne, 1995) 



 13 

A PDM system needs an authoring tool, such as a CAD program, which supplies data to 

the PDM system (Paviot, et al., 2011). CAD tools are used to design and modify content 

such as 3D MCAD and ECAD documents. However, a PDM system is not used to handle 

physical parts and this is where an enterprise resource planning (ERP) system is needed. 

An ERP system controls the physical ordering and distribution of parts after the design 

process as shown in figure 6. By adding an ERP system with a PDM system, they can be 

made to work in tandem to control the flow of information from conception to shipping a 

finished product. It is difficult to get a smoothly working integrated PDM/ERP system 

because they are fundamentally different ways of looking at data management (Peltonen, et 

al., 2002).  

 

Figure 6 An ERP environment (Rashid, et al., 2002) 

Product information management (PIM) systems manage the lifecycle of a finished good 

or service. They differ from PLM systems which focus on the design and development of 

products rather than the preparation of product information to support sales and 

distribution (Dreibelbis, et al., 2008).  When a product makes the transition from 

development into marking and sales the data moves from the PLC system to the PIM 

system. In a PIM system, data is aggregated from an existing system. It is then cleaned and 

augmented before it is distributed into downstream systems. PDM is a part of PLC from 

which PIM gleans its information. 

(Paviot, et al., 2011), introduce a framework for PDM/ERP interoperability in which the 

user has one interface where they can use both systems and (Lee, et al., 2011) introduces a 
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method for digital manufacturing that eases the way data flows between PDM and ERP 

systems. 

2.1.1 Data flow between ERP and PDM systems 

There are three types of data flow rules between ERP and PDM systems. A PDM and ERP 

system has to be able to manage exchanged data in a precise way to avoid conflicting and 

outdated data (Ou-Yang & Jiang, 2002). Figure 7 shows the 3 types of data exchange 

types. Type A indicates that data must be controlled as it has significant influence on both 

systems and thus they have to consult each other during the exchange process. Type B is 

controlled by the PDM system while type C is controlled by the ERP system. All data is 

transferred through the buffer database. 

The types of data handled by each data flow type, differs significantly. Type A data 

includes e.g. part management and production planning. Type B data is mostly managed by 

the design organization and includes data such as part descriptions. Type C data includes 

costs, source, and lead times and have little relation to PDM functions.  

As PDM data changes, the data retrieval module would extract the changed data. Data that 

is needed by the ERP is placed in the buffer database. If the data is Type A it is sent to the 

PDM software for designers. Type B data is sent from the PDM system to the ERP system 

which is updated. Type C data is ERP data moving to the PDM system. 
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Figure 7 (a) Type A, (b) Type B, (c) Type C data exchange privilege (Ou-Yang & Jiang, 2002) 

In a global setting, parts of an assembly are sometimes subcontracted from another 

company. This causes issues with data transfers between the parent company and the 

subcontractors as they might use different CAD and PDM software. Thus, there should be 

a data converter implemented which allows this transfer to happen smoothly (Yang, et al., 

2009). Two possible data conversion methods are (i) asynchronous and (ii) synchronous 

data exchange. Asynchronous data exchange consists of data in the form of physical files 
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such as PDF or Excel documents. Synchronous data exchange is more direct and allows a 

direct translator in both PDM systems as shown in figure 8.  

PDM data retrieval

Select changed data 
and transfer to 
buffer database

For TYPE-B changed 
data update ERP 

database

BUFFER

ERP data retrieval

Select changed data 
and transfer to 
buffer database

For TYPE-C changed 
data, update PDM 

database

PDM ERP

PDM 
Data Exchange

Browse and query
Updated data

 

Figure 8 Basic implementation system operation process (Ou-Yang & Jiang, 2002) 

2.1.2 PDM and ERP integration 

There are many good reasons for integrating PDM and ERP systems. This integration 

would reduce BOM errors, ensures consistency, and saves time in design changes for 

quality improvements (Lee, et al., 2011). It also presents a method of integration which 

eases the problems between moving data between the PDM and ERP environments. When 

an item is created and approved it needs to be moved from the PDM environment to the 

ERP environment and when an existing item is modified its data needs to be resent to the 

ERP so that error-free and updated data can be maintained (Lee, et al., 2011). This causes 

issues when data is sent incorrectly. This can cause duplicates and false information to 

appear in the ERP system. 
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3 DATA MANAGEMENT IN LARGE BUSINESSES 

To understand the possibilities of PDM, some basic concepts must be discussed. These 

concepts include master data management (MDM) and lean manufacturing. MDM consists 

of various implementation styles which show the level of data management in a company. 

Lean manufacturing is a concept which is used to manage how a product or product data is 

created. Lean thinking reduces the amount of redundant steps in the manufacturing process 

and makes it more clean and concise. Data management in itself is a current topic in 

manufacturing.  

3.1 Master data management 

Master data management (MDM) is a general term which refers to the “disciplines, 

technologies, and solutions that are used to create and maintain consistent and accurate 

master data from all stakeholders across and beyond the enterprise” (Dreibelbis, et al., 

2008). MDM is a tool which provides a way to incrementally reduce the amount of 

superfluous information in an enterprise.  

With an excellent MDM system a company will have correct and authoritative master data. 

Master data itself is a central prerequisite for companies to perform acceptably (Otto & 

Huner, 2009).  A company’s master data is used throughout the whole organization and 

thus it is imperative that the data is organized accordingly. According to (Silvola, et al., 

2011), master data includes data models, attributes and definitions. An important part of 

master data is information systems (IS), which includes the applications and technology 

used to integrate and share data. 

When considering master data implementation it is important to remember that, not only is 

quality and consistency of the data important, but the usage of the data should be available 

throughout the enterprise. Another advantage of MDM is cost reduction and avoidance 

since it can lead to the reduction of data storage costs and remove redundant data copies in 

consolidation and transactional hub styles of MDM (Dreibelbis, et al., 2008). This is due to 

MDM enabling the reuse of key processes. 

There are three types of MDM implementation styles: (i) consolidation implementation, 

(ii) coexistence style implementation, and (iii) transactional hub implementation 
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(Dreibelbis, et al., 2008).  The consolidation implementation has an analytical focus, while 

the other two are more operationally oriented (Radcliffe, et al., 2006). 

Master data in the ideal MDM implementation can be considered a system of record while 

a system of reference is a replica of the master data which is known to be synchronized 

with the system of record (Dreibelbis, et al., 2008). A golden record, on the other hand, 

serves as a trusted source to downstream systems for reporting and analytics, or as a 

system of reference to other operational applications. 

Currently, ABB has a consolidated implementation for their PDM and ERP functions. The 

goal of all PDM implementations should be a transactional hub implementation, which is 

the most challenging to obtain, but is also the most logical and best system of record to 

date. At this time, such an implementation is close to impossible in a multinational 

corporation with slow data speeds to China and the excessive use of resources to obtain 

such a system. In this study the most important concepts are the consolidation 

implementation and the transactional hub implementation. 

3.1.1 Consolidation implementation 

Data input Data input

Golden 
Record

Master 
Data

Master 
Data

W
R

W
R

R R

 

Figure 9 Consolidation Implementation Style (Dreibelbis, et al., 2008) 
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A consolidation implementation brings master data from multiple existing systems and 

places them into a single managed MDM hub as can be seen in figure 9. This is called a 

system of reference. The moved data is transformed, cleansed, matched, and integrated in 

order to provide a complete golden record for one or more master data domains. The main 

advantages of this style include a clear interface which provides access, governance, and 

ownership services to retrieve and manage master data and to support data owners as they 

investigate and resolve potential data quality issues. A large disadvantage is due to the way 

it is built. Since information is fed by upstream systems, this system will not always 

contain the most current information. It is also a read only system, thus all necessarily 

information about a master data object must already be present in the systems that fed the 

MDM system.   

3.1.2 Coexistence style implementation 

Data input Data input

Golden 
Record

W
R

W
R

R W

 

Figure 10 Coexistence Implementation Style (Dreibelbis, et al., 2008) 

In a coexistence style implementation master data can be authored and stored in multiple 

locations. It includes a physically instantiated golden record that is synchronized with its 

source systems. This is also called a system of reference. This golden record is constructed 

in the same manner as in the consolidation implementation style, typically through batch 

imports, and can be both queried and updated within the MDM system. Figure 10 shows a 

cyclical structure as data is written and read from the golden record.  This cyclical structure 

exists as data is created in multiple locations and thus must be imported into each system 

separately and synchronized accordingly. This does cause the need to be extra careful so 

that no conflicting data is uploaded from one system to another.  
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The main advantage of this system is how it can provide a full set of MDM capabilities 

without causing significant change in the existing environment. A disadvantage of this type 

of system is the fact that there is more than one place where master data can be authored or 

changed, thus data is not always up to date. 

3.1.3 Transactional hub implementation 

Data input Data input

Golden 
Record

R R

R W

 

Figure 11 Transactional Hub Style (Dreibelbis, et al., 2008) 

A transactional hub implementation is the goal of every MDM system. It is a centralized, 

complete set of master data for one or more domains. It is a system of record – unlike the 

consolidation and coexistence implementations which are systems of reference – and is the 

only version of truth of the master data it manages. A transaction hub updates the master 

data instantaneously and it is also cleansed, matched, and augmented in order to maintain 

quality of the master data. After updates are accepted, the hub distributes these changes to 

interested applications and users. Figure 11 shows the cyclical structure of a transactional 

hub similar to the coexistence structure. The difference in these structures is the fact that in 

a transactional hub data is uploaded and read from one single place. This causes fewer 

complications as all data is located in one place. 

The main reason every business is not already doing this is simply the high cost and 

complexity. Existing systems and business processes have to be drastically altered when 

the transactional hub becomes the single point of update within an environment. 
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3.2 Lean methodology 

The lean method was first introduced by Taiichi Ohno, a Toyota executive, and has five 

principles: value, value stream, flow, pull, and perfection. Figure 12 shows the way lean 

principles work in manufacturing. Lean thinking, on the other hand, was coined by 

Womack and Jones (Womack & Jones, 1996). It is a revolutionary way of production 

which ignores the conventional huge batch production systems, instead focusing on small 

intrecate operation methods. The method is introduced in (Womack & Jones, 1996) and 

(Ohno, 1988), with a brief history in (Holweg, 2007) and (Shah & Ward, 2007).    

Lean thinking starts with defining value for specific products, with specific capabilities, at 

specific prices, and for specific customers. The way to achieve this is to think of 

companies in a product-line basis with strong product teams. The next step is to indicate a 

value stream which is the specific set of actions necessary to bring this product through 

three critical management tasks within any business: (i) problem-solving: concept through 

design and engineering to production, (ii) information management: order-taking to 

detailed scheduling to delivery, and (iii) physical transformation: raw materials to finished 

product. The third step is flow – instead of doing things in batches, products flow through 

the process. This might be counterintuitive for most people, but a just in time (JIT) and 

level scheduling concepts are used to manage products in a continuous flow. This dissolves 

the work-in-progress buffer between sets in a product line. (Womack & Jones, 1996) 

 

Figure 12 Production / manufacturing system (Hicks, 2007) 

The next step is pull, which is the most important step from the point of this study.  Pull is 

a concept where, instead of pushing a product before it is needed, it is pulled as needed. 

Pull is used to ensure that there is little stagnation in the product manufacturing process. In 
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laymen’s terms, this means that no one upstream should produce a product before it is 

needed downstream. Last is perfection which is there to ensure that the first four steps will 

be done in a continuous cycle. Perfection is used for transparency and allows the discovery 

of better ways to create value. (Womack & Jones, 1996) 

Womack and Jones (1996) also introduce seven deadly wastes and (Hicks, 2007) adds an 

eighth:  

- Overproduction: excess of products 

- Waiting: long lead times 

- Transport: moving work in progress to different locations 

- Extra processing: extra work that occurs due to defects, overproduction, inventory 

- Inventory: all materials that is not needed in production 

- Motion: extra steps done by employees and equipment that brings no value to the 

final product 

- Defects: finished products that do not perform as expected to customer 

specifications and expectations  

- Underachieving: underutilization of people as a resource for creative input 

3.2.1 Lean pull 

According to Womack and Jones (Womack & Jones, 1996) the conversion of a batch-and-

queue system into a continuous flow and pull system will double productivity throughout 

the system while cutting production times and reducing inventories by 90 per cent.  

The objective of a pull-driven process is to produce finished products as optimally as 

possible in terms of quality, time, and cost. In a pull-driven process resources are drawn 

from queues in a way that there is minimal buffer time between one process and the next. 

This means that each part of the process value stream must be aware of the state of the 

process and is transparent. (Tommelein, 1998)   

Using a pull technique usually means that the team will work backwards from the 

completion date. This causes given tasks to be defined based on a sequance of completion. 

A main rule of the pull method is to release work that releases work to another person. 

(Ballard & Howell, 2003) 
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3.2.2 Lean design 

Pull methods can also be  implemented in design. When a designer needs a new part they 

would request it from upstream with a certain buffer time. This is a front-end to back-end 

approach. If this was implemented, the transparency level of what the designers are doing 

would have to be excellent. Every designer who was working on the same machine would 

have to know what was happening at every point of the project. There are many advantages 

of pull in design: (i) product design stagnation is avoided, (ii) the contribution of each 

designer becomes evident and unnecessary activities can be removed, and (iii) the design 

time is decreased due to working JIT. 

In lean design every action is delayed until the last possible moment in order to have more 

time for developing and exploring alternative methods. Using a set-based strategy during 

the design phase allows the designers to move forward independently within a set limit. 

(Ballard & Howell, 2003)  

3.2.3 Lean information management  

Lean thinking can be applied to any system of supply and demand where products flow to 

a customer. In a production environment raw materials go through a process of refinement 

to make a product for the customer to buy. In information management, the information is 

refined to create a product for the end-user as seen in figure 13. This end-user can be the 

customer or it can be the start of a product manufacturing process.  

 

Figure 13 Analoguous information management system (Hicks, 2007) 
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In information management, data or information is moved through the system which can 

cause waste. This waste includes e.g. the effort to correct inaccurate information, moving 

information between sites, underachieving or lack of trying to produce quality information, 

problems retrieving or accessing information. In lean information management it is more 

difficult to understand and accept waste, while in manufacturing it is more tangible and 

straightforward. Thus it is even more important to understand waste and the concept of 

value. 

3.3 Product Data Usage in a Global Environment 

In this subchapter an example of a multinational corporation’s data management process is 

given to better understand why good data management is so important in large business. 

The example is a reflection of a PDM software company’s internal documentation which 

explains the basic concepts needed for a successful multisite solution. 

By definition, a multinational corporation has offices – production and design – in multiple 

countries. To ease cooperation between various offices or sites a tool should be chosen, 

such as a multi-site collaboration network featured in figure 14. In this solution an object 

directory service (ODS) is used. An ODS site will maintain a record of each object and 

will inform the user which site currently holds an item. Another important part of a 

multisite network is the integrated distributed services manager (IDSM). It provides the 

mechanisms used to export an object from the owning site, transmit it over the network, 

and import it into the destination site. There are three terms which are important to 

understand in a multisite environment: (i) site, (ii) facility, (iii) network (PLM00028 F, 

2010). A site is a single database and its users. A facility is a physical location inside an 

organization. A network is a collection of sites which share the same information through a 

network such as a multisite collaboration network which is the focus point of this study. 
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Figure 14 Multisite Collaboration Network (PLM00028 F, 2010) 

There are many pitfalls in a multisite network. The software used for data replication and 

synchronization needs to work in a meticulous manner to avoid scenarios in which 

production has been given the wrong set of data. Data replication is the basis of a multisite 

network. It means the physical function of moving information from one site to another 

either by moving a copy or the ownership of the data. With the ownership another site can 

make changes to the data. This is an important function because it is critical that only one 

site can make changes to data at a time to avoid conflicts. 

There are three different levels of site coupling: (i) loosely, (ii) moderately, (iii) tightly 

coupled (PLM00028 F, 2010). The various degrees of coupling should be decided early on 

in a company’s decision to create a multisite network. In a loosely coupled network 

different sites have little to do in their day-to-day activities. Most of the work is done on 

one site and it is then transferred to another. In a moderately coupled network different 

parts of a product are completed on different sites. In a tightly coupled network sites can 

work in tandem with each other on the same project. This solution is also one where a 

multisite network is least effective as the sites already are able to confer with each other in 

real time.  

There are four types of multisite collaboration network topologies: (i) pure peer-to-peer, 

(ii) pure hierarchical, (iii) combination of peer-to-peer and hierarchical, (iv) hub 
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configuration (PLM00028 F, 2010). In a pure peer-to-peer topology, each site will share 

data directly with each other site in the network. While in a pure hierarchical topology, 

each site will confer with a central library where all the data is centrally located. In a 

combination network uses both of the pervious network topologies in simultaneously. A 

hub is a site with both an IDSM and ODS, which acts as a method of integrating external 

sites, suppliers, and production. All data shared with external sites is replicated at the hub 

database and automatically published to its ODS. This way suppliers only need to search 

the hub ODS instead of having to find the information at an international site. This network 

topology removes the requirement that external sites have direct network connections to 

internal sites. This method also improves network and system efficiency, since caching 

product data at a central location reduces network traffic and the system load of internal 

sites.   

A hub configuration also has two important utilities (i) data share and (ii) data sync 

(PLM00036 F, 2010). Data share is used for various multi-site operations, such as mass 

publishing and unpublishing objects and sending objects to remote sites. Data sync is used 

to synchronize objects at remote sites. It also verifies the existence of exported objects and 

synchronizes import export records on the owning site.  

Each data export consists of three operations (i) export, (ii) data transfer, and (iii) import. 

Exporting data is the act of sending data to another source. Data transfer is the movement 

of the data itself and importing is the destination site receiving the data sent. 
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4 PROBLEM DESCRIPTION: PRODUCT DATA USAGE IN 

A GLOBAL ENVIRONMENT 

This study is centered around the data needs of large businesses with multiple sites which 

use, at least in part, the same data. Chapters 4 is aimed to understand how a multisite PDM 

environment works and chapter 6 discusses how it could be improved. There are three 

types of product design at ABB – research and development, order engineering and change 

management – and they are discussed separately later in this chapter. The data for these 

chapters was gathered from interviews with ABB employees. 

4.1 Company introduction: ABB Ltd. 

ABB Ltd. is a multinational corporation with its headquarters in Zurich, Switzerland. It is 

mostly known for robotics and other power and automation technologies. The current ABB 

was formed in 1988 from the merger of ASEA and BCC, which have roots in Sweden and 

Switzerland spanning 120 years. It employs 150,000 people in 100 countries with revenue 

of $42bn in 2013. ABB has seven corporate research centers and in 2013 invested 3.5 

percent of its revenue on research and development. ABB also used 0.7 percent of its 

annual consolidated revenues on order-related development. More statistical information 

on ABB can be seen in figure 15. (ABB, 2013) 

ABB is constructed of five divisions: power products, power systems, discrete automation 

and motion, low voltage products, and process automation. Power products division 

handles high and medium voltage products and systems and transformer products. Power 

systems division handles power generation and power transmission and distribution. 

Discrete automation and motion division handles drives, power electronics, programmable 

logic controllers, motors and generators, and robotics. Low voltage products division 

handles low voltage products and systems such as circuit breakers, switches, and control 

products. The process automation division handles control systems, measurement products, 

and turbocharging (ABB, 2014). This study is done for the motors and generators business 

unit in Helsinki, Finland. 
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Figure 15 ABB statistics 2013 (ABB, 2013) 

Some of the products that are designed and built by ABB include: industrial robots, 

substations, extended automation, marine propulsion, HVDC, variable speed drives, crane 

systems, and transformers as seen in figure 16 (ABB, 2014). 

 

(a) Network management 

 

(b) Industrial robots 

 

(c) Substations 

 

(d) Extended automation 

 

(e) Marine propulsion 

 

(f) HVDC 

 

(g) Variable speed drives 

 

(h) Crane systems 

 

(i) Transformers 

Figure 16 ABB technologies (ABB, 2014) 
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4.2 Research and development 

The primary function of research and development (R&D) is to design and create new 

products. By adding new products into the roster it adds new possibilities for product 

orders and will lessen the burden of redesigning for order engineering.  

In the research and development team, various data is transferred to other sites and 

according to designer interviews all that data is necessary. This data is transferred from one 

PDM system to another via a multisite connection. The term multisite in this context 

means the link that connects two or more sites together and allows the sharing of data. For 

example, figure 17 shows a figurative way of expressing the transfer of data. A designer in 

Finland chooses material data to send to China and by choosing a multisite process they 

can automatically send the data via the multisite connection. This transfer has various 

limitations: (i) data connection speed, (ii) data integrity, (iii) data ownership, (iv) data type, 

(v) data migration status.  

 

Figure 17 Example data flow between sites 

Transferred data has various metadata e.g. an owning site and which sites it has been 

transferred to. Only the owning site can alter the data while the sites where it has been 

transferred can only read and use the data in other assemblies. Various things are already 

done automatically, such as making certain that all revisions are up-to-date on all sites the 

data has been transferred to. This data is updated in batches every night. This ensures data 

integrity. 

Currently, R&D designers in Finland create product assemblies that can be added to a 

product configurator. Parts of these assemblies, called subassemblies, are created in 

different locations such as China and Estonia. The subassemblies are distributed through 

an excel spreadsheet with work hour estimations, completion levels and types of products. 

The subassemblies are then constructed in the local PDM system of the design site and 
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then transferred to the local ERP system. They are then transferred to the Finnish PDM and 

ERP systems as shown in figure 18. 

 

Figure 18 PDM to ERP multisite connection 

An issue that arises is how this data is moved between sites and how correct and accurate it 

is on site. At this time, data transfers are not completely trustworthy and accurate which 

causes major problems. Sometimes designers accidentally use the wrong subassemblies 

due to the lack of proper data management. There are better data management methods 

built into the PDM and ERP systems, but they are not in use.  

4.2.1 Data latency 

One of the biggest issues with multisite networks is latency. Network latency is the amount 

of time it takes a packet of data to move through a network connection. The latent time is 

how long the sending computer waits for a confirmation that the data has been received. 

Transmission speeds are restricted to physics. Packets travel at the speed of light through a 

medium (e.g. copper, fiber, air) which affects how fast the data is actually going. Another 

part of latency is the processing speed, which is how the data is transferred across the 

network as each active network component has an affect with the connection (e.g. 

switches, firewalls, routers). Another common latency problem is serialization delay. 

Serialization occurs when the receiving site waits for the whole packet to arrive before 

processing. 

During data transfer all data, even metadata, going through the multisite are zipped so they 

will take as little space as possible. Only files that have been indicated as compressed are 

exempt from this rule to save CPU capacity. Data transfer speeds vary depending on 
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location. Data speeds from Finland are approximately <10ms to Finland and Estonia, 

150ms to India, and 350ms to China (Verizon, 2014). Because the data speeds are so slow 

to Asia Pacific it is unlikely that a transactional hub option would be possible for this 

scenario. Thus, data latency is a very large issue with data transfers between sites. Some 

common latency estimates are shown in table 1 and table 2. All service providers have a 

service level agreement (SLA) which is a provider’s objective service speed. This is a good 

measure of current network latency. 

Table 1 General latency estimates (Howe, David, 2013) 

Category Latency 

Transmission – Distance  

1000 km light speed in vacuum 3.3 ms 

1000 km through wire / fibre 5 ms 

Processing  

1 LAN Router 250 μs (SW-Router) - 5 μs (Layer-3 Switch) 

1 LAN Switch 6 μs (64 B/Gigabit) - 42 μs (1500B/Fast Ethernet) 

1 Firewall (w/address filtering)  < 1ms (est.) 

1 Firewall (w/stateful inspection) Approx. 1 ms depends on the level of inspection 

Serialization  

100 Mbit (Fast) Ethernet 100 bytes: 8 μs / 1500 bytes: 120 μs 

1 Analogue Modem (at 9.6 Kbit/sec) 100 bytes: 83 ms / 1500 bytes: 1250 ms 

ISDN Modem (at 64 Kbit/sec) 100 bytes: 12.5 ms / 1500 bytes: 187.5 ms 

 

Table 2 Latency Statistics (Verizon, 2014) 

Latency Statistics (ms) 

 2014 2013 

 March February January December November October 

Trans Atlantic 76.771 79.019 78.642 75.181 72.260 72.857 

Europe 13.602 13.911 13.870 13.911 13.894 13.873 

North America 37.131 38.264 38.140 39.084 39.061 38.971 

Intra-Japan 8.385 9.820 10.805 10.475 9.606 10.733 

Trans Pacific 109.665 110.973 111.757 111.327 109.682 109.681 

Asia Pacific 96.641 97.384 95.940 99.837 111.747 104.010 

Latin America 143.051 137.299 137.644 137.079 136.442 138.492 

EMEA to Asia 

Pacific 

158.436 143.249 142.032 143.244 128.320 143.220 
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4.3 Order engineering 

Order engineering is used to design order specific engineering solutions for a customer e.g. 

designing a custom made new motor for one specific customer. Orders are designed in-

house and then either built on-site or subcontracted from another company. There are three 

types of order engineering (i) make-to-order, (ii) assemble-to-order, and (iii) engineer-to-

order (Rouibah & Caskey, 2003). In a make-to-order product, all parts are standard and 

they are made and assembled on-site. All engineering efforts are restricted to choosing and 

documenting the assembly. In engineer-to-order products requires more design effort as 

each product is new and requires many design choices. Table 3 shows the way ABB 

handles orders. 

Table 3 ABB Item Design Schedule 

Engineering 

phase 

Tasks/outcomes 

Order review The conditions for manufacturability are checked by Sales, Project Management, 

Production Planning and the Mechanical Team Leader 

Pre-

engineering 

� Electrical calculations, mechanical pre-engineering and customer documentation 

are created by an electrical engineer and pre-engineer 

� Purchasing initiatives for components with a long lead time are made by a pre-

engineer 

� Unclear issues in the customer orders are clarified 

� Support requests are issued to the R&D Department regarding the most demanding 

engineering issues 

Order 

confirmation 

The order is confirmed by the customer 

Order clearing � Clarification of unclear issues in customer orders by Sales and the customer 

� The customers’ change requests are carried out by a pre-engineer or an electrical 

engineer 

Freezing point The customer order is checked by a pre-engineer or a mechanical engineer to see if 

there are any unclear issues outstanding 

Mechanical 

engineering 

� The final design of the induction motor, parts list, work drawings and purchasing 

initiatives are generated by a mechanical engineer 

� The work number structure is connected with the sales order in SAP 

� Support requests are issued to the R&D department regarding the most demanding 

engineering issues 

Engineering 

review 

The engineering work is checked by a senior mechanical engineer 

Purchasing The purchasing initiatives are checked by a mechanical engineer 

Production 

planning  / 

Production 

Any quality notifications from production are handled by a mechanical engineer 
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In order engineering data moves between sites in multiple ways and needs to be handled 

carefully. Designers are usually located at multiple sites to ensure efficiency. Orders are 

sometimes split amongst them e.g. a motor could be designed in Europe and a stator in 

China. This causes the need to move specific items and objects between sites in a timely 

manner. The final order design is needed at one specific location so all data needs to be 

transferred there. This has the same problems that R&D faces. Data needs to appear at the 

correct site efficiently as it has to be moved to the ERP system for production. Currently, 

this has not been automated and has to be done manually on all sites.  

4.4 Change management 

One important question to answer is “What things need to be considered for change 

management to work?”. Currently in big business, timetables are so tight and so much data 

is created that only readjusting top level processes is not enough to produce change and 

reduce lead times. This is an ideal place to consider lean principles.  

Change management is a division which handles the aftermath of design. This division 

controls where certain assemblies are constructed or subcontracted. Change management is 

important in both research and development and order engineering.  There are four 

important aspects of change management: approval methods, resource management, task 

allocation, and monitoring. These tasks are ways of perfecting the design process. It 

ensures quality and efficient design principles. 

4.4.1 Approval methods 

Item approval or validation is needed to ensure that designed objects are correct. An 

approval process is a method to confirm that a design is checked to determine if the model 

will perform as expected. Due to the complexity of assemblies, it is necessary to be 

verified that they work in practice and each object should also be approved by another 

designer. 

Approval methods need to be logistically sound and produce the wanted effects. If this 

fails assemblies with faulty parts can go into production which will cause notable delays. 

Thus, approval is an important step in change management. When a fault is noticed it can 
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be easily repaired. Currently, approvals do not affect what happens in the ERP 

environment.  

4.4.2 Resource management 

Resources are everything from designers to factory capacity and are a vital part of the 

design process. With large assemblies designers are split into international teams which 

need to be carefully monitored to ensure quality of data. There are many types of items 

such as purchased items, component items, standard items, and short and long delivery 

time items. They all need to be monitored and are managed through an assembly structure 

skeleton which is sent to the ERP system at the start of the design process. Long-term 

items have delivery times that can be many months. These items require manufacturing 

capacity that needs to be ordered before the design phase has been completed. Purchased 

items come from subcontractors and need to be fully inspected before they can be accepted 

into an assembly. Component items are simple and easy to make, such as nuts and bolts. 

Standard items are commonly used design solutions. Short delivery time items can be 

manufactured quickly. 

Full assembly items are a very large interest for in-house resource management. This 

collection of different types of designed items is currently monitored at the time the full 

assembly goes into production. 

4.4.3 Task allocation 

Task allocation is done centrally. There is a list of possible new tasks found in the ERP 

system where a designer can go choose what they want to work on next. This list is 

monitored by a team leader who also manages possible resources. The team leader will 

also allocate certain tasks to various sites so that designers in different countries can work 

on the same assembly at the same time. For this to work fluidly a good multisite 

collaboration is needed. Currently, the team leader uses an excel spreadsheet to allocate 

tasks to his overseas designers. 

4.4.4 Monitoring 

It is important to see and follow what is happening with information in a system. Each 

design phase of a project should have a certain level of transparency which allows the 
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project manager to allocate the correct amount of resources needed. Without this 

transparency it is difficult to ascertain if a project is on schedule which is an important 

factor on when to reserve manufacturing capacity. 
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5 RESEARCH PROCESS 

To better understand how a multisite should work in practice five companies were 

interviewed. These companies are all machine manufacturing companies with designers 

located in Finland. As the purpose of this study is to understand methods to improve a 

multisite collaboration network, seeing how other companies manage their data is essential 

in gaining perspective on where ABB currently stands. 

5.1 Data collection  

Data collection was done through interviews from five large machine companies located in 

Finland. The interviewed persons were PDM experts and the questions can be found in 

Appendix 1. The questions are a guideline to what was actually asked as each company has 

very different needs from a PDM system. For the purpose of this study all company data is 

kept anonymous.  

5.1.1 Company A  

Company A is a medium sized company with 100+ employees with one main site in 

Finland and sub-sites located internationally. The main PDM database is located at the 

main site and all data from sub-sites is replicated there daily.  This keeps the master copy 

of the data at the main site up-to-date. This indicates that they are using a consolidation 

style MDM implementation.  

Most of the assemblies are designed by Company A, but almost all parts are bought and 

assembled at location. There is little part manufacturing. Product lifecycles are 30+ years 

and in theory the product lifecycle of assemblies has not been reached as of yet. The 

number of items created is estimated around 15,000 in a year. This number grows to 

18,000 if new revisions are counted. 

There has not been a need to handle data ownership as of yet as most sites have their own 

design projects and products which are site based. This causes little conflict between sites. 

Technically there is only one database which is at the main-site and when a new part is 

created the meta-data is created in the main database. The documentation is then 

synchronized during the night. Most product design and product maintenance is located at 
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the main site. Sometimes, assemblies will have the same subassemblies. This causes some 

data management issues, because there is no data locking mechanisms. This is not seen as 

a large problem since most of the design work is order engineering. 

Approval processes are relaxed since so many drawings are created and used only once so 

if problems arise they can be redone easily. However, purchased components have their 

own approval processes which are mostly related to internal system specific details e.g. 

naming and grouping. When an approval is complete the data is sent to the main site PDM 

and ERP systems. There is no process to check for the quality of the data or if the 

synchronization of data was successful. 

All purchases are done through the ERP system. Long term components are purchased at 

an early date in the design cycle, then the main quantity of parts and finally any other parts 

that are needed. It is not enough to approve an item in the PDM system and move it to the 

ERP system for purchases to be made; they need to be activated separately from the 

assembly’s purchase order located in the ERP system. 

 

Figure 19 Company A PDM Architecture 

Design tasks are monitored poorly. Designers inform project managers on how a task is 

progressing, but no system exists for monitoring tasks. Design hours are calculated and 

fixed accordingly. These hours are used as a loose baseline on how complete a design 
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project is. This is a very difficult process since the design progress also constitutes the 

timeline for part purchases.  

Figure 19 shows the PDM architecture for company A. Each site has its own PDM file 

server and PDM web server which are used as a physical client for the PDM software. The 

main site has the main PDM database which sends information to the global ERP database. 

Sub-sites send data to the main site in an overnight replication process. There are also other 

offices which need to use the PDM information so the needed files and metadata is sent 

accordingly.  

All sites, including daughter companies, are connected through the ERP and PDM systems 

so no other data movement is necessary. Designers use a local file database to access 

information and non-designer users are connected to their own systems where they can 

locate the necessary information. Company A has one data storage location which collects 

all information into a central location. The design data moves only in one direction and 

sub-sites are not able to access data from other sub-sites without additional 

synchronization. Synchronization to the central site works well; it is done every night. 

Moving data toward sub-sites, however, is more complicated and designers have to wait 

for the data to arrive. Sometimes after a manual data sync, parts of the assembly data will 

be missing which causes further problems. Usually, sites handle their own projects, but 

some capacity sharing is done when needed. Designers will then get additional CAD data 

while assembly data is available through the ERP system. 

Design approval transparency is very poor. The only way to see if something goes wrong 

with a design approval is when it cannot be found in the ERP system. Technically the ERP 

has a monitoring element, but it is so sensitive it suffers from major inflation of messages. 

Another problem with PDM-ERP transfers is the way certain parameters are handled e.g. 

groups, types, and units. They need to be manually transferred across to the ERP if any 

changes are done after the initial transfer. Another large issue with transfers is how parts 

are moved straight to project structures. Even though the structure should not change after 

creation, most errors occur when two BOM lines are placed under the same number or 

something changes on the PDM side which has not transferred correctly. 

PDM-ERP transfers for individual items work really well. Product structures are created 

automatically for each item and when product specifications e.g. group, unit, are kept in 
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check in the ERP system there are little problems with it. The night replication also works 

well. 

5.1.2 Company B  

Company B is a large multinational corporation with 16,000+ employees. Their 

headquarters are located in Helsinki, Finland. The main PDM site is located in Tampere 

with sub-sites in France, India and Brazil. Their product lifecycle is around 10-40+ years.  

There are two PDM systems, an internal EDM (Teamcenter) and a global PDM (Aton) 

which makes things more complex. The higher level PDM system sends data to the global 

ERP. On average 20,000+ new items are created in a year with 154,000+ changes made to 

items. 

Currently CAD systems are loosely integrated into the PDM system.  Items are approved 

as prototypes or final products. Final products are sent to the ERP system. When objects 

are approved in Teamcenter they are sent to Aton. Aton is used for final approvals and 

items are then sent to the global ERP system. The reason Teamcenter is not used for final 

approvals is because electrical and hydraulics designs are not available at this point in the 

design process. The full assembly is not available until in Aton. 

Only marginal changes are possible in Aton as almost everything is done in Teamcenter 

e.g. Aton cannot create new revisions, instead certain assembly attributes are filled in and 

final approval processes happen here. There are three user groups, creation, approval, and 

modification groups. The ERP system is used for some designer monitoring, but the main 

methods are email and meetings. Microsoft Sharepoint is also used for project 

management. All purchases are done through the ERP system but prototypes and order 

conditions are also sent through the Lotus Notes database. 

All data is moved from the PDM system to the ERP system. ERP has no backward 

compatibility, except with commercial items which need to be modified in the PDM 

system before they can be readmitted to the ERP system. Basic data movement between 

PDM and ERP systems is satisfactory. The multisite only works on-demand. There is little 

need for moving data between sites as most assemblies are completed at one site. 

Sometimes, different product modules are designed at other sites. This does add some need 

for multisite data transfers. Replication is only done on-demand. Users can access it from 
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the PDM client interface and administration can access it through the server scripts. Items 

that have been replicated before can be transferred by users, but other items must be 

handled by the administration. The PDM client interface will inform the user that the data 

has been sent, but it will not report if the transfer was successful. Ownership can only be 

transferred by an admin. 

 

Figure 20 Company B PDM Architecture 

Figure 20 shows the PDM architecture for company B. There is one master site and 

multiple sub-sites, but they are technically on the same creation level as both can submit 

information to the main PDM database, Aton. CAD data is moved between the creation 

level PDM sites, but other PDM information is approved on the PDM level. Aton can then 

be used to send the PDM information into the global ERP system. This indicates that 
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Company B currently has a consolidation method system but they are moving toward a 

transactional hub with a single PDM and ERP system. 

There is no need for improvements, even though all processes could be moved to 

Teamcenter. There is also no backward data movement from ERP to PDM where some 

information such as order information, average prices, warehouse inventory could be very 

useful. 

This has been an affordable PDM solution, stable and relatively high quality. The fact that 

there are two PDM systems interlinked is unnecessary from a user’s perspective. The 

simplest solution would be to move to use just the Teamcenter PDM, but many other 

business units only use Aton. 

5.1.3 Company C  

Company C is a large multinational company with 18,000+ employees and headquarters in 

Helsinki, Finland. They have 2 main sites; one located in Europe and one in Asia. With a 

large company, such as company C, the amount of business divisions creates a need for a 

complex PDM solution which will cater to all divisions with equal efficiency. Currently, 

there are multiple PDM systems which are being replaced by Teamcenter. The current 

global PDM system reflects the coexistence implementation style.  

The lifecycle of Company C’s products is long, ranging from 10 to 30-40 years. The 

number of items created in a day varies by site from approximately 45-115 items with 376 

items in the datacenter. This comes to 5,400-13,500 items in a cycle of 120 days with 

45,000+ items in the datacenter. 

Company C, like so many others, is trying to move toward a transactional hub, but current 

data latency issues for data movement across the world this is a hard goal to achieve. There 

are two main sites with a single central database which will result in faster data queries. An 

additional future feature will be a cloud portal which lessens the need for multisite 

transfers and creates a faster connection to the central database. 

Figure 21 shows the PDM architecture for company C. The main site and sub-sites are all 

on the same creation level and feed to a global PDM system. This data can then be moved 

to the global ERP system. From a PDM-ERP connection perspective there is only one ERP 
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system at Company C. This makes data transfers to ERP simple. There is one PDM to ERP 

connection located in the EU and another in Asia. 

 

Figure 21 Company C PDM Architecture 

There is very strict access management built into the PDM system, which increases data 

protection as a user is allowed to only create, modify or even see material in their own user 

group. Data is owned by one site with replicas at other sites, but the strict data access 

management keeps anyone outside the correct user group from tampering with their data. 

There is also an enterprise content management (ECM) in production which allows all 

items to be covered by a change item. This allows drawings to be watermarked and sent to 

joint ventures and partners before its approval is finalized. When the final approval is 

performed the watermark is removed. 



 43 

Data is moved in the PDM system and then released to the global ERP. Design approvals 

are monitored by multiple stakeholders which makes workflows very complex. This allows 

for quality insurance and change management of designs. Items can have two flags: 

approval and sent to ERP flags. This is useful since long time components are sent to the 

ERP before they are approved in the PDM system and are essentially placeholders for 

purchasing.  

Currently no assembly structure skeletons are available. Assembly data is handled through 

a material master since configurators are not connected to the PDM system at this time. 

This causes materials to be released to the ERP system before they are approved in the 

PDM system. Approvals are not moved between sites instead they are moved between the 

PDM and ERP systems. Approval methods have a dedicated workflow to send data to ERP 

and another is embedded to change management. Many things are done during the 

approval process including the creation of CAD PDFs and PDXs files. Thus new 

checkpoints need to be established to keep track of what has been delivered to the ERP 

system. This causes workflows to become a bottleneck when there is an internal failure or 

when data does not meet the checkpoints of a workflow. 

One challenge is the growing user base. Currently, the number of users is around 1000, but 

through the PDM merger project the number should double. Most multisite issues are 

reduced by merging sites which eliminates the need for replicas. Not all problems are 

solved with a global ERP and by merging sites and transfer speeds suffer from latency 

between sites with site consolidations e.g. Norway to Finland. 

5.1.4 Company D  

Company D is a multinational company with headquarters in Finland and they have more 

than 10,000 employees. The main design sites are located in Finland, Sweden, China, 

Germany, France, USA and India. They have design teams in 15-20 countries and it is an 

inherent feature that each sales representative has a technical specialist or designer for 

support. This adds many more countries where small change design work is done.  

This company is going through a large PDM project moving from a cluster of systems to 

one centralized PDM-ERP system. This means that Company D is moving from a 

coexistence implementation style to a transactional hub. This new centralized system is the 
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first platform which enables a global PDM-ERP environment. The product lifecycle is 

from 15-30 years, with 10,000 items created monthly. 

Figure 22 shows the PDM architecture of company D. Data is created at main and sub-sites 

and moved to a regional cache database which is located in e.g. Europe or Asia. It is then 

replicated to the global PDM database located in Finland. Only the metadata is available 

instantly in the global PDM system as it takes time for the information to transfer. 

However, this shows designers what information will be available almost instantaneously. 

The data can then be moved to the global ERP system. 

 

Figure 22 Company D PDM Architecture 

Data ownership is handled poorly. Items can be viewed and edited by different user 

groups, but with such a large company there are many divisions and outside sources that 

need to manage the data. Data is not locked unless it is being modified by CAD tools.  
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Design data is approved in stages and they do not move directly to the ERP system. There 

are different workflows for approving items and other workflows which combine the 

approval and transfer processes. A designer who does research and development has a 

stricter approval process while order engineering designers can approve their own work to 

a certain status which allows production. The different status can be used to see if an item 

is meant for further production or if it is just a one-time assembly.  

Data is moved between sites is through a store and forward cache system. Data is moved 

into a central database with the metadata sent straight to the destination system. The central 

database then moves the data to the destination site at its own pace. Currently, this is an 

on-demand type of cache system. This means that when design data is saved in the PDM 

system it is sent to a country cache after which it is moved to the central database. The 

metadata is moved first which will show up quickly while the actual CAD data will appear 

when the full transfer is done. 

Currently, most data moves from PDM-ERP, but some aspects are starting to flow from 

ERP-PDM e.g. sales orders. The most crucial improvement would be to performance; large 

data amounts are difficult to move in a short period of time. 

5.1.5 Company E  

Company E is a large multinational company with headquarters in Zurich, Switzerland. It 

employs 150,000+ employees with 16,000 employees in the business unit this PDM 

system serves. The main PDM sites are located in Finland, Sweden, Estonia, Poland, Italy, 

India and China. The product lifecycle is from 20-30+ years. One site at Company E 

creates 50,000-100,000 new items in a year. 

There is currently a large PDM project underway in which many new PDM sites are added 

into the global PDM collective. Company E has a coexistence implementation style and 

each site has its own PDM and ERP systems which communicate through a multisite 

collaboration system.  

Assemblies are approved through the PDM system and they are sent to the ERP system 

during the approval process. Product structures are first sent to ERP as an assembly 

structure skeleton which is used as a base for the final assembly. Approved items will be 
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flagged, but there is no indicator that it has been sent to ERP. This has caused some 

problems when drawings or structure data is missing. 

Items are locked when they are in use. This means that nothing can use the item at that 

time, i.e. another designer or approval process. This ensures quality of data at that time. 

However, this also causes problems when a process or designer has locked an item which 

needs to be used somewhere else. Now, it is easier to see what item has been locked as a 

small lock symbol will appear next to the locked item. 

Designers are located in multiple locations and can work on the same assemblies or 

subassemblies. This makes it very important for multisite transfers to work efficiently. 

Data is sent to other sites on-demand and after the object is located somewhere it is kept 

up-to-date with a nightly data synchronization. Not all sites are connected to each other as 

most sites are paired up with one or two other. 

 

Figure 23 Company E PDM Architecture 

Figure 23 shows the PDM architecture of company E. Each main site and sub-site is used 

to create their own data. This data is then replicated on-demand between sites. Each site 
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also has their own ERP system which, thus they need to move the PDM data to each ERP 

separately as needed. 

The design process is poorly monitored through Excel spreadsheets and internal 

communication. Purchases are handled by the ERP system where assembly structure 

skeletons are run to ensure that long term components are delivered on time.  

There have been some issues with multisite transfers. Large assemblies take a long time to 

transfer and might contain errors. The amount of errors has lessened, but there are still 

connection difficulties to Asia. The daily synchronizations work pretty well and the 

number of error messages is manageable.  

5.2 Data Analysis 

Since computer systems have become common place in the last two decades, PDM 

systems projects have become more vital for organizations. Each of the interviewed 

companies was in the middle of an extensive PDM project to improve their product data 

management. The method that everyone strives for is the transactional hub, because it 

consists of one large database which encompasses the whole organization. This would 

make data sharing between sites obsolete and in theory all data would be available for 

every designer at any time. In practice this is close to impossible to accomplish with the 

current technology. Data latency to growing industry centers such as India and China is 

high and will cause problems with connection speeds and synchronizing to this central hub. 

Even with a cache and store system, such as Company D has, it is not possible to have 

100% accurate data at a central point at all times. 

 

The interviewed companies were a sampling of a broad range of companies with various 

needs with one midsized company with 100 employees, 3 large companies with 10,000-

18,000 employees and one huge company with 150,000 employees with 16,000 in the 

business unit using this PDM solution. Of course, most of these employees are not 

involved with the PDM architecture, but they do benefit from it. The differences in the 

companies’ PDM structures were extensive and reflected the various PDM needs they 

have. 
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The midsized Company A was the only one with a consolidation method solution with no 

plans to convert in the near future. Their data movement needs are the smallest, but they 

have a working data transfer system which updates the main site with all new information 

during a nightly replication process. This eliminates the need for extensive multisite 

transfers since the data’s normal replication need was only to the main site. The sub-sites 

work on their own projects and there is little collaboration between sites. This makes the 

main site more important for company A than they are in the other companies where data 

is moved at a more rigorous pace. 

The three large companies – B, C, and D – are all moving toward a transactional hub. 

Company B’s and C’s data creation levels are similar, but Company D and Company E 

create significantly more items than any of the other companies. A transactional hub 

solution is the one every one of these three companies strides for. It has its advantages, but 

also comes with its own risks as data ownership becomes a serious issue. 

Companies B and C are close in the number of items created in a year. They also have low 

data movement needs and when a working transactional hub is in place that need will 

disappear altogether. The methods of data transfer are very different however. Company B 

is crippled with having to essentially use two PDM software solutions at once, which 

causes extra work, while company C is moving toward a one PDM system solution. 

Company D is the only one with a working transactional hub solution currently in use with 

a store and cache system. It negates the need for multisite transfers and it seems to be 

working efficiently. However, their data ownership processes are poorly handled, unlike in 

companies B, C and E where data ownership is done efficiently.  

Company E has the largest need for data transfers, but they also have the weakest multisite 

system. Company E is using a coexistence method which works with a large number of 

main sites. Many assembly designs are split between sites, which causes a high need to 

move data through a multisite solution. This data is moved manually and after the data 

exists at another site it is replicated automatically when changes are made. This lessens the 

burden of having to move updated information manually. However, this does not lessen the 

strain on the system and causes problems with ERP since new data needs to be manually 

sent to the ERP system.  
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Table 4 Company summaries 

 A B C D E 

PDM/ERP software Aton, LEAN, AB+, SAP Aton, Teamcenter, SAP, 

other ERP systems 

Transition to: Teamcenter, 

SAP 

Transition to: Teamcenter, 

SAP 

Teamcenter, SAP 

MDM type Consolidation method Consolidation method -> 

Transactional hub 

Coexistence method -> 

Transactional hub 

Consolidation method -> 

Transactional hub 

Coexistence method  

Number of sites 1 main site 1 main site, 3 major sub-

sites 

2 main sites 7 main sites 7 main sites, 3 major sub-

sites 

Company size 100+ employees 16,000+ employees 18,000+ employees 10,000+ employees 150,000+ employees 

Product lifecycle 30+ years 10-40+ years 30-40+ years 15-30+ years 20-30+ years 

Estimated item creation 

per year 

15,000  20,000  16,000-40,000  120,000  50,000-100,000 per site 

Data movement needs Low, All sites are 

connected to PDM-ERP 

so no other data 

movement is necessary 

Low, some modules are 

designed at different sites 

Low, Only one ERP Low, Only one ERP and 

global PDM 

High, many multiple site 

design projects 

Data approval  Relaxed, mostly approved 

by designer. Purchased 

components are an 

exception. 

Initial approval from 

Teamcenter to Aton and 

final approval from Aton 

to global ERP 

Items can be partly 

approved which adds a 

watermark until final 

approval is performed 

R&D has stricter approval 

processes than order 

engineering 

Two approval methods, 1. 

designer approved and 2. 

co-worker approved  

Data movement between 

sites 

Automatic from sub-site 

to main site, multisite 

transfer from main site to 

sub-sites. 

Only on-demand, users 

can only move replicated 

material, others are moved 

by admins 

Data approvals are not 

moved between sites, 

instead between PDM and 

ERP systems 

Store and cache system. 

Data is moved from 

central database 

Multisite transfer, 

replicated data synched 

each night 

Quality of data after 

multisite data transfer 

No process to check for 

quality of data  

Sent notification, but no 

insurance for successful 

transfer 

N/A N/A E-mail with possible 

errors 

Data movement between 

PDM and ERP 

During approval During approval, no 

backwards compatibility 

Its own approval process, 

sends a sent to ERP flag 

Its own approval process Each site sends to their 

own ERP during approval 

process 

Data ownership No handling Only admins can change 

ownership 

Very strict access 

management 

Poorly Items are owned by site, 

locked when in use 



 50 

Even with such different types of companies they also have their similarities. Four out of 

the five interviewed companies used Teamcenter as their main user oriented PDM system 

and SAP as their main ERP system. This can be due to the fact that each company has their 

main PDM teams in Finland. Table 4 shows a summary of the company data available in 

chapter 5. 

5.2.1 Case summary 

A store and cache mechanism such as company D has implemented is a good method to 

move data between sites. It negates the need for manual data transfers with one central 

database. It moves the metadata instantly to all sites, which allows designers to see what 

data is available, even if the actual CAD data has not been moved yet. 

Company C has a very strict access management system which monitors data ownership 

and authoring. This is a very useful as each designer only sees what data they need. This 

allows for less accidental data tampering. Company C also has different approval flags; 

sent to ERP, basic and final approval flags. This is useful, as a designer can instantly see 

what status an item has. As they have a single PDM and ERP systems data approvals do 

not need to move between sites, but are moved inside the PDM and ERP systems 

themselves. 

Companies A, B and D have stable working environments where the multisite works well 

and efficiently according to their data movement needs. Company C is currently 

undergoing a large PDM project to move away from a multiple PDM system solution to a 

single PDM system solution. Company E has the most problems with their multisite 

system, but this is due to the large quantities of data that need to be moved compared to the 

other companies. 

There were some clear similarities between the five companies, such as each of the large 

companies had chosen to use Teamcenter as their main PDM software and SAP for their 

main ERP software. This could be due to the fact that all were large machine 

manufacturing companies where the main PDM site was located in Finland and so the 

study is quite limited to their point-of-view.    
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6 IDENTIFYING IMPROVEMENT OPPORTUNITIES 

This chapter discusses the improvement opportunities for multisite issues discussed in 

chapter 4. The need for reliable multisite transfers is paramount in all departments as it 

eases the way designers work together and how manufacturing receives necessary data. 

6.1 Data Movement between Sites 

The research and development division has some major problems with data transfers which 

include: (i) slow connections, especially to Asia, (ii) missing forms, duplicates, and 

replicas, (iii) ownership is in the wrong site, (iv) synchronization fails, (v) poor instructions 

for designers, designers attempt to send data to a site in the wrong manner.  

There are many problems with data transfer systems, including the software and 

architecture itself and a lack of knowledge in the user base. Multisite transfers are 

unreliable with confusing data transfer confirmation reports, but they have been getting 

better through maintenance releases. Unreliability becomes apparent when no confirmation 

emails are received by users or users do not know how to interpret these emails correctly. 

This is due to the designers’ lack of basic knowledge on how the multisite works. Many 

problems occur due to misuse of the multisite environment e.g. the wrong item levels are 

sent which cause the process to either crash or not work properly. 

Outside issues also occur e.g. designers will work on CAD models outside the PDM 

software environment. This causes compatibility issues with the system. For example the 

design in the PDM and ERP systems might differ which causes fundamental problems with 

the assembly, such as, the wrong revision of the assembly is used in a final product. There 

are many issues with the PDM system e.g. the search function is poor so it demoralizes the 

designers from using it and revert to old software that are still being used parallel to the 

new PDM software. 

6.1.1 Reform ideas 

One solution to negate the way data is currently sent through the multisite would be to 

semi-automate it. This could be done by creating a new form object into the PDM system 

which is used to monitor where each item is located. This could be achieved by choosing 
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where the data should be available from a selection of possible sites. By changing these 

parameters on the form, the data would be automatically transferred to the correct sites in a 

daily data sync. This could be made easier if there was a readymade module skeleton 

structure for assemblies which could be assigned to necessary sites before the design 

process would begin. This would ease the transfer of data to designers working on the 

same assembly at multiple sites. Then the designer in charge of the design would receive a 

notification when a new section of the design has been added to the assembly structure 

skeleton. This form would keep all sites up-to-date automatically and it would negate the 

need for manual multisite transfers. It also shows where data has been transferred in one 

view. This form could include a new status check to verify when the data is ready to be 

sent to other sites. 

Due to data latency it is difficult to create a worldwide transactional hub. Instead two hubs 

could be created, one in Europe and one in Asia. This means that all items would be in a 

region wide PDM and ERP systems. This would negate multisite transfers between 

regional sites. 

Another transactional hub approach would be to create an ODS transfer system to maintain 

all data in one central location. This would negate the task of sending data from one site to 

another, instead the data would be downloaded from the ODS. This could be part of a new 

form which can check if the item has been moved to the ODS. This would allow designers 

to query and download items to their local PDM system without changing the ownership of 

items. This has its own problems with large quantities of data created yearly and with so 

many sites that do not need to see all available data. 

6.2 Data Movement to ERP System 

PDM data is created at a single site and it is then transferred to another site through the 

multisite. As each site has its own ERP system the transfer to this ERP system happens 

manually after each transfer to an external site. This has caused problems when some 

objects have not been transferred correctly. Product planning is a big part of order 

engineering. Data that has been changed after being reviewed by the production planning 

team can cause minor delays in production. This is caused by the queue mechanics of the 

ERP system since the data must be checked manually before it can be sent to a 

subcontractor. 
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6.2.1 Reform ideas 

A form could be created to semi-automate where ERP data should be moved to. This form 

could send data to another site’s ERP system. This would negate the need for a designer to 

manually move the data to the ERP system at both ends of the transfer. This form could 

also be used to gain information from the ERP system. Currently, most of the information 

movement is from the PDM system to the ERP system, but some information such as 

delivery deadlines, expenses, and target dates would be useful if they were available in the 

PDM system as well. This could include long delivery time order items which could be 

flagged for early purchase to ensure they arrive promptly for assembly. 

6.3 Change Management 

Lean information management can be applied to any system with data flow with supply 

and demand. In this case the demand is for the movement of CAD designs between 

different systems and the supply can be linked to resource management and task allocation. 

6.3.1 Approval methods 

Approval methods are a key design function which has caused problems with complexity 

and designer ignorance. Currently there is a limited number of approval processes which 

either get approved by one designer or two designers. Giving more information to 

designers on what an approval actually does would decrease mundane errors that could be 

easily fixed without outside help. In these approval processes the data is flagged and 

locked after it is sent to the ERP system. Some other functionalities and data transfers also 

occur, but they differ by site.  

The main problem with approvals is faulty approvals e.g. approvals crashing without 

informing the designer or designer impatience as too many approval processes are done to 

a single item due to slow process completion times. This causes unnecessary load on the 

background processes which handle the approval processes. This could be negated by 

better designer training to find where errors might occur before starting a new process. 

To lessen the load on processes, there could be one more approval process that simply 

sends the data to ERP or other underlying systems instead of having all approvals done in 
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the same process workflow. If such an approval process existed then unnecessary data 

transfers could be avoided and approval processes would complete quicker. 

6.3.2 Resource management 

Resource management is a difficult task with large assemblies and multiple sites working 

on the same project. A supervisor will allocate tasks to designers who can be located in 

multiple sites. These are usually sub-assemblies e.g. a complete rotor or stator. Long term 

items are also a problem as they need to be ordered before the design for an assembly is 

complete. By creating assembly structure skeletons for long term items a subcontractor can 

estimate what type of timeslot they will need to create said item. 

Resource management should look into lean principles to gain an understanding on what 

the best method for resource allocation would be. A just in time design principle would be 

useful as it allows designs to be produced as they are needed on site. This is more 

reasonable for the designs the research and development division manages as they are 

usually readymade constructions instead of in order engineering where more customization 

is needed. 

6.3.3 Task allocation and task monitoring 

Task allocation is currently done manually. A supervisor will give out tasks through an 

excel spreadsheet which is hard to keep up-to-date and it is not a transparent system. 

Designers must then add their own remarks into the excel sheet indicating how they 

manage their time. Design is fundamentally a process which is difficult to manage. It is 

hard to allocate the necessary design resources without extensive experience in the field 

and even then time allocation is mostly guesswork. This makes it challenging to maintain a 

tight schedule, but it can be made easier by making it more transparent. 

To achieve this there are other software e.g. the built in monitoring tools in the PDM or 

ERP systems, which can be used. There could be an internal process section in each new 

assembly structure skeleton which would indicate how much of the design is complete. 

This would make it easier for the head designer to see how far along each design process 

is. It could display deadlines, how well they have been met, and automatically create a 

weekly report to keep everyone up-to-date with the design progress. 
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6.4 Improvement Opportunities Summary 

There are many problems with global data transfer systems; some can be fixed relatively 

easily – user training, software updates – and some that are harder to fix – data latency, 

data transfer reliability. To negate the effects of data latency and transfer reliability two 

transactional hubs can be created; one in Asia and one in Europe. This will negate data 

latency effects and ease data transfer issues with only one multisite transfer solution 

needed. 

In this global data transfer environment, data is moved between PDM systems and then to 

their respective ERP systems. This causes extra work for users as all of the data must be 

manually moved to the ERP system. This could be negated by adding a form object which 

would indicate if the data is transferrable to the ERP system. If the data has been 

transferred to the ERP system on one site then it could be automatically sent to the ERP 

system at other sites during the transfer process. 
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7 DISCUSSION 

The purpose of this study was to recognize different types of MDM methods and to 

understand the way they work in different situations. This was done by interviewing and 

analyzing five different companies which showed how different PDM solutions can be. 

7.1 Synthesis and example: Company X 

To analyze the results in a neutral manner a synthesis study is created in this chapter to 

reflect a version of the interviewed companies. This synthesis study is a creation which 

takes certain weaknesses and strengths from these companies and comes up with an 

example solution on how to move a PDM project forward from a multisite perspective. 

This synthesis is called company X. 

Company X is a large multinational corporation which works in Europe and Asia. The 

company has started a new PDM project where they are upgrading from a consolidation 

method to something new. They have four main sites: Finland, Sweden, China and India. 

They are deciding on a new PDM project which would help distribute company wide data 

efficiently. Currently, they have a single PDM and ERP system in place, but need to 

expand their multisite for easier data access and better designer distribution. 

Company X has had issues in the past with data latency when moving information between 

Europe and Asia and wish to consider moving to a two main site solution. This would limit 

the amount of data needing transfer and with just two sites it is closer to a transitional hub 

solution. 

There are two possible solutions: a transactional hub solution or a coexistence solution 

method. A transactional hub would negate the multisite completely, but comes with its 

own set of problems while a coexistence method will update the current PDM system, but 

will not negate the fact that data still needs to be sent to other sites. Company X decides to 

use a coexistence method since the amount of data latency between Europe and Asia is 

deemed too high at 150-200ms. Large assemblies would thus take too long to move 

between the continents and with the nature of having many order engineering projects most 

assemblies would not be needed at every site.  
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There have been issues with the amount of information sent out to designers on the success 

of multisite data transfers. When sending items to other sites a designer will receive a 

notification that the items have been sent, but it does not inform them if they have been 

received correctly. This is an issue since the receiving site might suffer problems which 

prohibit the items from transferring correctly. Company X wishes to countermand this 

problem by creating a better reporting system which informs the designer if a transfer has 

failed. This will allow the designers to either send the failed items themselves or send the 

failure report to support staff. 

Approved data which is sent through the multisite should go through the PDM system and 

move straight to the ERP system of the receiving site. Currently, this has to be done 

manually which causes delays e.g. in production or sending out purchase orders. Company 

X wants approved items to move straight into the ERP system to reduce the amount of 

redundant work designers have to do. This could be achieved by automating the process. 

This would send all approved items straight to the ERP during the multisite transfer 

process. However, this is not a perfect solution. Approved items do not necessarily mean 

that they are ready to be sent into the ERP system. The reason they were sent to the other 

site could be to be revised or remade into another item. If deemed necessary, this problem 

can be negated by choosing the type of data transfer process . Instead of just a simple data 

transfer there could also be a data and ERP transfer option. This would allow the correct 

option to be chosen. Then all data that has been replicated to other sites can be 

automatically updated as an automated nightly data transfer routine. 

Data ownership is also a big concern for Company X. Currently, when data is sent from 

one site to another the ownership is either moved or the item is replicated to the other site. 

If the item ownership is moved again to a third site the first site will not know where the 

correct ownership is anymore. These ownership changes need to be updated to all sites 

with current replicas or there will be out-of-date information on some sites. Since all 

replica data is already being synchronized nightly site ownership information can also be 

updated. 
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Table 5 Company X summary 

 Functions Wishes Challenges  System issues Solution suggestions 

PDM/ERP 

software 

Used to store company data 

for design and purchasing 

N/A N/A Is it compatible N/A 

MDM type Consolidation 

implementation 

Coexistence method to 

Transactional hub 

It is very difficult to move a 

large organization into a 

transactional hub 

Data latency issues Coexistence method 

Data movement 

needs 

High, there are many 

designers at different sites 

Automate data transfer for 

seamless working 

conditions 

Keeping track of where data 

is currently located and 

keeping it accurate 

Data latency issues, 

multisite transfer issues 

Data only needs to be sent 

once, synchronized nightly 

Data approval  Relaxed, mostly approved 

by the designer 

Items can be partly 

approved and watermarked, 

Certain structures should be 

approved by two designers 

Items approvals are left to 

one designer which can lead 

to bad designs, important 

R&D 

Data sent too early to ERP, 

missing information (CAD 

drawings), wrong revision 

in ERP 

Optional ERP transfer in 

multisite transfer process 

Data movement 

between sites 

Manual transfer on-demand Automated transfer to 

database, standard 

components  

Automated data transfers 

are difficult. What should 

be replicated? 

Missing objects (forms, 

PDFs), incomplete data,  

Manual transfer for items, 

synchronized replication 

process nightly 

Quality of data 

after multisite 

data transfer 

No process to check quality PDM status report of 

transfer 

A comprehensive report 

needs to be created 

Incomplete transfer data, 

takes a long time to 

retransfer all items 

Reports to ensure transfer 

transparency 

Data movement 

between PDM 

and ERP 

During approval During approval, backwards 

compatibility 

The quality of data when 

moving it from PDM to 

ERP.  

Should there be another 

method to send to ERP? 

Optional ERP transfer in 

multisite transfer process 

Data ownership No handling Site ownership and clear 

locking mechanism 

Ownership needs to be 

transparent on all sites for 

all items.  

Multiple sites think the own 

an item, no site owns an 

item, processes lock items 

Only one site has ownership 

of data, others are replicas, 

this information 

synchronized to all 

necessary sites 
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Company X is a good example of what types of organizational changes companies are 

going through today and table 5 gives a summary of what an example company might face 

during a new PDM system project. Slowly, more companies are expanding to other 

countries which cause the need for PDM consolidation projects such as this. As technology 

and software improves the idea of having a transactional hub in every company becomes 

more likely. 

Company X has many common multisite problems, which can be fixed to a certain degree, 

but some internal issues such as moving from old software to new causes issues. Many 

PDM projects bring new software into use, but do not necessarily negate the use of the old 

software which adds one more software into a growing cluster of necessary design 

software. It is also important to remember to plan the abandonment of the old system 

before adding the new. 

7.2 Research Questions Results 

The goal of this study was to understand how global design is accomplished in 

multinational companies from a multisite perspective. Five different companies were 

interviewed to gain perspective on how global PDM design works in practice. These 

companies were all very different and had various PDM solutions. They also had many 

similarities such as the same PDM and ERP systems installed or moving toward 

integrating only one PDM system.  

RQ1. How does global design effect data management and data flow? 

Global design is a growing concept in large multinational companies. Global PDM projects 

are designed to construct a new way of working which allows designers to work together 

with colleagues around the world. However, this approach causes data management issues 

when a large quantity of data needs to be moved between sites. This data needs to be 

governed and correct at all required sites or else the concept of global design is moot.  

PDM structures have to be carefully considered and created to reflect the specific data 

needs of a company. The amount of global design affects the amount of data which has to 

be available at different sites. There is little need for data transfers if different design teams 
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do not work together, but if a single design team is scattered into a design pool covering 

multiple locations it is paramount that they have access to the correct data.  

With global design the cultural factor must also be considered. Different countries have 

different cultural backgrounds with different ways of working and handling difficult 

situations. It also adds the possibility of misunderstandings due to poor language skills. 

This however, is a topic for future research. 

RQ2. What are the requirements and limitations of data management and data 

flow? 

The main requirements for master data management in a global environment include data 

transparency and consistency. There are many limitations in creating such a system e.g. 

data latency, complexity, merging old systems with new, PDM software limitations. 

Finding reasonable solutions to these issues is still a work in progress, but many new 

solutions are created to suit each individual company. 

To gain reliable data management you need a reliable multisite transfer process. This leads 

to master data management issues. The best method for MDM is a transactional hub which 

guarantees that all sites have the same data available at all times. At present this is very 

hard to achieve with companies with large quantities of data created daily. With data 

transfer latency issues and other technical difficulties this is only feasible for certain types 

of companies.  

When data is created globally and needs to be moved to a central location data latency 

issues come into play. Currently, data can only be moved at a certain speed through a 

network and moving large quantities of data is slow. The companies that can achieve this 

do not create huge quantities of new data to be distributed daily. 

Another good MDM method is a coexistence method in which data can be managed at 

multiple sites at once. However, because there are multiple sites, data has to be manually 

shared between sites. This causes multisite transfer issues. The transfer needs to be reliable 

and efficient with quality checks to ensure that transferred data is correct at each location. 

This is a good option for companies that create a lot of data, but only need to transfer a 

portion to other sites. 
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RQ3. How is global design linked to target site processes? 

In global design, when data is moved between sites it needs to be manually sent to another 

site using a workflow process and then at the target site it needs to be moved to the ERP 

system manually by a local designer. This causes unnecessary bottlenecks, especially when 

the multisite transfers are slow or do not work as they should.  

In a coexistence method, global design causes the need to send data through a multisite 

network. This causes issues with e.g. how data is moved between the PDM and ERP 

systems. This is especially difficult if there is no global PDM or ERP systems.  

The PDM system is used by designers to create the product while the ERP system is used 

to make the product a reality. This connection is critical because the ERP system is used 

for purchasing and for manufacturing. If this connection is unreliable and wrong data is in 

the ERP system then the final product will be faulty.  

In most cases data is moved between the PDM to the ERP system during the approval 

process. A designer approves an item when they deem it to be complete and it 

automatically gets updated into the ERP system during the workflow process, which can 

then be accessed by purchasing personnel. When sending data through a multisite the data 

is usually needed for purchasing or manufacturing purposes or for design purposes. When 

information is sent through the multisite it could be moved straight to the ERP system to 

lessen the designer workload.  

When starting a workflow process, there is usually an outside check where another 

designer or colleague makes sure that the item is correct. In some cases, this is not as 

critical e.g. order engineering, but for items that are used in many assemblies this becomes 

a crucial issue. All different types of design divisions have their own data transfer needs. 

Research and development usually has stricter approval processes since their solutions are 

usually used more than once, unlike order engineering designs which are created for one 

client. This means that R&D needs to make sure that their designs are done in a way that 

they are sustainable.  
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RQ4. What are potential benefits and possibilities of global design? 

Global design has many advantages e.g. a larger designer pool to choose from. This allows 

assemblies to be fragmented into subassemblies which can be designed in multiple 

locations at once. In theory, this will speed up the design process of a single assembly. Of 

course, one basic reason for global design is moving design work to cheaper countries such 

as China and India to reduce costs. This has become more efficient in the last decade with 

Asian countries moving toward a more first world level of infrastructure and technology. 

Having global PDM and ERP systems also opens up the possibility for more efficient 

movement of data between design and manufacturing sites. 

7.3 Future research 

There are many possible avenues for future research e.g. how global design affect 

productivity or how does cultural differences affect global design. Studying what types of 

PDM solutions would benefit different types of companies would clarify what is the 

optimal configuration for global PDM and ERP systems for different types of data transfer 

needs. 

From ABB’s perspective, the most logical path to take from here is to study different 

master data management methods and determine which one would be the best fit for 

ABB’s business structure. For example a cache and store system has been deemed a 

working solution between Europe and Asia. Also, studying how to move from a 

coexistence method – which uses a multisite – to a transactional hub would be beneficial. 

Is this move plausible with the large quantities of data that would need to be synchronized 

daily? Another factor is would the current design structure benefit from this change, as 

only a few sites work together on a regular basis.  
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8 CONCLUSION 

Data management is an important part of a company’s business structure as it controls 

everything from design to manufacturing. This study looks at how global design effects 

data management in a multinational company through the use of product data management 

and enterprise resource planning systems. In this environment, design data moves between 

the PDM and ERP systems within one site and between sites through a multisite 

connection. 

Main multisite transfer issues were discussed from an ABB point-of-view and solution 

suggestions were given to improve main issues e.g. data transfers between sites and to the 

ERP system. Other important points to consider in data movement between PDM and ERP 

systems include approval methods, resource management, and task allocation and 

monitoring. 

Five different companies were interviewed to see how different companies handle their 

multisite connections through different master data management solutions. Most of these 

companies were either using or aiming toward a transaction hub solution which combines 

each site into a single global PDM and ERP system. This makes sharing designs simpler 

and more efficient. The downside of this system is the long distance and current 

infrastructure in places such as China and India which causes bad data latency issues. 

There were some clear similarities between the five interviewed companies, such as each 

large company had chosen to use Teamcenter as their main PDM software and SAP for 

their main ERP software. This could be due to the fact that all were large machine 

manufacturing companies where the main PDM site was located in Finland. This could 

have skewed the results to favor a similar view. 

Global design is a very important research subject which will only expand as more 

companies turn to multinational solutions. As technology advances some issues can be 

rectified such as data latency which will cause global PDM and ERP solutions to become 

more popular. 
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APPENDIX 1 INTERVIEW QUESTIONS FOR PDM TEAM 

Architecture:  

1. What type of architecture do you have? 

a. Why was this chosen? 

b. What good/bad have you noticed about this architecture? 

User: 

1. How does research and development use PDM – ERP connections to other sites?  

a. What kind of data is needed at various sites? 

b. What is done at main site vs. sub-site?  

c. How is ownership of data handled? 

2. How does order engineering use PDM – ERP connections to other sites? 

a. What kind of data is needed at various sites? 

b. What is done at main site vs. sub-site?  

c. How is ownership of data handled? 

3. How does change management use PDM – ERP connections to other sites? 

a. What kind of data is needed at various sites? 

b. What is done at main site vs. sub-site?  

c. How is ownership of data handled? 

4. What is the role of product/program managers regarding the use of external sites 

for design purposes? 

a. Who is responsible for delegating tasks?  

b. How are design tasks assigned? 

i. Are tasks split between various sites? 

1. How is this decided? 

2. How is data transferred between these sites?  

a. Automatically, manually?  

b. Daily, hourly, constantly? 

5. How are assemblies constructed and approved? Through ERP, PDM, both? 

a. How is data distributed:  

i. Is it moved from PDM to ERP, or ERP to PDM? Are they 

interchangeable?  

ii. Is data moved to other sites during approval? Is it moved between 

PDM and ERP? 

b. When moving data to other sites does it automatically get transferred to 

i. ERP, PDM, both? 

c. How is quality measured 

6. How are resources managed (designers, items)? Through ERP, PDM, both? 

a. How are purchases managed? Through ERP, PDM, both? 

i. Are certain items purchased earlier in the product design cycle? 

ii. How are these determined? Through ERP, PDM, both?  

b. Are tasks done centrally?  

7. How is the design process monitored? Through ERP, PDM, both? 



 

 

 

 

a. Who is responsible for monitoring the design process? 

b. Who knows how the information moves inside the system? 

i. How transparent is the design process? 

c. How can resources (including designers) be monitored and distributed 

evenly? 

d. What is automated? 

i. What can be automated? 

8. What could be improved about the current status of PDM – ERP transfers between 

sites? 

a. Speed? 

b. Approval methods? 

c. Too complex or multistep process? 

9. What is working about the current status of PDM – ERP transfers between sites?  

 


