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Abstract 

Multiple enterprise system instances in organizations with multiple business units are quite costly 

to maintain and causes the lack of common business processes. To consolidate these systems into 

one or fewer instances has the benefits of reduce costs, centralize IT and standardize business 

processes. But a consolidated model may not be the best choice for every company. To help 

companies with this decision making process, we studied relevant papers and provided several 

consideration factors that companies should concern before conducting a system consolidation 

program. By analyzing their situation according to these factors, companies will get a clearer view 

on whether they should consolidate their enterprise systems or not. In this thesis a case study is 

conducted with Holmen Paper. Our study with Holmen Paper focused on the maintenance area of 

theirs three paper mills. By analyzing these paper mills’ situations based on three of our 

consideration factors, we made the conclusion that Holmen Paper should consolidate their systems 

in the maintenance area when they are ready. 

 

 

Key Words: ERP, Enterprise System, Consolidation, Business Process, Paper, Mill, Maintenance 

 



 
 

Table of Content

Chapter 1: Introduction ..................................................................................................................... 1 

1.1 Background....................................................................................................................1 

1.2 Problem Discussion .......................................................................................................3 

1.3 Purpose and Objectives .................................................................................................4 

1.4 Focus and Limitations ...................................................................................................4 

Chapter 2: Research Methodology .................................................................................................... 5 

2.1 Case Study as Research Methodology ...........................................................................5 

2.2 Data Collection and Analysis ........................................................................................5 

Chapter 3: Factors to Concern when Consolidating .......................................................................... 7 

3.1 Enterprise System Consolidation ...................................................................................7 

3.2 The Importance of Business Processes ..........................................................................8 

3.3 The Existence of Several Instances in Organizations .................................................. 11 

3.4 Business Units Preferences ..........................................................................................12 

3.5 Summary......................................................................................................................12 

Chapter 4: Empirical Framework .................................................................................................... 14 

4.1 Business Processes ......................................................................................................15 

4.2 Why did Mills Choose Their Current EAM Systems? ................................................27 

4.3 Mills’ View on Consolidation and Co-operation .........................................................28 

Chapter 5: Analysis ......................................................................................................................... 31 

5.1 Business Processes Comparison ..................................................................................31 

5.2 Why Several Instances Exist? ......................................................................................37 

5.3 Mills’ Views on Consolidation ....................................................................................37 

5.4 The Value of Consolidation .........................................................................................38 

5.5 Other factors to Concern ..............................................................................................38 

Chapter 6 Conclusions .................................................................................................................... 40 

Chapter 7 Future Studies ................................................................................................................. 42 

Reference ........................................................................................................................................ 43 

Appendix I: Business Process EPC Diagrams ................................................................................ 44 

Appendix II: List of Interviewees ................................................................................................... 55 

Appendix III: Interview Questions .................................................................................................. 56 



1 
 

Chapter 1: Introduction 

1.1  Background 

Enterprise systems are software packages that integrate the functions and information 

throughout all departments within a company. Enterprise system unites a company’s major 

business processes and automates a company’s financial and accounting, human resources, 

production planning, distribution and administrative functions. A good enterprise system, at 

its core is a single comprehensive database. The database collects data from and feeds data 

into modular applications supporting virtually all of a company’s business activities – across 

functions, across business units, across the world. When new information is entered in one 

place, related information is automatically updated. [1] With the help of enterprise systems, 

many companies reduced their inventories; shortened their cycle times, and improved their 

overall operations. [2] Since the company information is streamlined, real-time operating 

information for decision making are provided to managers. As shown in Figure 1.1, an 

enterprise system is composed of multiple applications which perform different functions, 

e.g. accounting and financial, human resources, production planning, etc. These multiple 

applications themselves are built up from smaller software modules which perform different 

business processes within a specific functional area.  

   

Figure 1.1: Elements of Enterprise Resource Management [3] 
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“For example, a manufacturing application normally includes modules that permit sales and 

inventory tracking, forecasting raw-material requirements, and planning plant maintenance” 

[3] 

 

EAM and Asset Management 

As one category of enterprise system, there are applications that manage and maintain the 

physical asset of a company. These systems manage maintenance transactions in the same 

way as Accounting Systems managing financial transactions. The transactions for 

maintenance are work orders, the inventory is the maintenance work backlog, and spare parts 

for maintenance are like raw material for manufacturing. “These systems include such 

applications as Enterprise Resource Planning (ERP), Enterprise Asset Management (EAM), 

Product Data Management (PDM), Customer Relationship Management (CRM), and other 

enterprise application integration (EAI) platforms.” [4] [5] These applications with 

functionalities in the area of asset management seem to have as many names as the vendors 

promoting them. Are they ERP, EAM, PDM or EAI? According to Warren Causey, asset 

management systems are split into ERP and EAM paradigms. And the asset management 

market is categorized by industry analysts in different ways. For example, it can be 

categorized as work management vendors, EAM vendors, supply chain management, ERP 

vendors, etc. Though there are many systems and vendors dealing with asset management, 

what the companies really care about is that they can have integrated system that can 

improve the processes involved in managing and maintaining their assets. [6] 

 

Holmen Paper 

Holmen Paper  has paper mills in three locations: Hallsta, Braviken, and Madrid. Three 

different ERP instances from three different vendors are installed in these paper mills to 

handle their maintenance work. Mill Hallsta has the Holmen Paper IT internally developed 

system MASH; Mill Braviken is using the system from IFS; while mill Madrid is using IBM 

Maximo.  
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1.2  Problem Discussion 

The Need for Consolidation 

Enterprise system implementation in simple structured company which operate in one or a 

few locations may be straightforward, but for large multisite companies, the implementation 

can be quite challenging, and their enterprise systems are often fragmented and 

departmentalized. According to a Forrester study, most companies have their enterprise 

systems from multiple vendors, and customizations of the packages are commonly involved. 

One of the enterprise system challenges companies are facing is that large multisite 

companies typically have multiple enterprise system packages from different vendors. Even 

if the packages are from a single vendor, multiple installations and versions are used in 

different business units.  

 

Although multiple enterprise system instances may accommodate the varying needs of 

business units, it is quite costly to maintain all the enterprise system instances, and will result 

in a lack of common business processes. Besides multiple enterprise system instances 

implementation, software customization which leads to complicated implementations and 

upgrade problems, and the failure of aligning systems to business needs, are the problems 

companies are facing in their enterprise systems. In the past years, the situation is improving. 

Companies tend to standardize on a single enterprise system vendor and move toward fewer 

software instances. The benefits of a consolidated system include reduced costs, centralized 

IT and standardized business processes. [7] To reduce costs and streamline operations, the 

international paper company Holmen Paper is considering consolidating their three ERP 

instances in their three paper mills to one or fewer instances. 

 

The Problem 

The same as enterprise system implementation and large-scale upgrade programs, enterprise 

system consolidation program is facing a great risk of huge costs and project failure. One of 

the problems that contribute to the failure is the lack of business reason behind the 

consolidation program. In order to prevent program failure, companies, at the very beginning, 
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should step back, analyze their situations, and decide whether the consolidation is their best 

choice or not. Without analysing the company situation before starting the program, the 

company may not be able to get the most benefits from their enterprise system consolidation 

program, and may end up with a system that cannot accommodate their business needs. For 

Holmen Paper, before they start their consolidation program, they need to find out whether 

consolidating their ERP systems in maintenance area is the right choice.  

1.3  Purpose and Objectives 

This thesis will provide the factors companies need to consider before starting a 

consolidation program. A case study on Holmen Paper will also be provided to indicate how 

can the analysis of a company’s situation based on these factors can help them to decide 

whether to carry out ERP consolidation program or not. 

 

This thesis is broken down into the following objectives: 

 Identify the factors companies need to concern which can help them with deciding 

whether to consolidate their enterprise systems or not. 

 Study Holmen Paper’s situation according to the identified factors. 

 Analyse the collected information and make suggestions to Holmen Paper’s consolidation 

program. 

1.4  Focus and Limitations 

The theoretical part of this thesis will provide the factors that companies need to concern 

when deciding where to consolidate their enterprise system or not. The practical part of this 

thesis will analyze Holmen Paper’s situation according to these factors. The data collection 

and analysis of Holmen Paper will focus on one area of their enterprise system: the 

maintenance area. Due to the time and resource limitation of this thesis, the cost and benefit 

analysis, and the technology and system architecture factors are not included.  
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Chapter 2: Research Methodology 

2.1  Case Study as Research Methodology  

Case studies as a research method or strategy have traditionally been viewed as lacking 

rigour and objectivity when compared with other social research methods.[17] On the other 

hand, case study has many advantages as well. For example, it enables the researcher to gain 

an holistic view of a certain phenomenon or series of events.[18] They may offer in-sights 

that might not be achieved with other approaches.[17] Case study as a research strategy often 

emerges as an obvious option for students and other new researchers who are seeking to 

undertake a modest scale research project based on their workplace. [17] According to Yin, 

there are three categories of case study, exploratory, descriptive and explanatory. Exploratory 

case studies aim to explore any phenomenon in the data which serves as a point of interest to 

the researcher. Descriptive case studies aim to describe the natural phenomena which occur 

within the data in question. Explanatory case studies examine the data closely both at a 

surface and deep level in order to explain the phenomena in the data.[19] 

 

In this thesis, a explanatory case study is applied in one organization. The first step in this 

research is literature review. An understanding of the current situation of enterprise system in 

large multi-site companies, and the consolidation of the systems is established. Based on 

these understandings, the factors that companies need to consider when they’re considering 

an enterprise system consolidation program were listed. After that, interview questions that 

were going to be used in interviews were constructed.  

 

2.2  Data Collection and Analysis 

Interviews and phone interviews are used as the data gathering method. Interview question 

were developed in four categories, which were facing four interviewee group. The division of 

interview we used in this thesis is semi-structured interview. “Semi-structured interviews 
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have some predetermined topics and questions, but also leave some space for following up 

interesting topics when they arise.” [8] In the understanding of Holmen Paper mills’ 

situations, there are some predetermined specific areas we would like to touch, and at 

meanwhile, there is a great possibility to have other interesting topics to arise. This is because 

there certainly are factors we didn’t thought of, but will have an influence on the company’s 

technical structure, and on the decision of enterprise system consolidation. The questions we 

asked in the interviews are open questions, which allow an unlimited set of responses. 

Besides the obvious reason that to understand a situation, the answers to a question have to 

be descriptive, open questions give more chances for other interesting topics to arise.  

 

After interviews, we categorized the collected data. When there appear to be something 

unclear or missing, we conducted phone interviews to supplement the data we collected from 

interviews. The interview questions are designed based on literatures and the results from our 

theoretical studies. We got a most of the information from interviews and phone interviews. 

We did a data reduction process to eliminate the irrelevant data and only keep those useful 

and relevant ones. From the relevant answers, and based on our research theories, we made a 

categorization to the data. In this way, we get a clearer view on the situations of three 

different mills regarding the same issues. This also gives us a base for the comparison we did 

among the three mills.  
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Chapter 3: Factors to Concern when Consolidating 

In this section we will present the theoretical findings regarding enterprise system 

consolidation. In addition to introducing the concept of enterprise system consolidation, our 

research aimed at finding out what are the factors a company need to concern before 

conducting an enterprise system consolidation program. By analysing a company’s situation 

based on the factors, one can decide whether to consolidate their systems or not.  

3.1  Enterprise System Consolidation 

Enterprise system consolidation is the process of consolidating one or more ERP packages 

with disparate ERP instances into single ERP package and single ERP instance. It is an 

effective way to reduce costs, to support faster organizational change, and can help 

companies to achieve strategic business benefits and a platform for growth. Consolidation 

can bring many benefits, but it may not be the best choice for all organizations. For example, 

organizations with business units which operate in very different business models are 

impractical to consolidate. A consolidated architecture is most appropriate for firms with a 

single business model and common, enterprise-wide business process. It is also appropriate 

for companies with centralized corporate management and interdependent business units that 

share similar processes. [9] As suggested by Sanjay Mahato, Anoop Jain, and 

Balasubramanian V, a consolidation program can have 6 phases: [10] 

 Identify: identifies the relevant business processes, IT systems, regions, etc. and answers 

the questions what to consolidate and where to consolidate.    

 Define: forms the fulcrum of the ES consolidation roadmap, and establishes the 

methodological approach.  

 Decide: the program charter and program guidelines need to be evaluated in the business 

context and not limited to IT objectives.  

 Prioritize: the program goals and objectives and program charter at three levels 

(business process level, region specific level, and IT system specific level) need to be 
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prioritized.  

 Execute: starts with an understanding of the “as-is” business processes and the “to-be” 

business process requirements and consists of the template development and the rollout 

of a template.    

 Maintain: guarantees the consolidation program is effectively brought to completion.  

 

Business process standardization is a very important element in enterprise system 

consolidation. “Greater benefits can be gained by aligning the consolidation effort with 

standardized business processes”. “The benefits of standardizing business processes include 

reduced operating expenses and improved support for generating additional revenues.” [9] 

3.2  The Importance of Business Processes  

3.2.1 Enterprise System and Business Alignment 

Enterprise systems are technical tools, but they are not restricted to technical tools only. The 

real value of an enterprise system is its business value. If a company’s enterprise system is 

not aligned to its business strategy, utilization up-to-date technology and seamless integrated 

modules may only accelerate the process of turning the company’s business into nightmare. 

For example, when a company’s competitive advantage is that they can deliver the products 

to customers very quickly, and they newly got an enterprise system that has a long process 

for product delivery integrated, by implementing this new enterprise system, the company 

will lose their competitive advantages and finally their customers. “A lack of alignment 

between a company’s ERP apps and its business process and e-commerce objectives can 

derail even the best-run firms”. [11] Although enterprise systems can be very beneficial to a 

company, the number of horror stories happened with enterprise system implementation 

projects cannot be overlooked. The biggest problems behind these failures are the business 

problems, when the company fail to reconcile the ERP system with the business needs of the 

company itself. Davenport states in his article that the worst thing a company can do is to 

make decisions about a system based on technical criteria alone. And the companies deriving 

the greatest benefits from their systems are those that, from the start, viewed them primarily 
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in strategic and organizational terms. [1] 

 

3.2.2 The Influence of Enterprise System on Business 

Enterprise systems assist the work, processes, and information flow within many functional 

areas of a company’s business, e.g. Financial, Human Resource, Operation and Logistics, etc. 

As we know, enterprise systems have their own business processes implied. When a company 

choose to use one system, the company’s business is going to be shaped by the system. By 

choosing a system, companies are actually choosing a way of doing business. Thomas H. 

Davenport states that “An enterprise system, by its very nature, imposes its own logic on a 

company’s strategy, organization, and culture.” [1]  

 

3.2.3 Business Processes in Systems and in Business 

“Business processes represent a core of the functioning of an organization because the 

company primarily consists of processes, not products or services.” [12] To this point, we 

believe that business process is the very important factor for both enterprise systems and 

company’s business. Actually it is the connection between enterprise system and business. 

Since ideally a company’s business processes are designed to support its goal and strategy, 

when the enterprise system’s business logic matches the company’s business processes, the 

system will then support the company’s goal, strategy, and increase its competitiveness. As 

we discussed, the most important success factor of an enterprise system implementation is 

whether it can support or even enhance business; and business process is the very important 

factor to measure the fitness of an enterprise system to business, the concept of business 

process to the success of enterprise system implementation appears to be very important.  

 

3.2.4 Business Processes in Enterprise System Consolidation Program 

Large, international companies usually have multiple enterprise system installations in their 

multiple business units. These enterprise systems can either be provided by different vendors 

or be provided by the same vendor, but with different installations and having different 

business processes enforced. Since an enterprise system consolidation program consolidates 

these systems into one or fewer installations, different business units will be forced to use 
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enterprise system installations with the same or similar business processes. To answer the 

question whether an enterprise system consolidation program is suitable for a company or 

not, we need to know if the business needs and business processes of different units are able 

to be accommodated by one or few enterprise system installations. To know this, we will 

have to first find out whether the business units have similar business processes. Only the 

companies with business units having similar business needs and business processes will be 

suitable to have consolidated enterprise systems. 

 

3.2.5 Business Process Standardization in Enterprise System Consolidation 

The value of enterprise system consolidation is not only the system consolidation, but more 

importantly, is the standardization of business processes. As a study by Jeanne G. Harris 

showed, for companies, “greater benefits can be gained by aligning the consolidation effort 

with standardized business processes”. And “the benefits of standardizing business processes 

include reduced operating expenses and improved support for generating additional 

revenues”. [9] For the companies have business units with similar business processes, it will 

be easier and more practical to perform the business process standardization. From Janne G. 

Harris’ statement “A consolidated model is most appropriate for firms with a single business 

model and common, enterprise-wide business processes. The model is also appropriate for 

firms with centralized corporate management and interdependent business units that share 

similar processes” [9] we could also see that having similar business processes among 

business units is a fundamental factor for enterprise system consolidation program.  

 

Enterprise systems need to fulfil the business needs of a company. To fulfil the needs of 

business, there can be many requirements to the system, which can be functional 

requirements, operational requirements, and business process requirements. For an enterprise 

system consolidation program, we need to consider whether there is a possibility to have one 

or few enterprise system instances fulfilling these requirements. If we look at the question 

from a business perspective, what we need to find out is that whether the business process 

requirements of different business units can be fulfilled by one or few enterprise system 

instances. If the different business units have the same or similar business processes 
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requirements, or we could call it desired business processes, then one or few enterprise 

system instances may be able to accommodate these desired business processes. The concept 

of business process is important for both enterprise system implementations and for 

enterprise system consolidation programs. Actually enterprise system consolidation is usually 

a re-implementation according to a global template. When considering an enterprise system 

consolidation program, we need to know not only the current business processes a company 

has now, but also the desired business processes the company would like to have.   

3.3  The Existence of Several Instances in Organizations 

Many large international companies with de-centralized IT have implemented their enterprise 

system site-by-site, which means each business unit implemented, developed and maintained 

their own enterprise systems without much central control. This resulted in multiple 

enterprise system instances and un-standardized processes and operations. Since there was no 

central control when selecting and implementing the system package, the business processes 

of different business units were not studied and compared, the various business units may use 

different enterprise system packages for similar products, customers, and even similar 

processes. They may also using the same enterprise system package but with different 

processes and configurations. Moreover, the customizations of enterprise systems in different 

business units may be heavy as well. This can be due to two reasons: one reason is that each 

business unit may think that their requirements and processes are unique, and the other 

reason may be the lack of some functionality in an early version of the enterprise system. In 

the first case, the requirements and processes of each business unit may not be as unique as 

they thought. In the second case, due to the development of technology and the software 

package, some customized functionalities of the system are included in the newer version of 

the standard system package. Due to these reasons, a company should consider why several 

enterprise instances are implemented in different business units from a historical point of 

view. [13] 
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3.4  Business Units Preferences  

To consolidate enterprise systems in different business units, significant changes will take 

place in each business units. The enterprise systems they are using might be changed to 

another or re-configured, their business processes and work flows might be changed, and 

their organizational structure may also be affected. When these changes are undertaken, we 

won’t be surprised when there are resistance come from different levels of the company. And 

the resistance may even be stronger if the enterprise system has been in place for a number of 

years. To overcome the resistance, it will be a big advantage if various business units prefer 

to consolidate and supporting the consolidation program. [14] Many multisite companies 

have a decentralized organizational structure. Their business units are highly autonomous and 

make decisions locally. If the business units are un-willing to cooperate and communicate, 

and do not prefer a consolidated enterprise system, this will bring more obstacles to the 

consolidation program. [15] Before starting an enterprise system consolidation program, we 

need to consider the different business units’ opinion about having a consolidated system and 

the aspects that may be affected. 

3.5  Summary 

Consolidated enterprise system architecture may have many benefits, for example, reduced 

costs, resource sharing, standardized and improved business processes, and better support for 

decision making. Not all companies can achieve these values by consolidating their 

enterprise systems. Before an enterprise system consolidation program, we need to analyse 

the situation of the company, and see what value the company can get from consolidating 

their systems. [9, 16] The main factors companies need to concern before consolidating their 

enterprise systems include the business processes their considered enterprise systems are 

supporting, why these enterprise systems exist, and what each business units’ thoughts about 

consolidation are. There are other factors that influence the decision of where to consolidate 

or not as well, for example, the overlap of customers and suppliers in different business units, 

the technology environment of different business units, the corporate culture of the 
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organization, and the situations of established enterprise systems.  

 

In the next section, we will present the findings from our empirical study with Holmen Paper. 

Due to the limitations of this thesis, our study mainly focuses on the following parts: 1. 

comparing the maintenance processes in three mills; 2. finding out why those three mills 

chose their currently using maintenance systems; and 3. understanding three mills relations 

and cooperation in the maintenance area, and their thoughts over system consolidation. 
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Chapter 4: Empirical Framework 

Holmen is a forest products group manufacturing and selling printing paper, paperboard and 

sawn timber. The group consists of five business areas: Holmen Paper, Iggesund Paperboard, 

Holmen Timber, Holmen Skog, and Holmen Energi. Today five ERP instances from three 

vendors are providing services to the group’s five production units: Braviken, Iggesund, 

Workington, Madrid and Hallsta in the Inventory-Purchase-Maintenance area. 

 

Among Holmen Group’s 5 mills, the mills in Braviken, Iggesund, and Workington are using 

the system provided by IFS. Mill Madrid is using the system Maximo provided by IBM, and 

mill Hallsta is using the internal developed system Bespoke.  

 IFS: 3 instances with different setup of versions and adaption 

 Braviken: paper mill and sawmill 

 Iggesund: paperboard mill and sawmill 

 Workington: paperboard mill 

 Maximo: 1 instance  

 Madrid: newsprint paper mill 

 Bespoke System (Holmen Paper IT internal vendor): 1 instance  

 Hallsta: specialist paper mill 

 

Due to the resource and time limit, this thesis is going to concentrate on one business unit of 

Holmen Group: Holmen Paper. The reason of choosing Holmen Paper as a starting point is 

that Holmen Paper has the most paper mills. In this thesis, we will exam these three paper 

mills’ situations, Braviken, Hallsta, and Madrid, to find out whether they should consolidate 

their asset management system or not, and address the factors they should concern while 

thinking of consolidation. 
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4.1    Business Processes 

The degree of similarity in business processes among different business units in an 

organization is the most important consideration factor for enterprise system consolidation 

program. After interviews with mill managers, maintenance managers, and system specialists 

from 3 mills, as well as representatives from 3 system vendors, we elicited and different 

maintenance processes and functions in three mills. The list of person we interviewed can be 

found in Appendix II. During the interviews, different questions are designed for people with 

different positions. The interview questions can be found in Appendix III. In this section we 

are going to present and describe the modelled processes and functions. The processes we 

described and modelled are the main processes within all 3 mills’ maintenance area in 

Holmen Paper. The reason why we chose to study these processes is that these are the main 

processes that are supported by enterprise systems in the maintenance area. To consider 

whether to consolidate these enterprise systems or not, we need to know whether their 

supported processes are similar or not.   

 

4.1.1 Work Order Processes 

Work Order Process in Braviken 

The process of work order in Braviken is: (see Appendix I: Pic 1) 

When someone from production department discovers a problem, he creates a work order. 

Then he either sends the work order to a maintenance group, or sends the work order to the 

production section leader. If he sends the work order to the production section leader, the 

production section leader either approves the work order and sends it to a maintenance group, 

or cancels the work order.  

If the work order needs to be prepared, the maintenance group leader sends the work order to 

planning engineer, and the planning engineer prepares the work order by doing the following 

things: (see Appendix I Pic 2) 

If external service is needed for doing the maintenance work, the planning engineer 

makes an external service purchase order, and waits for the external maintenance 
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worker be available to work.  

If spare parts are needed and they are not available in the store room, the planning 

engineer makes purchase order for the spare parts, and waits for the spare parts to be 

available in store room. 

When one or both of the above is done, the work order is prepared. 

(See Appendix I Pic 1) When the work order is prepared, or doesn’t need to be prepared, the 

maintenance group leader assigns the work order to maintenance workers, or the 

maintenance workers pick up the work order by themselves. This varies among different 

maintenance groups. When the work order is received by maintenance worker, if it is needed, 

he goes to the store room to pick up spare parts (see Appendix I Pic 3): 

When the maintenance worker wants a spare part from store room, he registers the 

work order in IFS, and picks out the spare part. 

(See Appendix I Pic 1) After that, he starts to work on the work order. 

When the maintenance work for the work order is done, he reports the finish of the work 

order, and sends it to the maintenance group manager. Then the maintenance group manager 

checks the work order and saves it in history. 

 

Work Order Process in Hallsta 

The process of work order in Braviken is: (see Appendix I Pic 4) 

When someone from production department discovers a problem, he creates a work order 

and sends it to the temporary maintenance group with production. The temporary 

maintenance group with production then prepares the work order by doing the following 

things: (see Appendix I Pic 5) 

The temporary maintenance group with production studies the work order, and decides 

whether to continue the work order, or cancel it. If the work order is to be continued, 

the temporary maintenance group with production sends the work order to the planning 

engineer. At this time, the temporary maintenance group leader with production decides 

whether to prepare the spare parts by him or ask the planning engineer to do it. One 

prepares spare parts by doing the following things: (see Appendix I Pic 6) 

If spare parts are needed and they are not available in the store room, the 
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temporary maintenance group with production or planning engineer makes 

purchase order for the spare parts, and waits for the spare parts to be available in 

store room.  

(See Appendix I Pic 5) No matter who does the work, as long as the spare parts are 

prepared or don’t need to be prepared, the planning engineer assigns the work order to a 

maintenance group. 

(See Appendix I Pic 4) When the work order is received by the maintenance group, the 

maintenance group coordinator decides and sends the work order to the maintenance worker. 

When the work order is received by maintenance worker, if it is needed, he orders spare parts 

from store room (see Appendix I Pic 7): 

When spare parts are needed from store room, the maintenance worker creates and 

sends a material order. This can be done based on paper, but it is recommended to be 

done through MASH.After that, the maintenance work can either pick up the spare 

parts from store room, or wait for the spare parts to be delivered to a specific area. 

(See Appendix I Pic 4) After that he starts to work on the work order after the spare parts are 

available.When the maintenance work for the work order is done, he reports the finish of the 

work and what has been done.  

 

Work Order Process in Madrid 

The process of work order in Madrid is: (see Appendix I Pic 8) 

When someone from production department discovers a problem, he creates a work order 

and inputs the equipment number, speciality, and a description of the work order. Since the 

speciality of the work order is input, the work order is automatically assigned to a 

maintenance group.Then the maintenance manager or the maintenance group leader picks up 

and studies the work order. And this person will be responsible for the work order. This 

responsible person can either cancel the work order, or continue working with it. When the 

work order is continued, and there is a need to prepare the work order, the responsible person 

studies and prepares the work order by doing the following things: (see Appendix I Pic 9) 

If external service is needed to do the maintenance work, the responsible person makes 

a purchase order for external service and sends it to external suppliers. After that, the 
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external suppliers evaluate the work order and give a price. When the prices given by 

external suppliers are received, the responsible person compares the prices and chooses 

a supplier. When the decision is received by the external supplier, they send out their 

maintenance workers. 

If spare parts are needed for the work order, and the spare parts are available in the 

store room, the responsible person orders spare parts from store room. After that, 

people from store room register the spare parts to the work order.  

If spare parts are needed for the work order, and the spare parts are not available in the 

store room, the responsible person makes a purchase order for spare parts. When the 

spare parts arrive at the store room, people from store room send acknowledgement of 

receiving of goods, and assign position to the spare parts. 

When one or all of the above is done, the work order is prepared. 

(See Appendix I Pic 8) 

When the work order is prepared, or doesn’t need to be prepared, the responsible person puts 

the work order on schedule and assigns it to a maintenance worker.  

After that, if it is needed, the maintenance worker goes to the store room to pick up spare 

parts (see Appendix I Pic 10): 

To take spare parts, the work order number, name of the person and the number of the 

spare parts are needed. Mill Madrid is working towards automatic this process with the 

access card and PDA. When spare parts are needed, the maintenance work goes to the 

store room, and read his access card against the PDA in store room. If his identity is 

denied, he cannot take the spare parts. If his identity is approved, he can go to the store 

room and pick up the spare parts. 

(See Appendix I Pic 8) 

After that, he starts to work on the work order. When the maintenance work for the work 

order is done, he reports the finish of the work, and sends it to the responsible person. Then 

the responsible person checks the work order and reports complete.  

You can check where the spare part is in the warehouse. This is a self developed module. We 

use the PDA device, but the information comes from and goes to Maximo. We developed this 

totally by ourselves. We spend only 2 or 3 days on developing it. 
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4.1.2 Spare Parts Purchase Processes 

Spare Parts Purchase Process in Braviken 

The process of spare parts purchase in Braviken is (see Appendix I Pic 11): 

When a maintenance worker is working on a work order, and there’s no spare part in the 

store room, he creates a purchase order for the spare part. Or he goes to the maintenance 

group manager, and the maintenance group manager creates the purchase order.  

They try to connect most of their purchase orders to work orders. But when there is no work 

order to base on, they create the purchase order without a work order, and connect it to 

budget instead. When the spare parts are for a project, they connect the purchase order to a 

project. 

After that they send the purchase order to the purchase department, and the purchase 

department will handle it. 

 

Spare Parts Purchase Process in Hallsta 

The process of spare parts purchase in Hallsta is (see Appendix I Pic 12): 

When spare parts are needed, they can create purchase order for spare parts. If the spare parts 

are for a work order, they can connect the purchase order to a work order, and send it to 

budget supervisor for approve; if not, they can send the purchase order to budget supervisor 

right after creating it. The budget supervisor can either approve the purchase order, or deny it. 

If the work order is approved, the budget supervisor sends it for purchasing. In practice, 

many of the spare parts purchase for work orders are not connected to work orders. 

 

Spare Parts Purchase Process in Madrid 

The process of spare parts purchase in Madrid is (see Appendix I Pic 13): 

When spare parts are needed and they are not available in the store room, people in the mill 

creates a purchaser order, and connect the purchaser order to a warehouse and connect it to a 

work order. Then he sends the purchase order to some decision making person for approval. 

(They have different levels of decision making personnel.) The decision making person can 

either approve or deny the purchase order. If the purchase order is approved, they send it to 

the purchase department and the purchase department will take care of the purchase order. 
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4.1.3 Preventive Maintenance Processes 

Preventive Maintenance Process in Braviken 

The process of preventive maintenance in Braviken is (see Appendix I Pic 14): 

They input preventive maintenance rules and routines into IFS, and IFS system will 

automatically generate the work orders according to a certain schedule. Then the 

maintenance worker prints out the preventive maintenance work orders document, and do the 

listed preventive maintenance work according to instructions. If some other problems are 

found, they create fault report, which will in turn become a work order for correction. 

 

Preventive Maintenance Process in Hallsta 

The process of preventive maintenance in Hallsta is (see Appendix I Pic 15): 

They input reminders for preventive maintenance to MASH, and MASH system will 

automatically generate the work orders according to a certain schedule. Then the 

maintenance worker prints out the preventive maintenance work orders document, and do the 

listed preventive maintenance work according to instructions. 

 

Preventive Maintenance Process in Madrid 

The process of preventive maintenance in Madrid is (see Appendix I Pic 16): 

There are some preventive maintenance specialists, they decide what kind of preventive 

maintenance is needed, and they put the preventive maintenance routines to Maximo, and 

Maximo automatically generates the work orders. After that, there are 2 ways for the 

maintenance worker to do the preventive maintenance work: 

a) The preventive maintenance work order lists are printed out and distributed to 

maintenance workers. The maintenance worker does the listed preventive maintenance 

work orders according to instructions on the documents. 

If some other problems are found, they create work orders in Maximo system. 

b) The maintenance workers download the list of preventive maintenance work order for 

him to a PDA. The maintenance worker does the list of downloaded preventive 

maintenance work orders according to instructions on PDA. If some other problems are 

found, they create work orders in PDA and the work orders will be updated in Maximo. 
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4.1.4 Planned Shutdown Processes 

Planned Shutdown Process in Braviken 

The process of planned shutdown in Braviken is (see Appendix I Pic 17): 

Every Friday, they have pre-planning meeting to discuss next week’s activities and pick out 

the work orders registered in IFS for next week or the week after. On Monday, they have stop 

planning meetings in each of our maintenance areas to go through all the listed work orders, 

and decide which of those needs to be done in next week’s stop, and which needs longer time 

and will be done in a long stop. On Tuesday, Wednesday, or Thursday, they shut down the 

machine for 8 to10, or maybe 12 hours depending on how much work they need to do. When 

the machine is shut down, the maintenance workers do the maintenance work. 

 

Planned Shutdown Process in Hallsta 

The process of planned shutdown in Hallsta is (see Appendix I Pic 18): 

Every week, the production and maintenance engineers have a stop planning meeting to 

collect a list of work orders, discuss the list of work orders, and decide which work orders 

will be handled during next week’s shutdown. Before the planned shutdown, they have a 

before shutdown meeting to discuss the changes since the stop planning meeting. But even if 

this before shutdown meeting is not conducted, they still shutdown the machine as previously 

planned. Then they shut down the machine and maintenance workers will do the maintenance 

work. 

 

Planned Shutdown Process in Madrid 

The process of planned shutdown in Madrid is (see Appendix I Pic 19): 

The work orders are studies by the responsible person and assigned to the category of Need 

Shutdown, or Don’t Need Shutdown. They have plan shutdown meetings to make a list of 

work orders, priorities the work orders, and assign the work orders to shutdowns. Then they 

shut down the machine and the maintenance workers do the maintenance work. They have 

one person take charge of this kind of shutdown. They have one shutdown in every two 

weeks for 4 hours, one shutdown every month for 12 hours, and twice a year for 2-3 days. 
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4.1.5 Unplanned Shutdown Processes 

Unplanned Shutdown Process in Braviken 

The process of unplanned shutdown in Braviken is (see Appendix I Pic 20): 

When something emergency happen, the production people informs the maintenance group 

leader and they discuss and decide how long time it’s going to take to work on it, and plan 

the stop together. They also pick up some other work orders which can be done during the 

emergency stop. Then they shut down the machine and maintenance workers do the work.  

 

Unplanned Shutdown Process in Hallsta 

The process of unplanned shutdown in Hallsta is (see Appendix I Pic 21): 

When something emergency happen, the production people call the maintenance engineer to 

tell the problem and also make a work order in MASH and indicate the work order as an 

alert. In the work order, the production people have to give good description of the problem, 

and state what they have done, and what are remaining. 

 

Unplanned Shutdown Process in Madrid 

The process of unplanned shutdown in Madrid is (see Appendix I Pic 22): 

When something emergency happen the production people call the on-call shift leader to tell 

the problem. Then the on-call shift leader calls the emergency maintenance worker and 

communicates the problem to him. Then they shut down the machine and the emergency 

maintenance worker can do the maintenance work. 

4.1.6 Equipment Handling 

Equipment Handling in Braviken 

When new equipment arrives, mill Braviken register it in their IFS system. All equipments in 

mill Braviken are registered and can be found in their IFS system.  Work orders and 

equipments are connected. The documentation and drawings are connected to the 

corresponding equipment as well. 

 

Equipment Handling in Hallsta 

When new equipment arrives, mill Hallsta does a critical analysis to decide if they should get 
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any spare parts to insure the ability of maintenance support for that equipment. They also 

decide the need of monitoring and preventive maintenance routines for that equipment. All 

information about the equipment is stored in their MASH system.  

 

Equipment Handling in Madrid 

When new equipment arrives at mill Madrid, they register the equipment in their Maximo 

system by inputting ID and description, and register the related spare parts. They also create 

the documentations for the equipment. In Maximo, a link to the documentation of the 

equipment is created.  

4.1.7 Money Management / Cost Track 

Money Management / Cost Track in Braviken 

The costs of maintenance work in mill Braviken are tracked by IFS. When they have done a 

work order, the costs will be registered in IFS system. They can follow up the costs of all 

work orders they have. 

 

Money Management / Cost Track in Hallsta 

In mill Hallsta, if the purchase of a spare part is made through work order, then it is 

connected to the equipment. In this case they can follow up the purchase and see how much 

time and money they spend on specific equipment. They can also follow how much a specific 

work order costs. If the purchase is not made through work order, then the costs will not be 

able to be tracked. 

 

Money Management / Cost Track in Madrid 

In mill Madrid, if they would like to know how much money they have spent on maintenance 

for an equipment, they can find it out in their Maximo System. The work orders related to 

equipment are listed. And in each work order, all related costs are registered. In mill Madrid, 

all the personnel in maintenance need to report their working time in work orders. Since 

every personnel have a price per hour, they can track the cost of labour hours in work orders. 

The costs of spare parts and the costs of services are registered in work orders too.  
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4.1.8 Project Handling 

Project Handling in Braviken 

Mill Braviken has a project department to take care of large project. And smaller projects are 

handled by maintenance engineers. All the projects are handled by IFS.  

 

Project Handling in Hallsta 

In mill Hallsta, big maintenance objects are projects, e.g. large renovation of equipment. 

Maintenance engineers commit to take part in a project, and then they participate in 

meetings, etc. In mill Hallsta, projects are handled in another system called Cenit. 

 

Project Handling in Madrid 

In mill Madrid, project was integrated with maintenance before, but now it is a separate 

department with 3, 4 person. Maximo is used for project management. But it is only used for 

cost tracking. They use it for purchase orders, and then follow up the cost of the purchase 

orders. 

4.1.9 Technical Documentation 

Technical Documentation Handling in Braviken 

Mill Braviken uses paper archive for technical documentations. 

 

Technical Documentation Handling in Hallsta 

In mill Hallsta, technical documentations can be search for in MASH. And they are also 

available in their project archive. 

 

Technical Documentation Handling in Madrid 

In mill Madrid, the technical documentations are accessible from links in Maximo. One is 

electronic document; another is the archive, which shows the position of the needed 

documentation. 

4.1.10  Business Process Documentation 

Business Process Documentation in Braviken 
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Mill Braviken’s business processes are documented in their management system. 

 

Business Process Documentation in Hallsta 

Mill Hallsta doesn’t have a formal way of documenting business processes. The process 

management system is interesting for them, but they don’t have it now. 

 

Business Process Documentation in Madrid 

The documentations of business processes in mill Madrid are available in the internet. But 

they are not integrated to Maximo system. 

4.1.11   External Suppliers 

External Suppliers Handling in Braviken 

In mill Braviken, they have service contracts with external service. They need external 

service several times a year. The process is handled by IFS. They create purchase orders to 

the external company, and then connect them to work order.  

 

External Suppliers Handling in Hallsta 

In mill Hallsta, if they have bigger jobs that we couldn’t handle by them, they ask for 

external services. Sometimes external service is provided as service contract.  

 

External Suppliers Handling in Madrid 

When mill Madrid receives a work order, the maintenance group leader evaluates whether 

they have enough people to do the work or not. If they don’t have, then the maintenance 

group leader decides whether the work order can wait until they have people available or not. 

If they can’t wait, the maintenance group leader puts a number (Each supplier has a specific 

number) in the work order, and the work order goes directly to the external suppliers. Mill 

Madrid modified the work order module and had this functionality that the suppliers can go 

into to some part of the system, and see what the work order is about, but the irrelevant part 

is hidden from them. Then the suppliers evaluate the work order and put the price of their 

service in the system. Usually mill Madrid asks quotations from 2 suppliers, and the 

maintenance group leader picks the better/cheaper one. In this way, they simplify the process 
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a lot, and save money for both them and the external service supplier. Mill Madrid is using 

service for almost 40% of their jobs. So this part is very important for them. They are doing 

this process every day. 

4.1.12   Rolls 

Rolls Handling in Braviken 

Mill Braviken has a separate group who work with rolls. They have roll work shop. The 

working process is the same. The difference is that they have one special group handling it. 

 

Rolls Handling in Hallsta 

Rolls are not handled specially in mill Hallsta. But they need more help from external 

companies to overhaul this type of equipment. 

 

Rolls Handling in Madrid 

In mill Madrid, they need to have very good history of the rolls. In the mill, they usually 

relate the equipment number to the position of the equipment, not to the equipment object. 

But for rolls, they relate the roll to both the position of the roll, and the object itself. In this 

way, they can follow the cost, how many operations have been made in the roll, and the 

position of it. 

 

4.1.13   Safety Plan 

Safety Plan Handling in Braviken 

There’re some standard safety plans that everyone knows in mill Braviken. When it comes to 

some special safety plans, the maintenance group manager is responsible for that. Sometimes 

they write the safety plans in work orders in IFS, and of course, they talk to the people as 

well. 

 

Safety Plan Handling in Hallsta 

Mill Hallsta has safety plans available on the Intranet. The safety plans can be designed by 

anyone who has the knowledge. And they are communicated to maintenance workers by their 
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supervisors or HR responsible person. 

 

Safety Plan Handling in Madrid 

In mill Madrid, when a maintenance group leader receives a work order, he designs what 

kinds of safety activities are needed. Then he can open a list of safety activities that are 

defined in Maximo system. He picks those ones that are needed. When the operator goes to 

do the job, he can see the safety instructions that he needs to fulfil. The safety plans are 

connected to work orders. The maintenance group leader always has to decide what safety 

activities need to be performed. For some activities, there’re some standard safety plans.  

4.2    Why did Mills Choose Their Current EAM Systems? 

One of the factors that influence the decision on whether to consolidate enterprise systems is 

why several systems exist in the organization. Here we are going to understand Holmen 

Paper’s situation regarding this. The following statements are based on the information we 

collected during interviews with mill Braviken’s system specialists, mill Hallsta and mill 

Madrid’s maintenance managers. 

 

In year 2007, when Braviken start with their PUMA project, both mill Madrid and Valjön had 

system Maximo installed, and mill Hallsta had the internal developed system MASH. Then 

mill Braviken chose to use PUMA system from IFS, and later mill Iggesund got the same 

system as Braviken from IFS. 

 

Why did mill Braviken choose IFS? 

 The first reason was the functionality. They thought IFS’ functionality was better than 

Maximo. 

 The second reason was that IFS was cheaper than Maximo. 

 Then, they felt that IFS knew the paper industry in Sweden better than Maximo did. IFS 

is a company situated near here in Linköping, while Maximo was an American company 

back then. 
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At the time of making choice, they had a chance to test the functionality of those systems. At 

that time Maximo was Web based, and IFS was Windows based. There’s an impression that 

Maximo was very slow and seemed not quite stable. Sometimes it worked, and sometime 

they got an error. If they look at the history today, they think they made the right choice. IFS 

also had some web based functionality; and it worked well only when it is not used too 

frequently. For the people who work with lots of information every day, they thought the 

Windows version was more stable.  

 

Why did mill Hallsta choose MASH? 

At the beginning, a standard system called Primas was running in both Hallsta and Braviken. 

Holmen Paper IT developed some extension internally. When there was a new release of the 

system from the external company, Holmen Paper IT added their self developed module to it 

and delivered it to both mill Hallsta and Braviken. Then there started a discussion that the 

mills want to have a system with modern user interface. Holmen Paper IT made some test to 

use Oracle forms as the tool to present information as user interface. Hallsta thought that was 

a good idea and wanted Holmen Paper IT to develop the system like that. But Braviken 

decided to have a new system, so they bought IFS instead. From the beginning, it was one 

system in both Braviken and Hallsta, but after these decisions they have two different 

systems. 

 

Why did mill Madrid choose Maximo? 

When mill Madrid started, they were using Maximo. They believe that Maximo is the most 

popular one in Spain. Another popular is SAP, but they don’t like it. They think it is a very 

close system and the process of implementation is very difficult. 

 

4.3    Mills’ View on Consolidation and Co-operation  

The last factor we are going to analyse in this thesis is the mills’ preferences on system 

consolidation. We will look at the mills’ relationships and co-operations in the maintenance 
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area, and also what do they think about consolidating the systems and processes within their 

maintenance area.  

 

The mills are very independent with each other. The maintenance managers in the whole 

Holmen Group have yearly meetings to discuss all kinds of maintenance problems. Apart 

from this, mill Braviken has cooperation with mill Hallsta and Iggesund on borrowing and 

sharing spare parts. Mill Hallsta has co-operations with other mills in Holmen regarding 

maintenance when it comes to what new equipment to install in new projects, to comparing 

different equipments in processes, and how well the suppliers can provide quality service. 

Mill Madrid doesn’t have so many co-operations with other mills besides the yearly meeting. 

Very randomly they have co-operations with mill Braviken and Hallsta. From the above 

information we could see that, mills in Sweden already have co-operations with each other to 

some extent.  

 

Mill Braviken’s View on Consolidation and Co-operation 

Mill Braviken thinks that there is a need to work toward standardizing the processes in 

maintenance with other mills. And they have already started working on it. They had 

meetings to look at the standard work flow in paper industry in Sweden and how other 

companies work. They think there are lots of common areas among the mills, and they have 

started to discuss how they shall corporate and measure our maintenance efficiency in the 

same way. 

 

Mill Hallsta’s View on Consolidation and Co-operation 

Mill Hallsta would like to have a system for experience sharing for different machines among 

the mills in Holmen. For example, they would like to have access to the documentations of 

machines in other mills. They would like to have a system that can keep track of spare parts 

in Hallsta and in other mills. If Hallsta and other mills use the same spare part, they would 

like the spare part to be stored in only one place. When they need the spare part, they can use 

the system to make requisition for it, and the spare part will be delivered to them. They think 

the mills within Holmen can have similar organizations, use common systems, have common 
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spare parts and help each other. 

 

Mill Madrid’s View on Consolidation and Co-operation 

Mill Madrid thinks it will be very helpful if the mills can share experience and knowledge 

with each other. The maintenance manager suggests that they should not only have meetings 

at the management level, they should have co-operations at different levels. The specialists 

should have connection and exchange information and knowledge. Maybe the specialists 

could have some common meetings to discuss things. They should have some internal base 

to input and share information. It will be interesting for the mill to see what kind of work 

order other mills have for equipment. Even if the language will not be the same, they still can 

understand something. They suggest that maybe the mills could have the same spare part 

number for the same spare part. And if every mill has the same system, then they can share 

the specialists and it will be cheaper. Regarding ERP system consolidation, they would like 

to consolidate their systems and standardize their processes as long as: they don’t lose the 

functionality that they have, and they don’t want to lose the data they have.  
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Chapter 5: Analysis 

In the previous chapter, we presented Holmen Paper’s three mills’ situation based on three 

consideration factors: business processes, the reason behind the existence of several 

instances, and organizations’ preferences towards consolidation. In this chapter, we will 

analyse these empirical findings based on our theoretical study results, and make the 

conclusion on whether Holmen Paper should consolidate their three maintenance system in 

their three paper mills or not.  

5.1 Business Processes Comparison  

The processes looks quite complicated from the EPC business process diagrams. If we look 

at these processes from an enterprise system’s perspective, we will notice that the system will 

allow us to easily make changes on to which role a task is assigned to. When analysing and 

comparing the maintenance processes of Holmen Paper, we will simplify the processes and 

only look at what tasks have been done.  

5.1.1 Work Order Process Comparison 

Work Order Workflow in Braviken 

 

Work Order Workflow in Hallsta 



32 
 

 

 

Work Order Workflow in Madrid 

 

 

In all three mills, when we look at the main processes: someone from production department 

creates a work order, and then he sends it to maintenance department. Someone from the 

maintenance department either approves the work order or cancels it. When the work order is 

proved, it is assigned to some maintenance worker. In mill Hallsta, this assigning work order 

process takes one more step, which means the work order need to be sent twice before it is 

assigned to a maintenance worker. When the work order is done, someone reports the 

completion of it. In mill Hallsta, the whole process either stops here. In the other two mills, 

someone needs to send the work order for checking, when the work order has been checked, 

mill Braviken saves the work order while mill Madrid reports the completion of this work 

order. We could see that, these processes in three mills are quite similar in terms of both tasks 

and the sequence. The other three things these mills need to do are purchase spare parts and 

external service when it’s needed, and prepare spare parts for the maintenance work. In all 

three mills, these activities happen after the work order is approved, and before the 

maintenance worker starts working on it. If we keep process standardization and 

improvement in mind, we could find these processes have big potential for that.  
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5.1.2 Spare Parts Purchase Processes Comparison 

Spare Parts Purchase Workflow in Braviken 

 

 

Spare Parts Purchase Workflow in Hallsta 

 

 

Spare Parts Purchase Workflow in Madrid 

 

 

Now we look at the workflows of Spare Parts Purchase in three mills. In all three mills they 

have the activities of create purchase order and send purchase order. In all three mills, before 

they send the purchase order, they have the option to connect the purchase order to a work 

order. In mill Braviken and Madrid, they can also connect the work order to something else. 

The workflow in Braviken stops at sending purchase order without any approves. While in 

mill Hallsta and Madrid, someone needs to approve the purchase order and then send it. 
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Purchase order approval is a necessary part for company’s business. Mill Braviken may 

already have this process in other department, for example, the financial department. If not, it 

will be a good idea for them to have this process implemented. 

5.1.3 Preventive Maintenance Processes Comparison 

Preventive Maintenance Workflow in Braviken 

 

 

Preventive Maintenance Workflow in Hallsta 

 

 

Preventive Maintenance Workflow in Madrid 

 

 

The processes of Preventive Maintenance Workflow in three mills are very similar. One 

obvious difference is that in mill Madrid they have an option to download list of work orders 

to PDA. And while mill Hallsta ends the workflow with doing the work, the other two mills 
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need to create fault report or work orders after the work is done.  

5.1.4 Planned Shutdown Processes Comparison 

Planned Shutdown Workflow in Braviken 

 

 

Planned Shutdown Workflow in Hallsta 

 

 

Planned Shutdown Workflow in Madrid 

 

 

Now let’s look at the planned shutdown workflows. All three mills first collect the work 

orders that need to work on, and then they decide which work orders to assign to shutdowns. 

While the followed activity for mill Braviken and Madrid are shutdown the machine, mill 

Hallsta may discuss the changes since last meeting before they shutdown the machine. The 

activities for planned shutdown are very similar in all three mills too; the differences are how 

they name the activities and how they describe them.  
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5.1.5 Unplanned Shutdown Processes Comparison 

The processes of unplanned shutdowns in three mills are basically similar. The differences 

are:  

 In mill Braviken, the maintenance workers pick up some other work orders to do during 

the unplanned shutdown. This is quite an efficient way of utilizing the shutdown time.  

 In mill Hallsta, the production workers have to create a work order at the same time 

while they call the maintenance work to tell the problem. 

 And in mill Madrid, the production people calls some maintenance person to tell the 

problem, and that maintenance person will delicate the problem to the maintenance 

worker who really works on it. 

5.1.6 Conclusion on Business Process Comparisons 

As we could see from the processes comparison and analysis, we could draw the conclusion 

that the maintenance processes in these three mills are quite similar. The main differences in 

these processes are the different roles of person who are responsible for the activities. If we 

look at this from enterprise system’s point of view, for the same system to accommodate this 

difference, what need to be done is to define the responsible role differently. The second 

difference in these processes is that the same activities are sometimes done in different 

orders. From our interviews with system specialists and vendors, we know that for one of the 

installed system IBM Maximo, the modifications of a workflow can be done through 

configurations by Holmen Paper’s IT staff. No additional fees or consulting services will be 

charged to this activity. Although making changes to a workflow in another Holmen Paper 

installed system IFS requires more efforts, IBM Maximo’s flexibility showed us the 

possibility to deal with the situation that different mills’ workflows are not exactly the same. 

From this we could see that it is technically possible to consolidate these three paper mills 

ERP system in the maintenance area to one system from one single vendor. The different 

paper mills can have different configurations to the system.  

 

Business process standardization not only brings benefits to organizations, but also should be 
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one of the reasons for ERP system consolidation. When the paper mills have similar business 

processes, it shows a greater possibility to business processes standardization. When the 

processes are already similar, fewer changes will need to be made to the current processes to 

achieve process standardization, and this also means less resistance from users.  

5.2    Why Several Instances Exist? 

Based on what we discussed in section 4.2, we could say that one of the reasons why several 

instances exist is that the mills are making decisions separately without a holistic view over 

Holmen Group. Each business unit considered mainly their own situation and didn't attempt 

to have consolidated systems. There were of course some technical reasons, for example, the 

Web based IBM Maximo were not stable at the time when mill Braviken chose their system. 

There were historical reasons, e.g. mill Hallsta chose to further develop their already in use, 

internally developed system MASH. And there are more simple reasons like in mill Madrid; 

they choose IBM Maximo simple because it is the most popular one in Spain. Though there 

are different reasons for the mills to choose their systems, based on the fact that the 

maintenance processes in three mills are similar, and the functionalities of the systems are 

similar as well, we believe that if the mills wish to and made an effort to have the same 

system, they could have the same system installed in their sites. 

5.3    Mills’ Views on Consolidation 

Although each of these three mills looks at the problem from different perspectives, they all 

are willing to have cooperation or consolidation among the mills. Mill Braviken would like 

to have cooperation with other mills to have standardized processes and standardized way of 

working. Mill Hallsta is more concerned about experience sharing and spare parts sharing 

among mills. Mill Madrid thinks the experience and knowledge sharing should not only be 

on the management level, specialists in different mills should have a way to communicate as 

well. They also mentioned spare parts sharing and specialists sharing among mills in Holmen 

Group. From the collected information, we could see the trend of more corporations and 

communications among these mills, and a desire to have more of these in different levels. 
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Some of the mills are even planning to standardize their maintenance workflows. This really 

matches the reason and provides the bases for maintenance ERP system consolidation. In 

addition, when the mills are willing to communicate and standardize, ERP consolidation 

program is more likely to get support from not only the managers, but also from the people 

who actually use the systems. With the support from maintenance managers and maintenance 

workers, a maintenance ERP consolidation program will have greater chance to success from 

both business and technical perspectives.  

5.4    The Value of Consolidation 

Holmen Group has a quite independent organizational structure. The business units were 

used to making decisions at a local level independently. The situation is changing nowadays 

when business units start to have more cooperation with each other. From the interviews with 

maintenance managers, we could see a clear desire of the business units to have more 

communication and cooperation among each other. The objectives of doing so are also 

clearly stated by our interviewees, which include process standardization, knowledge and 

experience sharing, and experts and spare parts sharing. Although the mills are independent 

among each other and even located in different countries, the business and product nature of 

these mills are actually quite similar. If we focus on the maintenance area, we could see the 

maintenance works in all three mills are similar; the maintenance departments have the same 

customer, which are the production departments in the mills. Some of the mills share the 

same spare part, which means they have the same suppliers as well. And as we discussed 

before, the business processes in maintenance are very similar among these mills. With the 

similarities of customers, suppliers and business processes, and a clear demand for close 

communication and cooperation, a consolidated enterprise system has the potential to 

facilitate process standardization, knowledge and experience sharing, as well as experts and 

spare parts sharing.  

5.5    Other factors to Concern  

When thinking of consolidation, we could see that mill Madrid started to use Maximo when 
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they started the mill, they think Maximo is the most popular one in Spain, their activities are 

tailored to the system, they are very satisfied with the system, and they have just upgraded to 

the new Web based version, which took them quite a lot of time and money. 

 

Mill Braviken, at the same time, is very satisfied with their IFS as well. They are still on an 

old version of the system, but they are planning to upgrade to the new version. They have 

already done a pre-project to check their customizations to see whether the customizations 

can be dropped or they are already available in the new version. Now they have managed to 

reduce their customizations from 300 to 20. There is another fact that the other mill Iggesund 

is using IFS, and (it seems that the saw mill in Braviken which is under construction is going 

to install IFS as well.) Mill Hallsta, though their system MASH is internally developed by 

Holmen Paper IT, they are also very satisfied with their system. They think that although they 

don’t have all the complicated functionalities a standard system can provide; they have what 

they need. Since all three mills are very satisfied with their current systems, it may give some 

challenges for the organization to consolidate.  
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Chapter 6 Conclusions 

Companies need to be sure there are business reasons and business value for consolidating 

their enterprise systems before they start a system consolidation program. In addition to 

cutting IT cost, the more important business value will be the standardization of business 

processes and achieving a consolidated platform for growth. Though consolidated enterprise 

systems may have many benefits, it may not be the best choice for every company. When 

facing a system consolidation program, companies should step back and consider whether a 

consolidated model is the best choice for them or not. 

 

Based on our theoretical research, we think companies should consider the following factors 

before conducting system consolidation program: 1. whether the business processes need to 

be supported by the systems are similar; 2. why several systems exist; and 3. whether the 

business units are willing to consolidate their systems or not. 

 

By conducting interviews with three paper mills’ maintenance managers, system specialists, 

and three system vendors, we found out that the business processes within maintenance area 

are similar among Holmen Paper’s these three mills. The mills chose their currently use 

system for historical and some functional reasons, but as the development of technology, 

some of the reasons are not applicable any more. According to our interviewees, all three 

mills are willing to have more communication and cooperation with each other. The 

similarity in business processes and the desire for communication and standardize 

maintenance processes give Holmen Paper a good base and reason to consolidation their 

maintenance ERP systems. Though the mills’ satisfaction to their current systems may bring 

the consolidation program challenges, we believe this will not be a reason to not consolidate.  

 

By consolidating different systems in different mills into one or fewer systems, the IT cost 

can be decreased. While the cost of operating, maintaining, and upgrading enterprise system 

is high, by reducing the number of systems, enterprise system consolidating can reduce the 
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IT cost. When different mills are using the same or fewer enterprise system instances, system 

support from IT department can be streamlined.  

 

Globalization is a reality for many enterprises. This requires standardized business processes 

whenever possible.[16] A major value adding factor in enterprise system consolidating is the 

standardization of business processes. Holmen Paper is suggested to standardize there 

business processes during their enterprise system consolidation program. Standardized 

business processes and common enterprise system enhances the communicate and cooperate 

between mills. When business processes and enterprise systems are standardized, the 

consolidated area can achieve higher agility in reacting to changes.  
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Chapter 7 Future Studies 

The next issue companies should concern is to which system they should consolidate to. In 

the example of Holmen Paper, all three mills already have their maintenance ERP systems in 

use. In this case, we could start with looking at their existing systems and see whether they 

can consolidate to one of them. Though the internally developed system MASH is said to be 

enough for mill Hallsta, it is unlikely to satisfy the needs of other mills which already have 

standard system installed. And it is also un-practical for those mills to un-install their 

standard system and switch to MASH system instead.  

 

There are two standard systems are in use within Holmen Paper, they are IFS and IBM 

Maximo. The functionalities of these two systems are similar. From the information we 

collected, IBM Maximo is easier to do upgrades and integrations, and it is more flexible. It 

has built-in applications to modify existing solutions and even to create new solutions. With 

their WorkFlow module, it is possible to create and modify process flows. With IFS, vendor’s 

help are usually needed to do modification, upgrades, and integrations. These activities can 

be costly as well. From our study, though IBM Maximo is more expensive, we think it is a 

better system to consolidate to. The flexibility in upgrades, integrations, and workflows are 

very important for a system that will be installed in multisite. On the other hand, if we look at 

the situation from the whole Holmen Group, IFS has already been installed in at least two of 

Holmen’s five mills, and it is planned to be installed in the new mill Holmen is building. Due 

to this practical reason, we think Holmen Group may need more studies to decide to which 

system they consolidate to. 

 

When considering the roadmap for the consolidation program, what we suggest is to conduct 

a vendor selection process to compare the advantages and disadvantages of different vendors, 

and take in consideration of Holmen Group’s current to decide on which system to 

consolidate to. After that, Holmen Paper could have a pilot implementation in one mill, and 

then have phased rollout in other mills. 
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Appendix I: Business Process EPC Diagrams 

Pic 1: Work Order Process in Braviken 
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Pic 2: Work Order Preparation Process in Braviken 

 

 

 

 

 

 

 

 

 

Pic 3: Pick Up Spare Parts Process in Braviken 
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Pic 4: Work Order Process in Hallsta 
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Pic 5: Work Order Preparation Process in Hallsta 

 

 

 

 

 

 

pic 6: Prepare Spare Parts Process in Hallsta 
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Pic 7: Order Spare Parts from Store Room Process in Hallsta  

 

 

 

Pic 8: Work Order Process in Madrid 
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Pic 9: Work Order Preparation Process in Madrid 

 

 

 

 

Pic 10: Pick Up Spare Parts Process in Madrid  
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Pic 11: Spare Parts Purchase Process in Braviken 

 

 

Pic 12: Spare Parts Purchase Process in Hallsta 

 

 

Pic 13: Spare Parts Purchase Process in Madrid 
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Pic 14: Preventive Maintenance Process in Braviken 

 

 

 

 

 

Pic 15: Preventive Maintenance Process in Hallsta 
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Pic 16: Preventive Maintenance Process in Madrid 

 

 

 

 

Pic 17: Planned Shutdown Process in Braviken 
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Pic18: Planned Shutdown Process in Hallsta 

 

 

 

 

Pic 19: Planned Shutdown Process in Madrid 
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Pic 20: Unplanned Shutdown Process in Braviken 

 

 

 

 

Pic 21: Unplanned Shutdown Process in Hallsta 

 

 

 

Pic 22: Unplanned Shutdown Process in Madrid 
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Appendix II: List of Interviewees 

Hallsta Mill Manager: Hannele Arvonen 

Hallsta Technical Manager: Daniel Peltonen 

Hallsta Maintenance Manager and System Specialist: Joakim Lirfeldt 

Braviken Mill Manager: Rikard Wallin 

Braviken Maintenance Manager: Jan Pettersson 

Braviken Planning Group Manager: Maria Brobäck 

Braviken System Administrator: Gösta Nilson 

Madrid Maintenance Manager: Javier Berges Redondo 

Madrid Software Developer: Jose Antonio Manzano Munoz 

Madrid Preventive Maintenance Engineer: Juan Adolfo Beltran Torres 

Mash System Architect: Claes-Göran Andersson 

IBM Maximo: Göran Frank, Peter Hargne, Kenneth Andersson 

IFS Consultant: Björn Pettersson 
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Appendix III: Interview Questions 

Interview Questions for Mill Manager in Madrid 
 

Personal Information 

1. What is your name? 

2. What is your email? 

3. What is your telephone number? 

4. What is your role within the company? 

 

Mill Madrid General Information 

1. Is Mill Madrid similar in nature to other mills?  

2. Is the product of Madrid similar to other mills? 

3. Does Madrid have similar product requirements to other mills? 

4. Does Madrid have product data sharing with other mills? 

5. Does Madrid have similar customer needs to other mills? 

6. Does Madrid have overlap in customers with other mills? 

7. Does Madrid have overlap in suppliers with other mills? 

8. Does Madrid have common business processes with other mills? 

9. Does Madrid have similar processes with other mills? 

10. Does Madrid have similar business model to other mills?  

11. Which of the following two better describes the business model of Holmen group and Holmen 

Paper? 

 Single primary core business with similar business processes 

 Diversified group with wide range of business processes 

12. Which of the following two better describes the corporate culture and policy definition in 

Holmen Group and Holmen Paper? 

 Centralized with strong corporate head office; policy dictated at corporate level and 

globally enforced 

 Decentralized with autonomous business units; policy decided at the business-unit level. 

13. In many companies, ERP software becomes an enabler of the new organizational model; what 

do you think of it when considering the situation of Mill Madrid? 

14. May I have the organization chat of the areas that are under your control? For example, the 

structure of the area, the number of people within it, overview of the area’s function. 

 

ERP System Consolidation within Maintenance 

15. If the mills within Holmen are going to consolidate their ERP systems within maintenance, what 

will be the business objectives this consolidation?  

16. Which of the following better describes the above mentioned business objectives? 

 Scenario 1: objective is to benefit purely from the wider portfolio of products or services 

without operational efficiencies. 

 Scenario 2: objective is to benefit by leveraging operational synergies and eliminating 
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redundancies. 

 Scenario 3: merge the units entirely to each other 

17. How much time and money the mill can bear for this consolidation? 

 

Maintenance Area 

18. Could you briefly describe the functions performed by the maintenance area? 

19. How the maintenance area fits within the overall structure of the mill and its activities? 

20. What areas/functions we should concentrate on for consolidation in maintenance? 

21. Are there any problems that require attention in maintenance? 
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Interview Questions for Maintenance Managers 
 

1. Could you please list the functions that are performed by the maintenance area in Mill Madrid? 

2. Could you please briefly describe these functions listed above? 

3. Could you please briefly describe the working process of these functions listed above? 

4. Which of the functions need support from ERP system? 

5. Which of the functions are supported by the current ERP system? 

6. How the maintenance area fits within the overall structure of the mill and its activities? 

7. May I have the organization chat of the areas that are under your control? For example, the 

structure of the area, the number of people within it, overview of the area’s function. 

8. Does Madrid have common business processes in maintenance with other mills? 

9. Does Madrid have similar processes in maintenance with other mills? 

10. In maintenance, would you like to have some process change? If yes, what can be the objectives 

of the process change? 

11. In maintenance, if you are going to standardize the processes with other mills, what will be your 

objectives? 

12. In maintenance, if you are going to standardize the processes with other mills, what are the 

areas/functions should be concentrated on? 

13. Are there any problems that require attention in maintenance? 

14. How the business processes are documented in Madrid? 
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Interview Questions for System Specialists 
 

1. Could you please list the functions that are supported by the current ERP system in 

maintenance?  

2. Could you please briefly describe the listed functions? 

3. In maintenance, are there functions that need support from ERP system but are not supported 

by the current one? 

4. Is the customization activity of the current ERP system high in Madrid? 

5. Is the mill happy with the current installed ERP system? 

6. Is the mill happy with the total operation costs of the current installed ERP system? 

7. What legacy systems does the mill need the system to integrate with?  

8. What is the organization’s size in Madrid?  

9. How many employees are going to use the system in Madrid? 

10. What processes are installed / configured in the current ERP system? 

11. Could you please describe the workflow of the ERP system in the Maintenance module? 

12. How the business processes are documented in Madrid? 

13. Does the mill have the tools, processes, project management, and package deployment 

experience? 

14. Does Holmen Group prefer a highly autonomous approach to run its various business units? 

15. Can Holmen Group achieve business value from standardized ERP business processes? 

16. What functionalities does the current ERP system have? 

17. What functionalities of the system does Holmen actually use? 

18. How many users are using the current ERP system? 

19. Does the current ERP have multi-language support? 

20. Can the current ERP cater regional requirements? (different countries) 

21. How easy is the current ERP to be integrated with other applications? 

22. Are you satisfied with the vendor’s software development and support? 

23. Have upgrades to the functionality and technology been useful to your organization?  

24. Do upgrades take a lot of resources, time, and money to implement?  

25. When you need to upgrade your system, how previous modifications were transferred to the 

newer version? 

26. How well has the vendor supported you?  

27. Do you feel comfortable working with this software vendor? Are they a cultural match with 

your company? 
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Interview Questions to Vendors 
 

Functionality 

1. Could you please list the functionalities of the system that are related to 

maintenance? 

 

2. Could you please briefly describe the listed functionalities? 

3. Does your ERP have multi-language support? 

4. Can your ERP cater regional requirements? (different countries) 

 

Business Model 

5. Can a non-programmer develop a new business process in the system? 

6. Can the system be customized by Holmen’s IT staff without the vendor to change 

the software’s source code? 

7. How does the system support the “extended enterprise” (customers & suppliers)? 

 

Cost & Licence 

8. How is the software licensed? 

9. What’s the cost of purchasing the software and licensing?  

10. How many ERP applications/instances we need to buy if all three mills want to 

use the same? 

11. What will be the cost for implementation services? 

12. What will be the cost for maintenance fees and upgrades? 

13. Will you provide full source code in the price of the software? 

14. Will you provide a risk-free trial period on the software during which we can 

return it for a full refund? 

15. What is the cost for the first and subsequent years’ maintenance with your 

software? 

16. Will you provide a guaranteed maximum cost for any work you do for our 

organization? 

17. What level of effort is required to install future upgrades of the software? 

 

Architecture, Development Approach & Flexibility 

18. How many ways of accessing the system are there? Is the user interface consistent 

throughout the application? 

19. When and how was the original code base developed? 

20. Is the software written in a commercially available development language which 

is still being enhanced and supported by the supplier? 

21. Are there any restrictions as to which database, hardware platform, network, or 

operating system environment the software can run on? 

22. How many vendors will contribute to the ERP package? 

23. Are inventory records directly tied to physical reality?  

24. How is the system’s ability to integrate with legacy systems? 

25. How easy is the current ERP to be integrated with other applications? 
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26. How open is the system’s architecture?  

 

Software Development and Support 

27. What kind of services your company can provide? 

28. Is there a clear long-term product strategy for the system? 

29. When a call is placed to your support organization, who is the first person we talk 

to and what is their background and experience with the software? 

30. How long does it take customer service representatives to respond to a question? 

31. What is the average amount of time that lapses between a report of a non-mission 

critical bug and the “fix” becoming available in the software? 

32. What kind of customer-support do you have? (Whether offer 24/7 customer 

support, international support, and a Web-based help desk) 

33. How does your organization compare to other organizations in your industry 

relative to revenue per employee? 

34. Is your company focused on research and development for future applications, or 

are they focused on past technology that will soon be out dated? 

35. If certain features are not in the package, but functionality specific to those 

features is offered, are you willing to put it in writing? 

 

Implementation 

36. What is the typical ratio you have historically seen amongst your customers of 

implementation cost to software cost? 

37. What is the typical implementation time frame for a company of our size? 

38. What is the estimated implementation time? How do you arrive at that number? 

39. What is the methodology you use to track project progress vs. plan from both a 

work completed and a financial standpoint? 

40. How modifications to the system were transferred during the upgrade? 

 

Industry Expertise 

41. How many customers are on the latest release of the software and when was the 

latest release? 

42. What is your customer retention rate? 

43. Is your company maintaining good sales momentum or are they simply 

supporting older customers? 

44. Is your company financially stable? Are they a takeover risk? 

45. What is the history of the software? Has it been acquired multiple times? 

46. What percentage of revenue does your company spend on research and 

development? 

47. What is your company’s record of introducing new products? Is it historically 

ahead of, or behind, the technology innovation curve? 
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Interview Questions about MASH 

 

1. What organizations are using MASH? 

2. What functionalities does the system have? 

3. Can a non-programmer develop a new business process in the system? 

4. How does the system support the “extended enterprise” (customers & suppliers)? 

5. How many employees/users are using the MASH system in Hallsta (Braviken, Madrid)? 

6. Does the MASH have multi-language support? 

7. Can the MASH cater regional requirements? (different countries) 

8. How easy is MASH to be integrated with other applications? 

9. How is MASH’s ability to integrate with legacy systems? 

10. How many ways of accessing the system are there? Is the user interface consistent throughout 

the application? 

11. When and how was the original code base developed? 

12. Is the software written in a commercially available development language which is still being 

enhanced and supported by the supplier? 

13. Are there any restrictions as to which database, hardware platform, network, or operating 

system environment the software can run on? 

14. Are inventory records directly tied to physical reality? 

15. How open is the system’s architecture? 

16. What is the implementation time frame for the mill (Hallsta) that is currently using MASH? 

17. What is the estimated implementation time if we are going to install MASH in other mills 

(Braviken, Madrid)? 

18. What level of effort is required to install upgrades of MASH? 

19. Is there a clear long-term product strategy for the system? 

20. What functionalities of MASH does Holmen actually use? 

21. How much customization is needed so that MASH can align with the business processes in 

Holmen? 

22. What is the organization’s size in Hallsta (Braviken, Madrid)?  

23. Are you satisfied with MASH’s development and support? 

24. Do upgrades take a lot of resources, time, and money to implement?  

25. How modifications to the MASH system were transferred during the upgrade? 


