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Management summa ry  
As there is a declining trend in the beer market, Heineken Nederland Supply (HNS) needs to increase 
the innovation rate. Many markets introduce new pack types, designs, label changes etc. This results 
in a growing number of changeovers on the packaging lines.  
 
Research proposal 
To minimize the impact of the increasing trend of changeovers, the flexibility of the lines must 
increase. Therefore the management of Heineken Zoeterwoude asked for an investigation of the 
flexibility on the lines. In order to execute a successful research we focused this investigation to the 
óOne way bottle linesô.  
 
In this report there is a distinction between the production and planning perspective. From the 
planning perspective the focus is on the reliability of the plan, and a reduction of the frequency of the 
changeovers. From the production perspective, the improvement of the quality and the decrease of the 
duration of the changeovers have been investigated.  
 
 ñThe objective of this research is to analyze the planned down time losses generated by 
changeovers and to look for opportunities to minimize these losses. In addition, this research has to 
come up with a clear improvement for the losses due to changeovers.ò  
 
The main question guiding this research is: 
 What improvements can be made in the execution and planning of the changeovers on the 
packaging lines to minimize their total duration and maximize their quality in order to reduce the total 
(planned) downtime?  
 
To answer the main research question above, this research comes up with a masterplan to improve 
the flexibility of the lines, clearly motivated by a structured analysis and research of the changeovers.  
 
Research method 
After an extended analysis of the current situation the factors that influence the changeovers are 
defined. Based on the stakeholders and literature these factors are prioritized. To enhance the 
relevant factors, a structured masterplan is developed based on the TPM philosophy and other 
literature.  
 
Conclusions 
Challenges 
1) Over the year 2013 the available production time is affected by the changeovers with 5%. Over a 

period of one year this means more than 3600 hours. One hour downtime costed (on average) 
250 euro. This means that the changeover costs are almost one million euro per year; 
 

2) The check of the planning parameters of the changeovers isnôt performed on a regular basis. 
Therefore there is haziness around the real impact of the changeovers; 
 

3) The execution of the changeovers isnôt checked on a regular basis. Therefore, the current 
performance of the execution of changeovers is unclear and improvements are difficult to realize. 
 

4) The data registration is not reliable at the moment. Therefore the real duration of the changeovers 
is hard to get; 
 

5) Over a period of six months (last part 2013 and beginning 2014) the label switch has the highest 
impact on the total changeover time. There are no clear standards, however, for the execution of a 
label switch; 
 

6) There are seven variables which give a measure for the quality of the changeover. At the moment 
they are not reliable enough to give a good measure of the performance;  

 
Improvements 
7) The different types of changeovers and switches are most clearly described by a serial number of 

six numbers where each of these numbers gives an indication about the location(s) of the switch 
or changeover; 

__ 
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8) Based on their relevance and current state the relevant factors founded in the literature are 

analyzed on their relevance for Heineken. These relevant can be improved by the following main 
interventions; Standards, training and clear responsibilities for every stakeholder. 
 

Recommendations 
 
Long term  
1) Develop a continual improvement by performing the 4 steps of the PDCA circle as follows 

Plan: Defining masterplan         (june 2014) 
a. Answer research questions 
b. Fill in masterplan Planned Downtime-Pillar (TPM) 
c. Ask all stakeholders  to be a part of the Pillar 
d. Explain and check the check the masterplan together with stakeholders 

Do: Give priorities to Masterplan and divide them over stakeholders   (june 2014) 
a. Priorities brewery and stakeholders 
b. Focus with the implementation  

Check: Meetings PD-Pillar         (september-december 2014) 
a. Communicate together about the developments. 
b. Clear problem and targets 

Act: Re-define priorities and set new deadlines for the masterplan    (december 2014) 
 
Short term  
2) Team-leader rayon 2: In order to get more reliable data an organized report for the SMED-

operator should be developed where the performance of the switches and changeovers can be 
discussed in the weekly meeting with special attention to data registration. 
  

3) Rayon-manager rayon 3: In order to reduce the impact of the switches standards should be 
developed for every workplace; 
 

4) Team-leader rayon 5: To restore the SMED-system in the right condition the organization over the 
line and the evaluation of the performance of the changeover must be define by the documents 
and training of the SMED system; 
 

5) Senior scheduler & Analyst tactical planning: In order to produce a reliable planning for production 
the planners has to use reliable planning parameters. Therefore planning has to develop a 
standard to check the difference between their planning and the realization of the planning on a 
regular basis; 
 

6) TPM-facilitator: To use the right standards and reintroduce the SMED system, the training material 
and documentation of SMED has to be updated and structured; 
 

7) Planned Downtime pillar leader: For further development and future World Class Performance, it 
is important to visit some other companies and breweries who are dealing with the same 
(increasing) trend of changeovers;  
 

8) Production specialist: As a part of the changeover the washing part is not optimal at the moment. 
The parameters of the washing procedure have to be redefined to save time. 
 

General  
9) Collaboration between planning and production is essential for the success of the Planned Down 

pillar. Therefore it is important to work, as Planned Down pillar, together with the Plan pillar.  
 

10) Changes on the information system of production (MES 2.0) are implemented very slowly because 
of a shortage of industrial engineers. This is an important cause of the rigid way of production 
department. 

  

__ 
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Abbreviation Description 

Colonne Line 

CS&C  Customer Service & Control  

CS&L Customer Service & Logistics 

DCS  Daily control system  

DFC Design For Changeover 

DFM Design For Maintenance 

DFQ Design For Quality 

DMADV Define Measure Analysis Improve Verify 

DMIAC Define Measure Analysis Improve Control 

FI  Focused Improvement  

FTE  Full Time Employee  

HNS Heineken Nederland Supply 

(K)PI  (Key) Performance Indicator  

OEE Overall Equipment Effectiveness 

OPI  Operational Performance Indicator 

OPI-NoNa Time of 'good product' output (based on maximum speed) as percentage of 
'effective working time'. 

OTIF  On Time in Full  

PDCA  Plan do check act  

Pillar The TPM methodology is divided in several pillars which consists out of a 
multidisciplinary team which has its own focus on improvements 

PM  Preventive Maintenance 

Rayon  A rayon is part of the packaging department at the Zoeterwoude brewery which 
contains one or more lines 

RCM Reliability Centred Maintenance 

Shift Employees of the brewery are working in shifts of 8 hours starting at 7 AM, 3 PM or 
11 PM. 

SMED Single Minute Exchange of Dies 

TPM Total Productive Maintenance 

TQC Total Quality Control 

TQM Total Quality Control 

ZW  Zoeterwoude  

__ 
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Preface 
This report is the indisputable evidence of my executed research at the Heineken brewery in 
Zoeterwoude in order to fulfil my master degree of Industrial Engineering and Management with the 
specialization track óProduction, Logistics and Managementô.  
 
First of all, I want to thank all the people at Heineken who supported me with their cooperation, 
providing me with useful information. It was nice to experience the general willingness to help and the 
enthousiasm about their craft. Special thanks to my two supervisors from Heineken, Inge Schrama 
and Arjen van Diepen who gave me the freedom and opportunity to investigate my own findings and 
develop a suitable assignment. Furthermore, I want to thank my supervisors of the University of 
Twente, Peter Schuur and Sipke Hoekstra. They provided me with useful feedback being flexible and 
critical at the same time. 
 
Of course I want to thank my family for their support during my whole study. Special thanks to Simone 
who trusted in me and give me the spirit to work hard.  
 
Last and most important of all, I want to thank God Who gave me the strength each day for what I had 
to do. ñI will lift up mine eyes unto the hills, from whence cometh my help.  My help cometh from the 
LORD, which made heaven and earth. ñ (Psalms 121 verse 1,2) 
 
Niek Schreuder 
June 2014 
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Chapter 1: Research proposal  
This chapter contains the research proposal for a master thesis of the master Industrial Engineering 
and Management at the University Twente. The main subject of this research is about changeovers at 
the Heineken Company in Zoeterwoude.  
 
The chapter starts with a short introduction of HEINEKEN (§1.1). In §1.2 the research topic is 
described with a short problem description and the main objective of the research. In §1.3 the main 
research question and the sub questions are revealed. 
 
Next, the scope for this 
research is defined in §1.4 
and §1.5 gives the 
deliverables of this thesis. 
The last section contain 
the outline for this 
research with the research 
design (§1.6). 
 
 
 

1.1 History and facts  Heineken  
Heineken is one of the leading companies in the brewery industry worldwide. They have an annual 
turnover of more than 18 billion euros and employ 76.191 people of which 4.053 FTEôs are working in 
the Netherlands. The rich history of Heineken dates back to 1864, the year when the company was 
founded. In 1928 Heineken started to become a truly international player, starting with export to Asia in 
1929 and to the United States in 1933. In the past 15 years numerous mergers and acquisition 
changed the brewery landscape significantly, resulting in an increase in market share for the 4 main 
global players from 22% in 2000 to 41% in 2012.The most recent major acquisition was in 2012, when 
Heineken acquired APB (Asian Pacific Breweries). Today, Heineken has 165 breweries worldwide, 
serving customers in no less than 178 countries.  
 
Besides Heineken, the worldôs leading brand in the International Premium Segment (IPS), the 
company offers an extensive range of products comprising approximately 250 brands (some examples 
in figure 1.2), including various beers, cider and other beverages. The export of Heineken beer almost 
a century ago created a solid foundation for becoming a strong international brand. In addition, 
Heineken has many global marketing campaigns that maintain its global and premium image and to 
outperform its competitors. This is why Heineken is by far the beer with the highest export volume 
throughout the world, accounting for 29.1 million HL. 
 
Brewery Zoeterwoude 
More than 10 million hectoliters of beer is 
brewed within the Netherlands to be 
transported over the globe. In total, this is 
about 7% of the HEINEKEN beer volume 
worldwide.  
 
The beer is brewed and packed in three 
breweries in Zoeterwoude, Den Bosch and 
Wijlre and then transported to the customer 
by different means of transport. The 
breweries produce the Heineken brands in 
all kinds of packing types and for all kinds of 
markets. Heineken Nederland Supply 
exports to more than 150 countries 
worldwide.  
 
  

FIGURE 1.1 CHAPTER 
OVERVIEW 

FIGURE 1.2 SOME OF THE BRANDS OF HEINEKEN 
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The brewery at Zoeterwoude is divided into five divisions: brewing, packaging, technical service, 
service business technology and Safety, Environment & Health. The organization of the brewery is 
displayed in figure 1.3. 
 

 

1.2 Research topic  
Because of the declining trend in the beer market HEINEKEN needs to increase the innovation rate. 
Many markets introduce new pack types, designs, label changes etc. This results in an increase in the 
number of changeovers on the packaging lines.  
 
 ñThe increase of changeovers has a negative impact on the production capacity.ò  
 
To minimize the impact of this increasing trend of 
changeovers a thorough research is needed. This 
can be done from two perspectives. In this report 
the distinction will be made between a production 
and planning perspective. Figure 1.4 visualizes 
the two different perspectives 
 
The planning perspective looks to the planning 
point of view and focuses on the reduction of the 
frequency of the changeovers. The production 
perspective looks from the production point of 
view and focuses on the improvement of the 
quality and the decrease of the duration of the 
changeovers. Both perspectives will be included 
in the research project.   
 
 ñThe objective of this research is to analyze the planned down time losses generated by 
changeovers and to look for opportunities to minimize these losses. In addition, this research has to 
come up with a clear improvement for the losses due to changeovers.ò  
 
Figure 1.5 gives a visual explanation of the trend in Heineken Zoeterwoude. The increasing complexity 
and number of New Product Innovations (NPIôs) require a higher level of flexibility which means more 
changeovers. 
 

  

Zoeterwoude 
brewery 

Brewing Packing 
Technical 
service 

Service business 
technology 

Safety, 
Environment & 

Health 

Secretary 

FIGURE 1.3 ORGANISATION CHART  
HEINEKEN ZOETERWOUDE 

FIGURE 1.4 RESEARCH TOPIC 

FIGURE 1.5 ¢w9b5 btLΩ{ I9Lb9Y9b ZOETERWOUDE 
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1.3 Research questions  
The main question guiding this research is: 
 
 What improvements can be made in the execution and planning of the changeovers on the 
packaging lines to minimize their total duration and maximize their quality in order to reduce the total 
(planned) downtime?  
 
There are several different stages to answer the main research question, visualized in figure 1.6. First 
of all the packaging lines are described shortly. Then the data is analyzed to get a clear view of the 
current down time. After the current situation is clear the factors that can judge the current situation 
are defined and used to judge the current situation and make a current performance. After that this 
research will give some the possible improvements. 
 

FIGURE 1.6 STAGES RESEARCH 

 

 
In order to answer the main research question 10 sub-questions will be answered.  
 
Current situation and analysis (Ch. 2): 

1. What is the contribution of the changeover time to the total downtime? 
 

Production 
2. How are the packaging lines organized? 
3. What are the different types of changeovers? 
4. What is the frequency and duration of the changeovers on the packaging lines? 
5. How is the quality of the changeovers on the packaging lines measured? 
 

Planning 
6. How is the current planning system organized? 

 
Relevant factors/variables (Ch. 3): 

7. Which factors affect the impact of the changeovers on the throughput of the packaging lines? 
8. Which factors affect the total planned changeover time?  
 
Literature study  
9. Which factors affect the impact of the changeovers based on the literature? 

 
Preferred situation (Ch. 4): 

10. Which improvements are most relevant and applicable for Heineken? 
11. Which interventions improve the factors in order to decrease the impact of the changeovers on 

the throughput of the packaging lines? 
12. Which steps have to be taken to achieve a world class level changeover performance  

 
 

  

Current 
situation & 

Analysis 

Relevant 
factors 

Preferred 
situation 

Conclusions 

Ch.2 Ch.3 Ch.4 Ch.5 
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1.4 Scope 
 
Changeover time 
Because of the declining trend in the beer market HEINEKEN needs to increase the innovation rate. 
Therefore, in many markets they are introducing new packaging types, designs, label changes etc. 
more often. This results in an increase in the number of changeovers on the packaging lines and a 
decreasing length of the runs.  
 
This research focuses on the impact of the changeovers on the planning and on the production lines.  
 
One way bottle lines 
To limit the size of this investigation this research will only focus on the óOne way bottle linesô in 
Zoeterwoude. A óOne way bottle lineô is a line that produces bottles for the export markets. They call it 
a óone way lineô because the empty bottles donôt come back. Since these export markets were always 
quite constant, the batch sizes on these lines were very long. The new development of new 
introductions and changes to these products are a big change for these lines. Figure 1.7 shows the 
seven one way bottle lines. 

Regional Management 
Heineken Nederland 

Supply 

Brewery 
Zoeterwoude

 

Brewery 
Wijlre (Brand)

Brewery 
Den Bosch 

Technical 
department

 

Quality 
Department

Packaging 
department

 

Safety, environm. 
and Health

 

Brewing 
Department

Secretary
 

Manager Rayon 
4

Manager Rayon 
5
 

Manager Rayon 
3

Quality Control
 

Manager Rayon 
2

TPM
 

Manager Rayon 
1
 

Secretary
 

CS&L 
(logistics)

Line 21
 

Line 22
 

Line 3
 

Line 7
 

Line 81
 

Line 82
 

Line 51
 

 

1.5 Deliverables  
The purpose of this research is to analyze the planned down time losses generated by changeovers 
and to look for opportunities for improvement. In addition, this research has to come up with a clear 
improvement for the losses due to changeovers.  
 
The deliverables will therefore include: 

1. Research on the planned downtime of production lines  
2. Analysis of the number of changeovers, the duration, the frequency, the complexity and 

the startup curve after the changeover to define the priority workplaces to start improving 
3. Proposal with solution directions and key findings to reduce the planned down time 
4. Implementation and developing of a masterplan óplanned downtimeô 

 

FIGURE 1.7 ORGANISATION CHART 
HEINEKEN ZOETERWOUDE 
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1.6 Outline report  
Figure 1.8 shows the outline of this research with the different chapters and questions which are 
answered in these chapters. Furthermore the method and used resources are mentioned in the right 
part of the figure. 

 

    

FIGURE 1.8 RESEARCH FRAMEWORK 












































































