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Abstract 

Driessen Aerospace Group designs, produces, and markets aircraft and train 
interiors and equipment. This thesis handles with the production allocation strategy of 
the Driessen Galley Systems Division. After the disposition of the Mexican plant, this 
strategy needed to be reviewed . Therefore the performances of the different facilities 
are compared and reasons for the differences are discussed. Based on the results of 
the analysis, a short and long-term production allocation strategy is designed, 
keeping in mind the changed market situation and forecasts . 
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Executive summary 

Introduction 

Company 

□DRIESSEN 

The Driessen Group designs, manufactures and provides global support for a broad 
line of products in the commercial aircraft interior industry. The company consists of 
four divisions; the galley inserts division, the galley systems division, the railway 
division and the special product division. This assignment is carried out at the galley 
systems division. 

At the beginning of 2002 the galley division was employing about 760 employees. 
Production facilities were located in Holland (Wieringerwerf), USA (Garden Grove 
and Vista) and Mexico (Mexicali) . The turnover of this division increased from $ 43 
million in 2000 to $ 46 million in 2001. However, the division faced a loss of $ 3.1 
million in 2001. 

Products and market 

The galley division provides a wide range of products that are engineered to client 
specific requirements. The product range includes galley structures, class dividers, 
doghouses, VCC'c (Video Control Centers) , closets, crew rests and spare parts. The 
galley division in general produces products for installation in airplanes of two aircraft 
manufacturers, Airbus and Boeing. The customers however are mainly airlines and 
leasing companies. Driessen does not deliver its products directly to its customers, 
but to Airbus and Boeing. 

The market for galleys is very dependent on the global economy. Since the world 
economy is declining since 2001 and this decline was accelerated by the tragic 
events of September 11 th

, the demand for galleys has slowed down. A pick up is 
expected in 2004. 

Current strategy 

This report handles with the redesign of the production allocation strategy of the 
Driessen galley systems division. This strategy aims at minimizing the oosts of the 
division. This is done by: 

■ Minimizing production costs: by producing low complexity products in 
production facilities in low labor cost countries. 

■ Minimizing distribution costs: by producing close to delivery address of the 
galleys. 

■ Minimizing engineering costs: by doing the detail engineering in low labor cost 
countries. 

For this reasons a factory in Mexicali, Mexico was opened. This was the low labor 
cost production site for low complex and long series Boeing products. The complex 
products could be produced in Garden Grove and Vista (California, USA). 

In Wieringerwerf the Airbus engineering and production was done. A new facility in 
Plzen, Czech Republic was the low labor cost option for low complexity Airbus 
products. 
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Assignment 

However, based on several considerations, in 2002, Driessen decided to close down 
the facility in Mexico. Because of this decision the production allocation strategy 
needs to be reviewed. This leads to the following definition of the assignment: 

Determine the optimal international production allocation strategy for the galley 
division thereby focusing at obtaining sustainable competitive advantage. 

In order to validate the production allocation strategy, the report will answer three 
research questions: 

1. Is the current international allocation strategy valid in the current situation? 
a. How can the performance of the different plants be compared? 
b. How do the performances of the different facilities relate to each other? 
c. What are the main causes of the differences in performance between the 

different facilities? 
2. What lessons can be learned from the Mexicali experience for the setup of new 

(satellite) facilities? 
3. How to cope with the remaining facilities? 

a. Does Driessen have to produce in three facilities? 
b. Is the facility in the Czech Republic an option for production in the future? 
c. Is engineering in all the plants necessary? 

Analysis 

Model 

In order to validate the current production allocation strategy a model is selected out 
of the academic literature to compare the different facilities on delivery reliability, 
quality, and costs . These three components are the attributes for client satisfaction -
availability, quality and costs - of the product that are translated into the 
characteristics of the production methods and the system. 

Because all measurements need to be comparable between the facilities all cost 
components are measured per direct hour worked. Also the direct hours worked are 
compared between the different facilities . Cost measurements also include 
measurements of productivity. 

Measurements 

Wieringerwerf scores better on delivery reliability than the other facilities. The 
American facilities score comparable to each other (Vista a little better than Garden 
Grove) and Mexicali scores worst. The delivery reliability of the Californian plants is 
influenced by the bad performance of the plant in Mexico. They also had internal 
problems and were influenced by changing customer requirements. 

On the quality measurements Wieringerwerf also scores best. Mexicali again scores 
worst; Garden Grove and Vista show comparable figures. The differences between 
the facilities can be declared by different requirements of Airbus and Boeing, different 
quality systems, and different numbers of quality inspectors. 

Looking at productivity, Vista shows the best results . Wieringerwerf is second , 
followed by Garden Grove and Mexicali. The costs in the Dutch plant, indirect as well 
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as direct, are high. This is partly caused by their over capacity. Direct production 
rates are comparable in the Californian facilities. Their engineering costs are much 
higher than they are in Holland and Mexico. Indirect and direct costs are lowest in 
Mexico, as expected . 

Something peculiar occurs when the efficiency is considered. From these 
measurements it occurs that Garden Grove is scoring better than Vista. 
Wieringerwerf is performing best and Mexicali is doing worst. This is in contradiction 
with the productivity measurements where Vista scores best. 

Declaring differences 

What declares the difference between efficiency and productivity measurements is 
the sales value. The sales value is influenced by many internal as well as external 
factors (for example learning curve effects and the bidding procedure). Because 
productivity is defined as sales value per direct hour worked this indicator doesn't 
give a good picture of the actual performance. The influences of the different factors 
are difficult to determine because there are no good working Management 
Information Systems. 

The efficiency measurements (direct hours worked) give a more honest picture of the 
performance although also this indicator is subject to comments (e.g . a bad working 
hour registration system) . 

Because the plant in Mexicali scores bad on productivity, efficiency, quality and 
delivery reliability, the causes of this bad performance are investigated more 
thoroughly. Reasons for the bad performance were: No good feasibility study was 
done before opening the plant, there was no right support of the other facilities due to 
internal competition and there were internal problems. A lack of knowledge and skills, 
and failure of the management to adjust to the local culture caused these internal 
problems. Management did not recognize these problems in time and therefore 
wasn't able to take corrective actions. 

Conclusions 

Based on the analysis, the reasons why the strategy did not work are the following: 
■ The strategy was not implemented fully yet when the market started declining. 
■ The reason why the strategy was not implemented is threefold: 

There was not enough flexibility in production capacity. That the market 
started declining so strongly was not taken into account. 
The processes and procedures (engineering and production) are not under 
control and important management information systems do not provide useful 
information. This makes it hard to open new facilities and therefore the 
international production allocation strategy could not work. 
The setup of the facility in Mexicali was not done right. If the company wants 
to open a new facility in the future, the following points need to be taken into 
account: A better investigation on the environment of the facility needs to be 
done, a change in company culture needs to take place, the local 
management needs to adapt better to the local culture, and sufficient support 
of expats are key for the success of a new facility. 

The basic assumptions that support the production allocation strategy are logical. If 
the conditions are in order, the strategy could work well. However, the current 
strategy implies that at least four production facilities have to be operating , two for 
every competence center. 
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Design 

In order to improve the strategy, the learning points from the analysis must be 
improved. These points are: 
■ the strategy needs to reduce production capacity because the total capacity is too 

big at this moment. This causes fixed costs per product that are too high. 
■ the production capacity has to be flexible because the aerospace market is very 

sensitive for economic changes. 
■ support the improvement of the engineering and production procedures, 

processes, and systems (Management Information Systems). 

Long term strategy 

The current strategy is based on the use of two competence centers with 
decentralized engineering. When sharing all the knowledge only one engineering 
facility would be necessary (in Wieringerwerf). The total number of facilities 
necessary for production can then be minimized. The Dutch plant can do the difficult 
Airbus as well as the complex Boeing work. The extra distribution costs can be 
compensated by less fxed costs because there is one facility less. Easier Airbus 
work can be done in a low labor cost country in Europe, easier Boeing work can be 
done in for instance Mexico. This will save fixed costs and reduces the overall 
production capacity. When choosing the right low labor cost facilities also the 
flexibility of the production capacity can be improved. In any case the fixed 
production capacity will be cheaper (low labor costs). Disadvantages are that large 
investments that are required and that it asks flexibility from the employees. 

Short term strategy 

Because there is no budget for large investments, a short-term strategy is developed 
to minimize costs of the division on the short term. This strategy is developed in line 
with the long-term view, but is focused on 'surviving' first. Airbus production must be 
transferred to Holland/Czech Republic and because that creates over capacity in the 
USA plants, Vista must be closed. This will create sustainable cost advantages 
(lower distribution costs and indirect costs), but will require investments in 
depreciating (equipment and materials) and real costs of close down. Corporate 
functions must support and coordinate this process. 

Conclusions and recommendations 

Based on this graduation project the following main conclusions can be given: 

■ Current strategy: The assumptions supporting the current strategy are logical 
if there is enough demand. However, in order to reduce production capacity 
and in order to reduce costs this strategy can be improved by concentrating 
knowledge in one competence center and by producing the complex products 
near that center. Simpler products must be made in low labor cost countries 
close to Airbus and Boeing. 

■ Setup new facilities: When applying production in low labor cost countries, the 
processes, procedures and systems must be organized well. A good 
environmental research must be done on the availability of conditions for 
production, the company culture must support the strategy, the management 
must adjust to the local culture, aid sufficient support from expats for the 
setup of the new plant must be available. 
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• Cope with current facilities: In order to reduce the costs necessary to let the 

division survive the current crisis, the facility in Vista has to be shut down. All 
Airbus work should be done in Europe (Wieringerwerf and Czech Republic) 
and all Boeing work should be done in Garden Grove. 

Recommendations are: 

• Performance indicators: Performance indicators have to be developed that make 
comparison between the different facilities possible. They have to be constructed 
in such a way that can been seen how the facility is performing and on the other 
hand stimulate general manager to focus on the results of the division instead of 
on the separate facilities. 

• Management Information System: It is essential that the MIS's are improved. At 
the moment it is difficult to see where problems (and associated with that) costs 
occur. Implementing a good system will make it possible to improve the 
processes and makes it easier to make people accountable for their results. 

• Procedures: People have to use the systems in the right way to make sure that 
the information that is recorder is right. Also the processes need to be executed 
in the right way. That is why general procedures have to be developed that can 
support the right use of systems and processes. 

• Further research: Further research has to be done in the following areas: 
Flexibility in work force in low labor cost countries 
Cost implications of the long term strategy 

• Standardization/innovation: More efficiency can be obtained when more 
standard/modular products are sold. This makes the optimization of the 
production process easier. Other competitive advantages can be obtained by 
looking at the possibilities of radical innovations in products. At this moment 
improvements in the products are only incremental. 

• Diversification: The aerospace market is very sensitive for economic changes. It 
is advisable to look for new products that can form a stable basis for the division. 

IX 



□DRIESSEN 
Table of contents 

In memoriam .. .......... .. ... ..... ....... .. ..... .. ..... ... .... .. ..... ... .. ... ...... ....... .. ......... ...... .. ... ....... ... 11 

Abstract. ... ... ....... .. ......... ... ......... .... ..... ....... .... .......... .... .. .......... .. .. .... .. .. ... .. ................ . 111 

Acknowledgements ..... .. .. .. ..... ...... ... ..... ..... .. ....... .. .. .... ....... ... ........... .. ...... ..... ..... .... .. .. IV 

Executive summary .... .... .... .... .... ........ ... ......... ... ...... ... .. ..... ... .. ..... ..... ... ..... .... ........... .. . V 

Table of contents .. .. ......... ............ ... ..... ................... ... ..... .... ..... .. ..... .... ...... ... ...... .... .... X 

Part one: Introduction ................................................................................................. 1 

1. Introduction ... .. .......... ... .. .... ...... ........ ....... ... ... ................ .. ... ....... .......... .... ... ... ..... . 2 

2. Company description ... ... .......... .. ... ... .. ...... ... .... ... .... .. .... .. .... ......... ... ... .... .... ..... .... 3 
2.1 History .. .. ... ...... .. .... ....... .. ..... ... .. .. ... ...... .... ........... .. ..... ... ...... ......... .. ... ... ... .... .. 3 
2.2 Organizational structure ........... ............. ... ... .... .. ........ ... ... ........ ... ..... ..... .... .. . 3 
2.3 Product range ..... ..... ... .... .. ... .... ..... ... ... .... ....... .... .. .. .... .... ..... ........ ... .. ...... .... .. 4 
2.4 Market ....... .... ... .. .... .. ..... ...... ........ ...... .. ... ... .... ... .... .... .. .. ...... ... .... ... .............. .. 5 
2.5 Primary process ....... ... ... ... ....... ... ... ... ... .... ........ .... .. ..... ........ .... ..... .... ....... ..... 5 
2.6 Facilities ........... .. .......... .. ........ ..... ............ ...... .. ..... .. .... ... ... ... ... ...... .. ... ... .. ... .. . 6 

3. Problem definition and assignment .... ................. .. ... ... ......... ... ....... ...... ... ... ........ 8 
3.1 Motif for the assignment. .. ........ ....... ... .. ... .... ... ..... ..... ... .. .. .. .. ... .... ......... .. .... .. 8 
3.2 Research structure ...... ... ..... ... ........... .... ... ..... .... ...... ......... ... .. .. .. ................ 10 
3.3 Assignment .. .... ...... .. ... .... .. .... .. ... ... .... ......... ......... .. ....... .. .. .. ..... .... .. ... ...... .... 12 
3.4 Research model ... .... .. ..... .... ... .. .......... ....... .. ...... ... ... .... ... .. ... .... .. ................ 12 
3.5 Project scope ...... .. ................ .. .......... ..... ... ........ ... ........... ... .... ....... .... .. ....... 13 

Part two: Analysis ...................................................................................................... 14 

4. Research plan and theoretical concepts .... .. ...... ... ... .. ..... ......... .. .............. .... .. .. 15 
4.1 Strategy .. ...... .. .......... .. .......... ....... ....... ........................ ...... ...... ........ ........... 15 
4.2 Hypothesis ......... ..... ... .... ... ..... .. ........... ... ... ......... ........ ........... ......... .. ...... ... . 16 
4.3 TQC-model ... ........ ... ... ... ... ...... ... ..... .. ... ... .... .. .. .... .... .... ... .... .. .... ... .. ... .... .. ... . 17 
4.4 Summary and conclusions ...... ... ............ .............. .. ... ....... ......... ....... .. .... .. . 22 

5. Measurements current situation .. ... ... ..... .... .. ... ........... .. ..... ... ... ........ .. ..... ..... .. ... 23 
5.1 Delivery reliability .. ...... ... ......... ...... .. .... ... .... ... ... ....... ..... ..... ........ ....... ..... .. .. . 23 
5.2 Quality .. ... ..... ...... ...... ... .. .... .... .. ... ... .... .. ...... .............. ... .... ... .... ... .. ...... .......... 24 
5.3 Costs ................ ..... .. ............... ............ ..... ... ......... ... .. ... ...... .................. ... .... 25 
5.4 Information reliability ... .. .................... .. .. .. .. ...... .... .... ... .... .. ....... ... ... ... .. .... ... 28 
5.5 Summary and conclusions ..... ..... ....... .. ..... .. .. ..... ...... ... ... .. ... ... ... ... .... ..... ... . 29 

6. Analysis current situation ..... .... .. .... ....... ... ... .. .. .......... .. .... .. .... .... ......... .. ... .......... 30 
6.1 Declaring the paradox ... ... ...... ... ....... ... ...... .... .... ..... .. .... .... ........... ........ ...... 30 
6.2 Mexicali problem analysis .. ... ...... .. ... .. ... ... ...... ... ... .... ... .. ...... ... .... .. ............ . 33 
6.3 Conclusions production allocation strategy ...... ... ... .... ... .. .. ... ....... ... ..... .... . 35 
6.4 Learning points .. .......... .. ....... .. ... ... ............ ... ... .... .. ...... ... .. .... ................... ... 36 
6.5 Summary and conclusions ..... .... .... ................... .. ....................... .. .... .. ... .... 37 

X 



'TU/e 
Part three: Design and conclusions ........................................................................ 38 

7. Reallocation .. .. ..... .. ... ... ... ... .... ... .... ... ............... .. ... .................. .. .................. .... .. . 39 
7.1 Redesign strategy .... ... ... ... ..... ... ....... ..... .. ..... ... .... ... .. ...... ... .... .... ... ... ... .... .... 39 
7 .2 Short term strategy ...... .. ... ....... .. ....... ............ ... ... ............... .. .... .. .... .. ... ... .... 43 
7 .3 Summary and conclusions .... ... .. ..... ......... ..... ....... ..... ..... .. .. .. ......... ... .. ..... .. 48 

8. Conclusions and recommendations .. ..... ..... .. ... ..... ... .. ... .... .. ... .. ...... .. .... ... ... ... .. . 50 
8.1 Conclusions ......... ................. ....... ........ ... ........ ..... ..... ..... ........ ... ...... .... ... .. .. 50 
8.2 Recommendations .... ... ...... ................. ...................... ... .... ...... ......... .... .... .. . 51 
8.3 Additional recommendations .... ..... .. ....... .... ... ...... ... ............. ..... .. ... ...... .. .... 52 

Epilogue .. ... .. ............. .. .... .... .... ..... .... .... .... .. .... .. ..... ..... ... ... ....... .... ....... ... ........ ..... .... .. 54 

References ....... ... ... .. .. ... .... ... .. ... ...... ........ .. ... .. .... .. ... .... ... .. .. .......... ..... .. .... ....... ... ..... .. 55 

List of abbreviations ............. ....... .. ..... ......... ....... .. .... .... .... ...... ..... ........... ... .... ... ..... .. . 56 

Appendices .... ....... ... ...... .. ... .... ..... ...... ... ..... ... ... .. ...... ... ..... .. .... ... .... .... .... ... ... ... .. .. ..... . 57 

XI 



TU/ e □DRIESSEN 
Part one: Introduction 
In this part the definition of the graduation research and he environment of the 
assignment will be described. 
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1. Introduction 

This report is written as a part of the graduation project of the Master of Science 
program at the Graduate School of Industrial Engineering and Management Science 
of the Eindhoven University of Technology. The project is carried out at the Driessen 
Galley Systems Division, part of the Driessen Aerospace Group. 

In this introduction, the distribution of the parts and chapters will be declared. This 
makes it clearer what is described in the different parts and chapters and what is the 
relationship between them. 

This report can be divided into three main parts: 

Part one: Introduction 

The first chapter handles with the general introduction of the project and the structure 
of the report. The second chapter deals with the description of the company, and is 
focused on the galley division. The problem description, definition of the assignment, 
and the approach of the project are discussed in chapter three. 

Part two: Analysis 

The second part starts with an explanation of the theoretical concepts that support 
the graduation project (chapter four). Chapter five makes a comparison of the galley 
factories based on the theoretic model described in chapter four. In chapter six finally 
an analysis of the results is given and conclusions are drawn. The aim is to validate 
the current production allocation strategy. 

Part three: Design and conclusions 

In chapter seven, the foundation for the new production allocation strategy is laid. 
The conclusions of chapter six will be coupled with different (external) factors. 
Chapter eight, the last chapter, summarizes the conclusions and gives 
recommendations. 

This structure of the report is depicted in figure 1.1. 

Figure 1. 1: Structure report 

In this report the names Driessen Galley Systems Division (DGSD) , Driessen and 
galley division will be used as synonyms unless indicated differently. 
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2. Company description 

In this chapter, the Driessen Aerospace Group and in particular the Driessen Galley 
Systems Division will be described. This includes a discussion about the history, the 
organization structure, the product range, the market, the most important primary 
processes and the different facilities. 

2.1 History 

Driessen was founded in 1938 in Limmen as a plumbing company, installing and 
repairing plumbing for catering kitchens. During the 1950s, contacts with the aviation 
industry were established when Driessen started working for KLM. After this first 
contact, more and more activities of the company were being focused on the aviation 
industry. Many other airlines became customers of Driessen. In the late 1990s, 
Driessen also started producing products for the railway industry. 

At the end of 2001 Driessen was employing almost 2100 people. The turnover of the 
company in that year was $ 157 million in 2001. Due to reorganizations in order to 
improve operations, in 2002 the number of employees has declined significantly. Also 
the expected turnover for 2002 will be lower due to the crisis in the aerospace 
industry. 

The galley division, where the assignment is carried out, had about 760 employees at 
the beginning of 2002. The turnover of this division increased from $ 43 million in 
2000 to $ 46 million in 2001. However, the division faced a loss of$ 3.1 million in the 
last year (see table 2.1 ). Recovery of the market is not expected before 2004. See 
also paragraph 2.4. 

Table 2.1: Income statement for 2000 and 2001 

2000 2001 
Total sales/gross revenue 43,049,981 46,420,295 
Total direct manufacturing expenses 34,828,154 43,826,565 
Total indirect expenses 5,675,831 5,505,379 
Total other exoenses 2,015,812 218,711 
Year profit/(loss) 530,183 (3,130,360) 

2.2 Organizational structure 

The Driessen Aerospace Group has a product oriented division structure. The group 
has its headquarter in Wieringerwerf, The Netherlands. The main divisions are the 
galley systems division, the galley insert division, the special products division and 
the railway division. All divisions are also headquartered in Wieringerwerf, except for 
the galley systems division, which is headquartered in Garden Grove, USA. Figure 
1.1 depicts the organization of the Driessen Aerospace group with its individual 
operating companies at the beginning of 2002. 

At the beginning of he graduation project, the galley division had four production 
facilities: Wieringerwerf, The Netherlands; Garden Grove, USA; Vista; USA; and 
Mexicali, Mexico. The organization structure of the galley division is designed based 
on the brand of aircraft in which the galley is going to be installed, Airbus or Boeing. 
The facility in the Netherlands serves as competence center for Airbus products. The 
facility in Vista works primarily for Boeing. Garden Grove and Mexico work for both. 
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This competence center is leaded from Garden Grove. A more detailed 
organizational chart of the galley division can be found in Appendix 1. 

Driessen 
Aerospace Group, 
Wieringerwerf, NL 

Figure 1.1: Organization structure of the Driessen Aerospace Group at the beginning of 2002 

2.3 Product range 

The Driessen Galley Systems Division produces a wide range of products that are 
engineered to client specific requirements. The mission of the division is to provide 
cost efficient solutions and services in order to react quickly to market demands. In 
the two competence centers, two main product families are defined based on the size 
of the airplane where the unit is going to be installed in: galleys for narrow body 
aircraft (single aisle) and galleys for wide body aircraft (twin aisle) . The main 
difference lies in the size and complexity of the units and the external structure of the 
galley. Narrow body galleys are usually smaller and less complex to build than wide 
body galleys. Although galleys are the main part of business of the galley division, 
also other products are being made. The product range is summed up in table 2.2. 
Products are produced for Airbus as well as for Boeing airplanes. In Appendix 2, the 
different galleys and their most important features are described. 

Table 2.2: Product range galley division 

Narrow body airplanes Wide body airplanes 
Galley structures Galley structures 
Class dividers Video control centers 
Headers Crew rests 
Dog houses E-Ebay equipment 
Closets Closets 
Spare parts Spare parts 

Usually, a customer buys a set of galleys flat are installed in one airplane. Such a 
combination of galleys is called a shipset. A customer can order more than one 
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shipset with exactly the same design. Several identical shipsets, which are ordered 
by one customer, are called a program. 

A first shipset in a new program is called a first article shipset and serves as a kind of 
prototype although it is finally sold to the customer. Such a shipset needs extra 
investments in time for engineering, testing, quality control and certification by the 
aviation authorities. Ideally, the other shipsets will be produced after the first article 
shipset is tested and certified. In that way all the bugs are out of the design and 
production can take place without design changes. 

2.4 Market 

The galley division, as mentioned earlier, in general produces products for installation 
in airplanes of two aircraft manufacturers, Airbus and Boeing. The majority of the 
customers of the galley division however, are airlines and leasing companies. This is 
the bigger part of the turnover of the division and is mainly due to the fact that 
Driessen decided to focus on this segment some years ago. Only a small proportion 
of sales is directly sold to the aircraft manufacturers. Driessen is not delivering its 
products directly to its customers, but is delivering to its customer's supplier. The 
customer's suppliers (Airbus and Boeing) are delivering the airplane with the installed 
galleys to the customer. 

Flight authorities - the FAA (Federal Aviation Administration) in the U.S.A. and the 
JAA (Joint Aviation Authorities) in Europe - regulate the market. 

The demand of operators and leasing companies for airplane is counter cyclical. 
Because Driessen has a big market share in this segment, the company is doing 
quite well with respect to market share although the market is declining. A pickup of 
the galley market is expected in 2004 (see Appendix 3) . 

The main difference between the players in the market is the different client focus 
that the companies have. The differences between products of the different players 
are not big. The market is very inefficient; because there is no standardization all 
products are made on customer order, which makes costs to be very high. 

2.5 Primary process 

The physical production process of Driessen roughly consists of two steps. First, 
parts are made in the machine shop. After that the galleys are assembled and 
shipped (see figure 2.2) . Products are designed on customer order; quotation and 
engineering processes precede the physical production process. This situation can 
be described as an engineer-to-order production situation; the design and production 
of products are executed on client order (Bertrand, 1997). An explanation of the 
characterization can be found in the Appendix 4. 

The programs that Driessen is t-endling with can be categorized in the degree of 
engineering complexity. Projects with a higher degree of complexity need more time 
because (additional) testing is necessary. Also more production problems can be 
expected because the drawings aren't updated yet (parts not fitting, parts not on Bill 
of Materials etc) . Appendix 5 gives an overview of the different complexity levels. 

A more sophisticated description of the primary process is presented in Appendix 6. 
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Figure 2.2: The primary process (Schreuder, 2000) 

2. 6 Facilities 

As mentioned earlier, the galley division has four facilities. Every facility has a 
specific product mix. Also the shop floor layout differs per facility. This is because 
each of the general managers has been able to organize the facility to their own 
perception. The most important characteristics are summarized in table 2.3. 

Table 2. 3: Most important characteristics of the facilities 

Mexicali Garden Grove Vista Wieringerwerf 
Shop floor Cell structure Cell structure Dedicated Production 
lay out lines teams 
Customers Airbus/Boeino Airbus/Boeino Boeino Airbus 
Products Narrow body Narrow body, Narrow body Narrow body, 

Wide body, VCC Crew rests 
Complexity 0-2 2-5 0-3 2-5 
levels 
Engineering No on site On site On site On site 

engineering 
Sales Corporate Corporate Corporate Customer 

The different shop floor layout types are explained in Appendix 7. Mexicali and 
Garden Groves shop floors organizations come close to cells. The product is 
standing in the cell and the operators of the different departments come to the 
product when they need to do their work. Vista's layout comes closest to a line 
organization. The product is moving through the different production departments, 
which are setup as a line. Every line only makes one product type. That is why they 
are called dedicated lines. Wieringerwerf has an intermediate organization. The 
product is moving through a line, but the people are not specialized in one operation 
and move with the product through the line. 

Mexicali and Garden Grove make galleys for installation in Airbus as well as Boeing 
aircraft. Vista only produces galleys for installation in Boeing aircraft and 
Wieringerwerf only works for Airbus aircraft. All facilities produce narrow body 
programs. Garden Grove also makes wide body products and VCC's. Wieringerwerf 
also produces crew rests. 

6 



TU/ e □DRIESSEN 
Mexicali is only producing repeat orders in the low complexity category. Vista is also 
making products in the relatively simpler complexity categories but also make new 
programs. Garden Grove and Wieringerwerf engineer and make the more difficult 
programs. 

While Mexicali only makes repeat programs, they don't have on site engineering. 
Their engineering department only does work for Garden Grove's and Vista's 
engineering departments. The other facilities produce new programs. That is why 
they have on site engineering. 

The American and Mexican facilities obtain their programs from a corporate sales 
department. They are charged with a corporate transfer prize. Wieringerwerf has its 
own sales office. This reports to corporate sales, but the facility is dealing with the 
sales price that has been agreed upon with the customer. 
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3. Problem definition and assignment 

Now that the company and its environment are known, in this chapter the motives for 
the assignment will be discussed. The research structure (the initial and final 
assignment in the context of the total graduation project), the assignment and 
research model will be discussed after that. Finally the scope of the project is 
defined. 

3. 1 Motif for the assignment 

After a successful experience of the galley insert division in Thailand, the corporate 
Driessen production allocation strategy is to have at least one 'low labor cost' option 
for all product groups next to the existing ilcility with the aim of getting sustainable 
competitive advantage. The more complex products, which require more skilled 
labor, are to be produced in the 'high labor cost' countries and the simple products 
and larger batch repeat products are meant to be p-oduced in the 'low labor cost' 
countries. This is also planned to be the strategy for the galley division. 

Engineering for this division is supposed to be decomposed in design engineering 
and detail engineering. The design engineering should be located i1 the high labor 
costs countries where the required knowledge is available. The detail engineering 
work could be done in low labor cost countries because fewer skills are required for 
this work. In low labor cost countries engineers are available who can perform these 
task well against lower wages. 

In line with this strategy, in 1999 the Driessen galley division started a factory in 
Mexicali, Mexico. The decision to open a factory in Mexicali was made for obvious 
reasons: the labor costs are relatively low, the location is quite near the other 
Californian plants and Mexicali has an excellent resource of quality technical people 1. 

The estimated volume available for production in Mexicali was about $ 15 million per 
year 2

. The detail engineering could also take place in Mexicali. A new plant in the 
Czech Republic was supposed to be the European equivalent of the Mexicali plant. 

In this scenario Mexicali would be doing the same kind of work that Vista was doing 
(simpler products and long series). Because it was to be expected that Mexicali could 
produce more competitive than Vista, it would be reasonable that the production of 
Vista could have been taken over in 5 years (Schreuder, 2000). 

However, even before the terrorism events of September 11, the largest world 
economic slowdown in a decade was negatively impacting air travel. In 2001, world 
airline traffic fell by 4%, and the first half of 2002 remained at negative levels3

• The 
airlines responded to the decline by delaying or (partially) canceling their 
investments. This affects the galley division and resulted in a significant loss in 2001 
and a projected significant loss in 2002. 

Because of the declining demand, Driessen was faced with major over-capacity. The 
company had a capacity for producing for about $ 60 million annually, while projected 
sales for Driessen products is only$ 35 million in 2003. For this reason, capacity had 
to be reduced dramatically: a facility had to be closed down. 

1 Source: Inside Out, Driessen Corporate magazine, no. 2 
2 Source: Aberson, H.; Boloori, B.; Gurevich, A.; Polak, M.; Sprangers, H. ; Business 
Plan; Garden Grove, August 2000 
3 Source: Current Market Outlook; Boeing Commercial Airplanes; July 2002 

8 



TU/e_ □DRIESSEN 
Besides the over-capacity argument, there was another reason for closing down a 
factory. In order to reduce costs, the company is reorganizing its operations; the 
processes need to be optimized. This transition is demanding coordination efforts. 
Improving operations is easier with fewer facilities because the time managers have, 
can be focused on fewer facilities. 

For the reasons mentioned before, in June 2002 the board of the Driessen galley 
division decided to close down the Mexicali plant. The decision to close down 
Mexicali and not one of the other plants was based on several considerations. 

■ Garden Grove (GG): 
■ Product mix: The factory in Garden Grove is making a big percentage of the 

Airbus products, especially the ones with a high engineering complexity level. 
This production cannot be transferred to the other acilities because the 
Wieringerwerf plant (the other Airbus factory) doesn't have enough capacity 
to take over the production of the other Airbus galleys. They also lack the 
knowledge to produce the wide body programs. 

■ Industry: Besides the product mix argument, the concentration of knowledge 
plays an important role. The aerospace industry, and therefore the 
knowledge, is concentrated in the Los Angeles region. Personnel with 
knowledge and skills are available over there, which makes the workforce 
more flexible: it is easy to hire new experienced people although they are 
more expensive than in Mexicali. 

■ Vista (VS): 
■ Performance: Boeing, Driessens biggest client, is very satisfied with the 

performance of the Vista plant. 
■ Organization: processes are organized quite well in Vista and employees 

have much experience. 

■ Wieringerwerf (WW): 
■ Knowledge: all the knowledge of Airbus is generated in WW. Closing down 

the Dutch facility would have meant a big loss of knowledge. 

■ Mexicali (MX): 
Factors that have influenced the decision to close down Mexicali are: 
■ 

■ 

■ 

Organization: the processes weren't under control and experience and 
well-trained people were not hired (focus on low wages too big) . This 
caused considerable quality problems and delivery reliability problems. 
Productivity: costs of production were high although the last results were 
better. 
Engineering costs: engineers are quite expensive in Mexicali compared to 
Dutch engineers. 

Many, mainly internal operational problems occurred in the Mexican facility (also see 
paragraph 6.2) but these were not the main reasons for closing down the facility in 
Mexicali. There were several reasons why the other facilities couldn't be shut down 
and so the only possibility left to do was to shut down the Mexicali facility. If the 
internal problems in Mexicali would have been signalized earlier, decisions might 
have been made that would have made the plant more productive and profitable. 
This would have been a reason in favor of Mexicali staying open. 
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Because the Mexicali plant is disposed off, the current production allocation strategy 
is not longer applicable and the long-term view needs to be reviewed. The main issue 
that needs to be taken into account is that the division is still making a loss. Because 
sales prices are under pressure, the most logical way to make a profit is to use a cost 
minimization strategy. This can be done for instance by optimizing/automating the 
production process and by product development. But this research will focus on 
another possible way to obtain cost advantages: international production allocation. 
This can be defined as 'the determination of the location for a production system of 
international tradable products when one can select more than one country for the 
production' (Van de Ven, 1995). 

The aim of the project is to design a competitive strategy; that is the search for a 
favorable position in an industry, the fundamental arena in which competitors occur. 
A competitive strategy aims to establish a profitable and sustainable position against 
the forces that determine industry competition (Porter, 1985). 

3. 2 Research structure 

The motif for the assignment as described in the previous paragraph is not the 
starting point of the graduation project. The project started in Mexicali but was 
interrupted by the closure of that plant (phase 1 of the project). The relationship 
between the first part of the project and the eventual assignment (phase 2) will be 
described in this paragraph. 

Phase one 

The graduation project started as a logistic oriented assignment in the Mexicali plant. 
The research was supposed to lead to recommendations to improve productivity at 
factory level where the technical and the human dimensions were the variables to be 
looked at. The original assignment was formulated as: 

"Design solutions for the Mexicali plant in order to help productivity improve to the 
desired degree and lower costs of goods sold by looking at the primary (logistic) flow 
through the plant. " 

In the first months of the assignment, a problem analysis was made of the situation. 
Also measurements were done on productivity in Mexicali. The initial research model 
is depicted in figure 3.1. The first results of this phase of the research showed that 
internally many things could be improved but also that a lot of the operational 
problems could not be seen in isolation from the problems of the division as a whole. 

However, after some three months of research, Driessen made the decision to close 
down the Mexicali facility (see previous paragraphs). This made that tie project in 
Mexicali could not be finished according to the initial plan. 

But the results from the first phase of the research are still relevant for Driessen. In 
order to evaluate the production allocation strategy - as described in paragraph 3.1 -
the link between the problems in Mexicali and the other facilities needs to be 
investigated. 
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Figure 3. 1: Initial research model: phase 1 graduation project (Verschuren and Doorewaard, 
1995) 

Phase two 

In phase two - the final assignment with which this report handles primarily - the 
Mexicali performance and problems will be investigated in the context of the division. 
This will be done by comparing the performance of the different facilities (was 
Mexicali really performing that badly?). This comparison will be based on the basic 
assumptions underlying the production allocation strategy. The possible differences 
in performance between the different facilities will be analyzed and must lead to the 
causes of the failure of the strategy. 

This process will result in an advice about what strategy should be used (strategical 
implications, what?) and what measures should be taken to be able to implement that 
strategy successfully (tactical implications, how?). 

This relationship between the two phases and the eventual advice is made visible in 
figure 3.2. 

Strategic/tactical implications 

Phase 2: Comparison 
(division level) 

Phase 1: Mexicali research 
(factory level} 

Figure 3.2: Research structure 
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3.3 Assignment 

The project as described in paragraph 3.2 results in the following definition of the 
assignment: 

Determine the optimal international production allocation strategy for the galley 
division thereby focusing at obtaining sustainable competitive advantage. 

The assignment can be decomposed into the following sub assignments (in line with 
the research structure in figure 3.2): 
1) Retrieve the causes of the close down of the Mexicali plant and from this 

information derive lessons for future set up of (satellite) facilities. 
2) Determine criteria for measuring and comparing the performance of the different 

plants. 
3) Measure the performances of the different factories based on the chosen criteria. 
4) Analyze the results of the measurements and investigate the main differences in 

measurements. 
5) Draw conclusions about the current production allocation strategy. 
6) Design a new strategy, and give any possible remarks on the way to implement 

the strategy successfully. 

The research can be divided into a few research questions and sub questions that 
need to be answered in order to solve the (sub) assignment: 

1. Is the current international allocation strategy valid in the current situation? 
a. How can the performance of the different plants be compared? 
b. How do the performances of the different facilities relate to each other? 
c. What are the main causes of the differences in performance between the 

different facilities? 
2. What lessons can be learned from the Mexicali experience for the setup of new 

(satellite) facilities? 
3. How to cope with the remaining facilities? 

a. Does Driessen have to produce in three facilities? 
b. Is the facility in the Czech Republic an option for production in the future? 
c. Is engineering in all the plants necessary? 

3.4 Research model 

In order to answer the research question, a research model is developed which 
translates the questions in a practical approach. 

To review the production allocation strategy, the different facilities need to be 
compared and the differences need to be analyzed. To be able to do this, 
performance indicators need to be developed that can serve as comparison criteria 
based on the assumptions supporting the current production allocation strategy. In 
the first phase of the graduation project these performance indicators were already 
defined for the Mexican plant but they needed to be adapted in order to make them 
useful for the comparison of all the facilities. This was done based on the literature 
review and interviews, and on the experiences in Mexicali. 

Although actually a part of the analysis, interviews were also held in Mexicali early in 
the project, before the comparison was completed . This was because the factory in 
Mexicali was supposed to be closed before the actual analysis of the data was 
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planned. Because the interviews could provide very useful information, managers 
from that plant were interviewed beforehand. 

Based on the performance indicators, measurements were done in all the facilities of 
the galley division. The outcomes were analyzed and the results were discussed with 
several people within Driessen. The outcomes of this part of the project -
conclusions about the current strategy and criteria for the implementation of a new 
strategy - were combined with the ecpected market developments. This results in 
conclusions about the production allocation strategy and about how to come to this 
strategy. 

The previous description of the project can be summarized in a research model 
(figure 2.2). 

Literature 

Interviews 

MX 
participative 
observations 

Market 
development 

Analysis 

Interviews 

Figure 2. 2: Research model (Verschuren and Doorewaard, 1995) 

3.5 Project scope 

Because of the limited time span of the graduation project, restrictions need to be 
determined. 

■ The research is concerning the galley division and its products but excludes the 
production and sales of spare parts. 

■ The 'paperwork' for a galley (technical publications etc.) and its quality will not be 
taken into account. 

■ The research will be focused on the process of manufacturing a galley, from 
sales, through engineering to production. 

■ The facility in Plzen, Czech Republic is not taken into account in the comparison 
while it was not working for the galley division at the moment of research. 
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Part two: Analysis 
In the first part of the report the project and its surroundings are defined. In the 
second part of the report the analysis is described. 
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4. Research plan and theoretical concepts 

This chapter handles with the main theoretical concepts that support the 
measurements and analysis in chapter five and six. The starting point for the 
research is the current production allocation strategy that will be discussed in 
paragraph 4.1. After that a hypothesis is developed to validate the strategy based on 
the assumptions supporting the strategy. Its main aim is to give answer to research 
question 1 a.: How can the performance of the different plants be compared? This 
handles both with theory as with making it compatible to the Driessen situation. 

4. 1 Strategy 

As described in the previous chapter, the Driessen Aerospace production allocation 
strategy is to have at least one 'low labor costs' option for all product groups next to 
the existing facility (the sercalled high labor costs options). Low labor cost countries 
are countries, which have a lower labor cost rate than the sercalled center countries. 
The center countries are the U.S.A. , the E.U. countries and Japan (see Appendix 8) . 
In the low labor cost countries, the simple and repeat products can be produced. The 
facilities in the high labor cost countries serve as competence center. 

In a competence center all the knowledge about a specific market and about specific 
products is bundled (engineering, marketing/sales, process knowledge). High-level 
design engineering is performed in the competence centers (concentration of 
knowledge) ; the detail engineering in the low labor cost countries. Also part of the 
production takes place from the competence centers, but only the complex products 
and the programs that need extensive testing. 

The Driessen Galley Insert Division has been very successful applying this strategy. 
They have obtained considerable competitive cost advantage by producing the 
inserts (mainly trolleys) in Thailand and in Holland. The galley division has adopted 
the same strategy. 

For this strategy for each of the competence centers - the Boeing competence center 
and the Airbus competence center - a low labor costs option has to be available 
where the less complex products and long series can be produced. The Boeing 
competence center has two facilities in the US; Garden Gove and Vista; the low 
labor costs option is Mexicali. A new facility in the Czech Republic - that already 
produces for the other Driessen divisions - can serve as the low labor costs option for 
the Airbus competence center, which has its main facility in Wieringerwerf, The 
Netherlands ( see figure 4 .1). 

However, the product characteristics of trolleys are quite different from the 
characteristics of the products of the galley division. Trolleys have more mass 
production characteristics than galleys have. Working tasks are much more short 
cyclical and engineering is relatively simple. Galleys are produced in short series and 
engineering is more complex. After the close down of the Mexicali factory the 
question arises whether with the engineer-terorder characteristics of the galley 
division and the current market situation the low labor strategy is applicable. 
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Figure 4. 1: Schematic reproduction of the production allocation strategy 

4.2 Hypothesis 

In order to validate the strategy for the more complex galleys, it is necessary to 
investigate the basic assumptions underlying the strategy. They are described in the 
production allocation cost model of Van de Ven (see figure 4.2) 

Mini: 

Material costs Production costs Distribution costs 

Transportation costs Transportation costs 

Figure 4.2: Production allocation cost model (Van re Ven, 1996) 

The production allocation strategy is based on the aim that the total costs of the 
division need to be minimized. Transportation costs and material costs are important 
cost factors but are assumed to be comparable in the different countries and facilities 
and therefore are not taken into account. The cost factors that are considered and 
the assumptions to obtain minimum total costs are: 

■ Minimizing distribution costs: In order to minimize costs of distribution, production 
should take place relatively close to the Boeing and Airbus production sites. 
Boeing galley should be produced in the Californian and Mexican facilities, Airbus 
products in Europe (local-for-local). 

■ Minimizing production costs: In low labor cost countries competitive cost 
advantage can be obtained if efficiency is high enough, if the indirect costs 
(overhead) are not too high, and quality and delivery reliability are acceptable, all 
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compared with center countries. The most complex products need to be 
produced near the design a,gineering departments while this requires intensive 
communication between engineering and production. 

■ Minimizing engineering costs: Knowledge needs to be shared (product and 
market knowledge) within Driessen to be able to translate the client wishes well 
into products (design engineering). This will improve the client satisfaction and 
decrease costs because of higher efficiency of engineering. For good 
communication with Boeing and Airbus, engineering needs to be close to the 
assembly facilities of these companies. Detail engineering must be done where 
the costs are lowest. 

To review the production allocation strategy these points can be summarized as: If 
the quality and delivery reliability can be regarded as fixed condition (conditio sine 
qua non) for production, production and engineering need to take place there where 
the costs for the products are lowest. This results in the lowest costs for the total 
division. To validate the current allocation strategy, the following hypothesis has to be 
tested: 

Produce and engineer those products there where costs are lowest under condition 
that quality and delivery reliability is equal in all facilities for the products of the galley 
division. 

4.3 TQC-model 

In order to test the hypothesis, the factories need to be compared on delivery 
reliability (in time, T), quality (Q) and costs (C). These three components are the 
attributes for client satisfaction - availability, quality and costs - of the product that are 
translated into the characteristics of the production methods and the system (see 
figure). In this way, the quality of the product is fixed into the quality of the processes 
(Van Mal, 1996). 

Quality Qualitv 

Processes-◄--

(In) Time Costs Availability Costs 

Figure 4.3: TQC model: Translation of client satisfaction into areas of improvement in the 
production-system 

All aspects need to be reviewed at the same time to get a clear view and to make 
sure that sub-optimization is avoided. Apart from that, the different components need 
to be translated into quantities that are measurable in all factories so that the 
information obtained can be compared. 

4.3.1 Delivery reliability 

Delivery reliability is extremely important in the aerospace industry. When Airbus or 
Boeing are assembling an airplane, the late delivery of a product at a supplier can 
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cause a delay in the assembly time of the airplane. The costs of a delay are very high 
and that is why late deliveries are not accepted in the business. 

Delivery reliability for Driessen can be determined by looking at the contractual dock 
date and the actual dock date. The dock date is the date when the galley has to be at 
the assembly site of Airbus or Boeing. This date also includes the time for 
distribution, although Driessen is not doing that itself. The dock date however is 
taken as the basis for assessment while Driessen is responsible for delivering on a 
dock date and thus also is responsible for the shipping time. 

4.3.2 Quality 

There are several definitions for quality. Czarnecki (1999) gives the definitions of the 
three quality-gurus Crosby, Juran and Deming (table 4.1 ). From the different 
definitions of quality, two measurements can be derived. 

Table 4.1: Quality definitions 

Definition 
Crosby Conformance to requirements 
Juran Fitness to use 
Deming A predictable degree of uniformity and dependability at low costs 

suited to the market. 

The first one is measuring the customer perception (customer satisfaction) of the 
product. Driessen doesn't measure this directly. An indicator for the degree of 
customer satisfaction could be the average number of field representative hours used 
per unit per facility. Field representatives are Driessen employees stationed at Airbus 
or Boeing sites that do rework and reparations on galleys. The assumption is then 
that the fewer hours a field representative has to spend on a galley, the more 
satisfied a customer is with the product. There are many factors affecting the number 
of hours spend by a field rep, like damaging at installation, which are out of the 
influence of Driessen. For this reason, this indicator is very unreliable and will not be 
used. While there are no other measurements for this aspect, this will not be used 
and the focus will be on the second point. 

The second aspect to be measured is the process quality. The aim of reviewing the 
quality of the process is to see if the product is meeting the predefined specifications. 
This is very important because of the standards that the aerospace authorities imply 
on the products. 

The process quality can hypothetically be measured in two ways. The number of 
rework hours spend on a galley is the first one. This information is not reliable, 
because the employees do not use the hour administration system in the right way. 
They assign the hours to the project, but don't assign the hours to the right 
operations. 

The other measurement is the average number of squawks per unit at final 
inspection. The Quality Control department controls every unit before it is shipped, 
this is called final inspection. In this inspection, the inspector looks for unconformity 
to specifications. Every found unconformity is called a squawk. The average number 
of squawks says something about the quality of the process. 
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Also this measurement is not unbiased. The number of inspectors per facility 
influences the intensity of control. Also what is conformity to requirements can be 
issue for discussion between different inspectors. Nevertheless, this indicator for 
quality is most reliable and therefore will be used in the research . 

4.3.3 Costs 

The cost factor gives an insight in the translation of the costs for the customer into 
the costs of the production system. The costs for the customer are directly related to 
the sales value. Eventually the measurements are done to get a view of the 
profitability of the separate factories and the reasons for that. If a factory is 
performing better than the other on the basis of profitability, this can be caused by 
higher revenues of the one factory, and/or by higher costs of the other factory. That is 
why the cost measurement is including both revenues and costs. In other words: do 
the revenues exceed the total costs in the different factories and what explains the 
differences between the performance of the different facilities? 

Definitions 

In the comparison, a few factors can determine the differences in total costs between 
different facilities given a certain time frame: 

+ Direct labor costs: Labor costs that can be identified with a specific product or 
service (Zimmerman, 1997). More specific for this case: the total of wages that 
can be assigned directly to the production of the galleys shipped in the time 
frame. This equals the number of production hours used for the galleys shipped 
in the time frame multiplied by the direct hour rate. Both the hour rate as the 
number of hours spend on a galley can differ in the specific facilities. 

+ Direct material costs: Parts and raw materials of a product (Zimmerman, 1997). 

+ Indirect costs : All costs that cannot be directly traced to the product (Zimmerman, 
1997). The indirect costs consist of all the costs for supporting and managing 
production. These costs cannot be assigned directly to specific projects. 

The total revenues are equal to the sales value that is shipped in the months 
reviewed . Subtracting the direct labor costs from the sales value gives the gross 
direct contribution; this money must cover the indirect expenses and materials. 
Subtracting the indirect costs from this gives the bottom line result, without the 
material costs. Deducting the material costs from this bottom line results in the profit 
or loss. 

Measurements 

This can be done in all facilities and gives an insight in the profitability. However the 
total revenues and different cost are not comparable because all factories have 
different production volumes. To make the information comparable, a similar unit of 
measurement needs to be selected. By dividing all costs by the number of direct 
hours spend, a comparable unit is developed. This metric is chosen because it gives 
a comparable unit and because information about costs and hours was available. 
This results in the following measurements, schematically made visible in figure 4.4. 

■ Productivity: The first measurement is the total revenues divided by the total 
direct hours worked. Based on the definition - the relationship between the firm's 

19 



'TU/e □DRIES,SEN 
output and the inputs necessary to p-oduce that output (Zimmerman, 1997) - this 
is a measurement for productivity. Basis for comparison for this indicator is the 
assumptions that the sales price increases with the complexity of the product. 
Eventually, the productivity per hour worked per facility, whether the product is 
complex or simple, should be more or less equal if efficiency is the same. The 
productivity cannot be split out to production productivity (total sales per direct 
production hour) and engineering productivity (total sales per direct engineer 
hour) because the sales value is based on the total costs. The engineering part of 
the sales value cannot be separated from the production part. 

• Direct hour rate: All wages and personnel expenses directly related to direct 
hours worked are accumulated and divided by the total direct hours worked. This 
gives a comparable hour rate for all the facilities. 

• Direct net contribution rate: Withdrawing the direct labor cost rate from the 
productivity gives the gross direct contribution per hour. 

• Indirect rate: The indirect costs are the total of all costs that cannot be directly 
related to a program. Dividing them by the total direct hours worked gives a 
comparable rate for indirect costs. To get more insight in the different indirect 
components, they are split out, also per direct hour. The indirect components are: 

• Indirect labor expenses: wages of indirect employees 
• Personnel expenses : like recruitment costs, canteen costs and safety 

equipment 
• Housing expenses: expenses for rent, gas, electricity etc. 
• Depreciation expenses : these expenses include the depreciation of capital 

like buildings, vehicles and office equipment. 
• Maintenance expenses : expenses for maintenance of shop equipment, 

hardware and software. 
• Operating expenses : these expenses include the costs for tools, paint, glue 

and rent of equipment 
• Travel expenses: these are the costs for airplane tickets, vehicle maintenance 

and insurance, and crating and packaging. 
• General and administrative expenses (G&A expenses): these costs cover a 

big part of the overhead costs like costs for office supplies, telephone and fax, 
and freight. Also costs for field service are part of these expenses. 

• Other expenses: This category includes corporate fees, interest expenses en 
expenses that don't fit in one of the other categories. 

• Bottom line rate (excluding materials): The last measurement is obtained by 
subtracting the indirect rate from the gross direct contribution rate. This 
measurement is a measurement for the performance (under the assumption that 
the material costs do not differ significantly among the facilities). 

• Efficiency: All measurements are obtained by dividing an amount by the direct 
hours worked. They are based on a fixed relationship between total 
revenues/total costs and hours and don't give a judgment on the direct hours 
spend per facility. The actual amount of direct hours can also be different 
between the facilities. These differences are referred to as efficiency differences. 
Efficiency is the relationship between planned and actual sacrifices to realize a 
goal; it refers to the relationship between actual and planned costs (Van Weele; 
2000). Because cost rates can also differ, the actual number of hours and not the 
actual costs will be reviewed. This will be done by comparing the assembly hours 
worked on identical galleys in the separate facilities. Because the hours for parts 

20 



□DRIESSEN 
fabrication (machine shop/metal shop) are difficult to assign to one galley, only 
the real assembly hours are taken into account. 

Figure 4. 4: Relationship between total costs and revenues and comparable measurements 

The model used for the comparison shows a big overlap with the direct costing model 
(Zimmerman, 1997). In that model the total sales value minus the direct costs (labor 
and materials) gives the gross direct contribution. Subtracting the overhead costs 
gives the bottom line result. This model determines the result of a company in a 
given period. 

However, it is difficult to use the model for validating the strategy while the facilities 
need to be compared. Material costs cannot be taken into consideration while they 
are difficult to compare. The different products have different material proportions 
that are assumed not to be based on different material efficiencies in the different 
facilities . For example, the material cost component of Wieringerwerf is about 30% of 
the turnover, while in Vista it is only 21 %. This has to do with the fact that in 
Wieringerwerf crew rests are being made with a very high material component. Also 
other factors play an important role, like scrap-factors in production, availability of the 
supplier and qualities of the purchasers. That is why only the conversion costs are 
taken into consideration (see figure 4.5) . 

Direct costs { 
Direct material 

Direct labor 

Factory overhead 
-Variable factory overhead 
-Fixed factory overhead 

,I 

► Conversion 
costs 

..... 

► Production 
costs 

Figure 4.5: Relationship among accounting terminology (Zimmerman, 1997) 
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4.2.4 Time frame 

To make the information comparable, it is necessary to measure the information over 
a fixed time frame. The time frame for this research is the first half-year of 2002. This 
time frame is selected for a few reasons. First of all it gives a good view of the 
situation where Driessen is in at the moment. Next to that, it gives the best view of 
Mexicali. Most 2001 information is not representative because Mexicali was still in its 
basic learning stage. Systems were not operating properly and the product mix was 
quite different from what it was in the first half-year of 2002. 

4.4 Summary and conclusions 

In this chapter the approach of the project has been discussed. The starting point is 
the current production allocation strategy. This strategy is based on production in low 
labor cost countries next to the production in the current facilities. This strategy 
needs to be validated and possibly adjusted. This will be done by testing a 
hypothesis that is based on the assumption supporting the strategy. 

For that reason a model is selected based on the improvement areas of the 
production process (delivery reliability, quality and costs) . This model is adjusted to 
the Driessen situation and makes it possible to compare information between the 
different facilities. This answers the first part of the first research question, which was 
how to compare the different facilities. 

The differences in the measurements need to be declared in order to determine 
causes for differences between facilities. These causes can influence the 
conclusions about the strategy and can say something about how to deal with the 
different facilities in the future. This analysis will be presented in the chapter 6, after 
the measurements are discussed in the next chapter. 
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5. Measurements current situation 

In this chapter, the measurements will be described based on the model presented in 
chapter four. Also the differences in measurements will be analyzed. This finally 
results in answering research question 1::>: How do the performances of different 
facilities relate to each other? 

5.1 Delivery reliability 

Figure 5.2 gives the results of the measurements on delivery reliability, the 
percentage of galleys delivered later than the contractual dock date. The lower the 
percentage is the better the performance on this factor. The Mexicali measurements 
are based on the intended and actual shipping date, because they had no dock dates 
while they were delivering to other Driessen facilities. The exact values can be found 
in Appendix 9. 
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Figure 5. 1: Measurements of delivery reliability 

Wieringerwerf is performing best by far, they are also considered to have the best 
internal organization. A small comment is that because of the surplus in production 
capacity they had in the first half-year of 2002, more manpower was available to 
complete the programs than normal. However, Wieringerwerf has always performed 
very well. This comes clear in the rating that Airbus gives to its supplier with respect 
to the delivery reliability; Wieringerwerf almost always scores the highest score. 

The US plants are performing quite badly in the comparison. The bad performance in 
Vista was caused by internal problems. Internal production dates were met, but in the 
time between production and shipping, things went wrong. These problems are 
solved now and in the second half year, the delivery reliability was getting much 
better again. 

Garden Grove is faced with different problems. Some customers were changing their 
specifications during production. This meant that rework had to be done that 
influenced the delivery date. The customers agreed with these changed dates, but 
the data was not changed in the system. Other customers were put on a credit hold. 
This meant that the galleys were not shipped, because the customers were not able 
to fulfill their payments. This also influenced the performance. Another cause is the 
relatively big number of VCC programs where the due date is less important. Besides 
from that, problems occurred in programs that were taken over from Wieringerwerf. 
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The delivery reliability of Vista and Garden Grove is also influenced by the bad 
performance of the Mexicali plant. Because Mexicali delivered late to Garden Grove 
and Vista, and these facilities had to do rework on the products coming form 
Mexicali, their performance on this factor was influenced negatively. Mexicali is dealt 
with in the next chapter. 

5.2 Quality 

The measurements of the average number of squawks are depicted in figure 5.2; the 
less average squawks per unit a facility has, the better it is performing on quality (for 
exact values see Appendix 10). As can be seen, Mexicali is performing significantly 
worse than the other facilities. Wieringerwerf has the best measurements on quality. 
However, the measurements are subject to some comments (Mexicali problems will 
be discussed in chapter 6). 

Quality 

100 ... 
Cl) 
.0 

I □ Squawks I E 50 
:I 
z 

0 
MX GG vs WW 

□ S uawks 77 30 30 11 

Facilities 

Figure 5.2: Measurements of quality 

The differences between the facilities can be declared by a few factors. First of all , 
the Californian facilities have a quality system that differs from the facility in Holland. 
The Wieringerwerf facility has a more developed system that requires operators to 
inspect their own work. The quality system in the Californian plants is less 
sophisticated. The Quality Control department is responsible for all inspections. The 
non-conformances are discovered in a later stadium here. Another aspect, partly 
related to the set-up of the quality system, is the number of inspectors that the 
facilities have. In Wieringerwerf there are only two inspectors doing the final 
inspections. In Garden Grove there are 12 and in Vista there are 8. Because there 
are more inspectors there, the competition to perform well increases. This results in 
higher numbers of squawks. 

Another important factor to be taken into account is the requirements that the 
customers, in this case Airbus and Boeing, have. Airbus requires inspections based 
on problems in documentation, workmanship and identification (see also Appendix 
10). Boeing puts much more emphasis on exact conformity to drawings, next to the 
factors that Airbus assesses. This is likely to result in higher numbers of squawks in 
the facility. 

The last factor that is of influence is the workload that the operators in the different 
facilities have. If the workload is less, the pressure on people is less high and fewer 
mistakes are made. This is the case in Wieringerwerf, which was faced with over 
capacity in the first half year of 2002. 
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5.3 Costs 

In figure 5.3 the different costs are depicted. Also an overview of the productivity and 
bottom line results are given. Based on total direct hours (production + engineering) 
and total direct wages. Efficiency measurements are based on production (machine 
shop+ assembly) hours only. The calculations of all the figures in this paragraph can 
be found in Appendix 11. 
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Figure 5.3: Cost rates, productivity and bottom line rate first half year 2002 

The comparison gives a nice insight in the structure of the profit or loss that the 
facilities make. The figure indicates that Vista is performing best and that 
Wieringerwerf is too expensive while its productivity is reasonable. However, the 
analysis is really rough and the conclusions cannot be based only on these 
outcomes. There are several factors that influence both costs as well as revenues. 

Direct costs 

The direct labor costs are calculated by dividing the total direct wages by the total 
number of direct hours worked. A few comments need to be made here. First a 
distinction between the two departments - production and engineering - can give a 
different picture and can determine where the costs occur. It is also interesting to see 
how costs have developed vis-a-vis the same time frame in 2001 . This split out is 
made in figure 5.4. This shows that the high costs in WW have increased 
significantly, but mainly in engineering. The Garden Grove and Vista rates are more 
constant. 

The awkward increase in costs in Wieringerwerf can be declared by the second 
comment, which has to do with the direct hours spend. The direct hours only show 
the hours worked on a program. The other hours worked by direct people - the so
called indirect hours of direct people - are not taken into considerations, but are 
included in the wages. The reasons for a high percentage of indirect hours of direct 
people can be several, but in this case they indicate the over capacity in the Dutch 
plant. Especially in the engineering department, it has taken too long to lay off 
people. This has cost a lot of money because there was no work for these people. 
Still, the productivity in Wieringerwerf is high compared to the other facilities. 
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Hour rate engineering Hour rates production 
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Figure 5.4: Hour rate breakdown second half year of 2001 and first half year of 2002 

As can be seen in figure 5.4, no engineering rate was included for Mexicali . This had 
to do with, the fact that in Mexicali , only repeat programs were made that in theory 
need no engineering. The engineering department in Mexicali served as a low labor 
costs outsourcing option for Garden Grove and Vista. The wages and direct 
engineering hours of Garden Grove and Vista thus include the hours made in 
Mexicali. Because Mexicali was closed down, it is interesting to see what the real 
costs in Garden Grove, Vista and Mexicali were. This is depicted in figure 5.5 and 
gives a more honest picture of the engineering rates. Garden Grove and Vista have 
more or less the same rates, Wieringerwerf is very expensive, because of the over 
capacity. Mexicali is cheapest, but is almost as expensive as the 2001 rate of 
Wieringerwerf. 

Engineering split out 

40 
35 
30 
25 
20 
15 
10 
5 
0 

MX GG vs 

Figure 5.5: Engineering rates split out 

Indirect costs 
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The indirect costs are a collection of different cost components. Talking only about 
the indirect costs would be too general. Therefore, the indirect components are 
compared independently to find out the origin of the indirect cost differences. The 
comparison can be found in figure 5.6. Note that the accounting structure in Holland 
is slightly different than the structure in the American and Mexican facilities. Quite 
remarkable is the fact that Vista and Garden Grove have very comparable rates on 
almost all cost components. In the analysis, only the most striking differences will be 
discussed. 

■ Total indirect labor: Mexicali has lower labor rates than the other plants, but the 
difference in total direct indirect labor cos1s between the facilities is quite small. 
This indicates that relatively many people were necessary to manage production. 
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With a normal utilization rate, Wieringerwerf would have relatively small indirect 
labor costs, indicating a well-organized production. 

■ Total other personnel expenses: In Wieringerwerf, engineering work was done for 
the other facilities. This is charged in other personnel expenses as a negative 
cost. 

■ Total housing expenses: Mexicali and Wieringerwerf have too little production for 
the size of their buildings. Garden Grove's buildings are cheap, while it has two 
production halls and only one is used for production. 

■ Total operating expenses: Mexicali spent relatively a lot of money on shop 
supplies (like glue and screws). 

■ Total travel expenses: Wieringerwerf is including the costs for sales in this post. 
The sales costs of the other facilities are corporate 

■ Total G&A expenses : Because the quality in Mexicali was poor, a lot of rework at 
installation at the customer needed to be done. These costs are charged here. 

■ Total other expenses: For Mexicali loss of sales of equipment is booked here. 
Wieringerwerf is charged quite high with inter-company charges. 
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Figure 5.6: Indirect cost per direct hour, divided by category 
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In the efficiency measurement, a distinction needs to be made. Due to the distribution 
of work over the facilities, not all facilities can be compared based on the same 
galleys. Wieringerwerf almost doesn't produce Boeing galleys and Vista normally 
doesn't make Airbus galleys. Only Garden Grove produces both types of galleys, 
Mexicali also produced both types. For this reason only Garden Grove, Mexicali and 
Wieringerwerf, and Vista, Mexicali and Garden Grove can be compared . 

Mexicali will only be included in the Boeing analysis. Reason for that is, that there are 
no recent programs that were produced in all three Airbus facilities. While Mexicali 
had many problems it wouldn't have been very useful to compare Wieringerwerf with 
this facility. So Wieringerwerf will only be compared with Garden Grove. 
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For the Boeing comparison , galleys out of the GECAS (General Electric Capital 
Aviation Services) program are compared. For the Airbus comparison, the TAM 
(Brazilian Airline) program is used. More details about the programs can be found in 
Appendix 12 The different hours are to be found in figure 5. 7 and figure 5.8. 
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Figure 5. 7: Average assembly hours for Boeing products 

~ 
::::, 

1000 0 
.s::. 
~ 
.0 
E 
Q) 
(/) 0 (/) 
<( 

□ GG 

• ww 

Average assembly hours Airbus 

G1 GS 

560 768 

506 676 
Galley type 

foool 
~ 

Figure 5.8: Average assembly hours for Airbus products 

Out of the efficiency measurements the conclusion can be drawn that Garden Grove 
is more efficient than Vista, which contradicts with the productivity measurement. 
Wieringerwerf is more efficient than Garden Grove, which was expected based on 
the productivity measurement. The differences between the facilities are not big. Only 
Mexicali is outperforming in a negative way. 

5.4 Information reliability 

At the end of this chapter, some comments need to be made about the reliability of 
the information. During the project, it has become clear that the information within the 
information systems is not always reliable. A number of factors cause this: 

■ Within Driessen, there are no general guidelines on what to measure. This makes 
that everyone is measuring different things, which makes comparison difficult. 
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• Often, if there are specific guidelines, within them there is no common 

understanding about what should be measured. There are no good definitions on 
what is to be measured. This makes that people are measuring different things. 

• Another important fact is that people do not always know how the systems work. 
They use the systems, but capture the right information in the wrong way. For 
example shipping dates are recorded in the wrong field in the system. It then 
appears that the galley was never shipped. 

• The last factor is that the information is not always kept up-to-date in the systems. 
After a change has occurred, this is not recorded in the system. 

To make the information more reliable, all the measured information is discussed 
with the responsible people. In this way, the information quality could be pulled up to 
an acceptable level. 

5.5 Summary and conclusions 

In this chapter, the research question how do the performance of different facilities 
relate to each other? had to be answered. The delivery reliability, quality and costs 
components were compared between the different facilities in the galley division to 
achieve this. 

Out of the measurements became clear that Wieringerwerf scores best on delivery 
reliability and quality although some comments apply. Delivery reliability is influenced 
to a large extent by the organization of the facility, while quality has much to do with 
craftsmanship, quality system and different client requirements. The profitability of 
Vista is best according to the figures, but their efficiency seems to be lower than 
Garden Grove's efficiency. Wieringerwerf has higher direct hour rates for production 
compared to the other facilities. Their productivity on the other hand is quite good. 
Based on the measurements the following conclusions could be drawn: 

• Distribution costs : Costs of distribution are about $ 3000 - 6500 per shipset, 
which is a considerable amount, 'local' distribution is much cheaper. Therefore it 
is strange that part of the production of Airbus products is still taking place in 
Garden Grove and was taking place in Mexicali. 

• Production costs: Mexicali 's direct hour rate for production is significantly lower 
than the rates in the other plants, but their efficiency, quality and delivery 
reliability is bad. It is the only factory that is really outperforming. The other 
facilities show differences, but they are not significant. Out of these 
measurements the conclusion would be that the production allocation strategy is 
not useful because the efficiency is too low and the overhead is too expensive. 

• Engineering costs: What is quite surprising as well is that the engineering hour 
rates in Mexicali are not significantly lower compared to the hour rates in 
Wieringerwerf. They are low however compared to the rates in the US. The 
engineering allocation strategy seems to be reasonable. The detail engineering 
work from the Boeing competence center was done cheaper in Mexicali . 

Basing conclusions only on these measurements would be too straightforward. Some 
of the measurements seem contradicting and the causes of the bad performance of 
Mexicali need to be investigated. That is why in the next chapter comments will be 
made on the nature of the differences in the measurements of the still existing 
facilities. Special attention will be given to Mexicali and the problems that occurred up 
there. 
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6. Analysis current situation 

In the previous chapter, a contradiction occurred in the measurements. This paradox 
will be investigated in this chapter. Also the analysis of the problems (at factory level 
and at division level) in Mexicali that caused their bad performance will be described. 
These points will answer research question 1 c.: What are the main causes of the 
differences in performance between the different facilities? and is the last part of the 
assessment of the production allocation strategy. 

From th is analysis, also some lessons will be derived that can help Driessen with the 
set-up of new (foreign country) facilities in the future (question "what lessons can be 
learned from the Mexicali experience for the setup of new (satellite) facilities?'). 

6.1 Declaring the paradox 

In order to declare the differences in efficiency and productivity measurements, these 
factors need to be looked at more detailed. The productivity measurement is based 
on sales value and direct hours worked ; the efficiency only on direct hours worked on 
a program. 

6.1.1 Sales value 

In this part the sales value will be investigated. The efficiency (direct hours) will be 
handled with in the next part. The sales value is based on the production costs 
(materials and production hours) that are forecasted by the facility where the program 
is going to be made. This value is raised with a 5% facility margin and a 5% 
corporate margin. With this total, sales can place a bid at the customer, which will 
result in a (possible) order at a certain value. The height of the sales value is used as 
basis for comparison of facilities while there are internal as well as external issues 
determining this value. These factors can influence the way in which the facilities are 
assessed. 

Internal factors 

First of all, the estimation of the production costs is difficult to compare. The 
estimation that a general manager (GM) makes is influenced by the risk he wants to 
take. This risk is influenced by a few factors . The most important one is the 
forecasted utilization rate of the facility. If this rate is low, the GM is willing to obtain 
more production volume. His estimation will therefore be lower, because he wants to 
get the order. If the rate is high, the urge of getting a program is smaller. The GM 
doesn't have to take risks and will be estimating more conservatively. Another factor 
is the market situation; if the forecast is bad the sales department will influence the 
GM to do a low estimation. Of course, the estimation also has to do with the 
personality of a manager; is he an entrepreneur or not? Sometimes the GM's feel 
that sales is determining the production costs and that they are forced to produce for 
different costs; the production costs can differ depending on the attitude of the sales 
force. 

External factors 

Because the actual sales value is arranged by means of bidding, no fixed margins 
can be obtained. It depends on what competitors are offering and what a customer is 
willing to pay. 
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Both internal and external factors make it hard to compare sales values between the 
different programs and facilities. That is why the measurements in the previous 
chapter on productivity aren't very useful for the comparison. The measurements are 
not valid. 

6.1.2 Efficiency 

The second part that needs to be analyzed is the efficiency; the direct hours worked 
on a program. 

Engineering: complexity level 

The number of direct engineering hours depends on the complexity level of the 
program. The level says something about the experience that Driessen has with the 
program. A lower complexity level indicates that it is a derivative from a previous 
program. A higher level means that the program is new for Driessen. In the appendix 
5, the levels are described in more detail. t is assumed .that the higher the level of 
complexity, the more difficult it is to forecast the number of hours used for 
engineering. If a facility is producing a lot of high-level programs, this can influence 
their efficiency. Also the amount of rework is supposed to be bigger when the 
complexity level is high (see production: the learning curve). 

Another factor is the number of shipsets per program. If the program is small - a low 
number of shipsets per program - the engineering effort has to be spread out over 
fewer galleys. 

Production: the learning curve 

The most important factor that is influencing the direct hours worked in production, is 
the learning curve effect. The learning curve describes an empirical relationship 
between output quantities and quantities of certain input (mainly direct labor hours) 
where learning induced improvement is present (Belkaoui, 1986). It means that the 
total hours worked on a unit, decreases to a certain value with the number of units 
produced (see figure 6.1). 

Average ho u rs 

Number of uni ts produced 

Figure 6. 1: The learning curve 

Within Driessen, it is assumed that the first three shipsets in a program contain 
learning curve effects. However, in a long program that is made in several batches, it 
is possible that the learning curve effects return when the time between the 
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production of batches is long. The learning curve within Driessen is determined by a 
few factors. 

First of all, the operators have to get familiar with the drawing package. After they 
have produced a few galleys in a program, they don't need the drawings anymore. In 
the first shipsets however it takes extra time. 

A second factor is the quality and availability of the drawings. Because of several 
reasons, new drawings contain mistakes and often are not available when 
necessary. Mistakes can be several things, some examples are: 

■ Lack of specifications, which doesn't give the operator enough information 
about the setup of the machine. 

■ Parts are manufactured according specification but don't fit on the galley. 
■ Because the wrong amount is called out on a drawing, parts are missing or 

are left over 

This causes big delays in the assembly process because drawings need to be 
updated by engineers or production has to stop due to missing critical parts (see 
Appendix 13). 

A last factor is the material availability. This is partly caused by the drawing mistakes, 
but also by purchasing issues like long lead times. If programs are outsourced, bad 
communication between the facilities also causes delay. After the first few shipsets 
these factors are extinguished; the drawings are updated, the problems are solved, 
and materials are available. 

Different facilities experience different influence of the learning curve effect. If a 
facility is engineering and producing a lot of high-level complexity programs (see 
previous engineering point), the learning curve effect in the first shipsets will be big; 
the drawings are all new and a lot of mistakes occur. The drawing packages of the 
lower level complexity programs are used before, so the bugs are out of the 
drawings. Production will be smoother. However, if in a period a facility is producing 
many first shipsets, their efficiency will be low. But in the next period, when they will 
be producing more higher number shipsets, their efficiency will be higher. 

Product mix 

Within Driessen the argument of different products made is used as an excuse for 
differences in performance. The product mix in terms of the amount of different 
products actually is not that broad and therefore doesn't influence the efficiency 
much. All the products need more or less the same operations. The difficulty with 
many different products doesn't lay in the production of the galleys, but in the control 
of the material flow. In appendix 13 problems in the control of the material flow are 
described. The differences therefore are not to be declared by the differences in 
product mix. The length of a production run does have influence. If a facility is 
producing a lot of short series which all have learning curves, their efficiency will be 
lower. The learning effect will be there in every program and the number of direct 
hours used per shipset is on average higher. If a facility is producing long series, the 
effect will be smaller. 

Planning 

What can also cause differences in direct production hours, is the way in which 
production is planned. In Wieringerwerf and Vista production is planned based on 
forecasted hours. In Garden Grove planning is based on output. This last method 
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makes people work harder in times when their output has to be high. In times of low 
demand however, people tend to work slower. The planning method based on hours 
is much more consistent because operators have to finish a job in a particular time. 

Like in engineering, the factors influencing the hours are not taken into account in a 
proper way. The production managers often don't know how many hours they can 
spend on a program. 

6. 1.3 Conclusions 

The factors described previously are recognized as being an important part of the 
causes of differences between performance measurements of the facilities. The main 
conclusion of the previous sub paragraphs is that the sales value (and therefore 
productivity) doesn't give a good picture of the actual performance because there are 
too many internal as well as external factors influencing the sales value. The 
uncertainties always present in estimations are not incorporated in the sales price 
well enough to make an honest comparison possible; nobody knows the exact 
influence of the different factors . The Management Information Systems (MIS's) don't 
provide useful information to determine the influence. This means that only an 
indication can be given about the relative performances of the facilities but no hard 
quantitative conclusions can be drawn. 

This last observation is a conclusion in itself and pinpoints a big problem; because 
the MIS's don't provide reliable information, it is very hard to compare facilities and to 
assess the facilities based on costs. This makes it also very hard to make people 
accountable for their results. They think they are performing well and no data can be 
given to prove the opposite. This has developed a culture that is not focused on 
continuous improvement because people's results cannot be made visible. 

What can be concluded further is that the main problem areas occur in the interfaces 
between the departments. The sales/engineering and sales/production interfaces 
cause problems in determining the sales value, and the engineering/production 
interface influences the learning curve to a great ectent. This last point makes the 
optimization of especially the production processes very difficult. 

The efficiency gives a more honest insight in the performance, although questions 
can be raised by the reliability of the hour registration systems and only one program 
could be compared per product group. Also based on this measurement the 
indication is supported that the differences between the facilities are not big except 
from Mexicali. However, Vista then is performing disappointingly. They have 
dedicated lines and with this specialization they are performing worse than Garden 
Grove. Wieringerwerf should be helped out with producing more volume while their 
efficiency is high. 

6.2 Mexicali problem analysis 

Although there are a lot of comments on the quality of the information described in 
the previous paragraph, the measurements in chapter 5 indicated quite strongly that 
Mexicali was performing much worse than the other facilities. Their efficiency, quality 
and delivery reliability are much worse than the performances on these factors of the 
other ones. In order to give a judgment about the international production allocation 
strategy, the causes of the bad performance of Mexicali need to be analyzed, 
specifically in the context of the total division. The causes of the bad performance are 
summed up in this paragraph. They are summarized in figure 6.2. 
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The first problem was that before opening the plant in Mexico, there never was a 
thorough research on Mexicali as a location to produce galleys. Because of that, 
problems obtaining good personnel and suppliers occurred while starting up the 
facility. A good plan on what could be produced in Mexicali and how it needed to be 
done was also lacking. 

Like the other Driessen facilities, Mexicali was facing problems with drawing quality 
having major impact on the production process. However, the Mexicali operators had 
much more troubles handling the problems while they were lacking experience. The 
other facilities were not supporting Mexicali with these problems in the right way. 

The lack of support is a cultural issue that is a heritage of the old business concept of 
Driessen. In the old concept the facilities were internal competitors while in the new 
concept the aim is to cooperate to obtain competitive advantage. The facilities of the 
galley division are still striving for an optimal capacity loading of their own plant and 
not for the well being of the company as a whole. If there is enough demand there is 
no problem because then all the facilities have enough work and have no problems 
with their capacity load. Because the demand in the galley market was declining the 
general managers were trying to get all the work they could to their own facility. This 
caused a negative attitude towards the plant in Mexico out d fear for the future of 
their own plants. 

This led to a situation in which the internal problems (caused by a lack of knowledge 
and skills, and partly by not being able to adjust to the local culture) were not solved 
and therefore productivity remained under the expected level (in terms of quality, 
costs and delivery reliability). 

The problems mentioned were identified by top management but too late. No actions 
were taken to solve the problems in the plant in Mexico. This of course has also had 
a negative impact on the performance of the Mexicali plant. The Mexicali problems 
are described more extensively in Appendix 14. 

Management 

Figure 6.2: Problems for the Mexicali plant 

It is very important to keep in mind that especially the delivery reliability and quality 
problems in Mexicali influenced the performance of Garden Grove and Vista. 
Because the quality of the products delivered was poor, rework needed to be done in 
these plants. Although Mexicali was charged for these hours, this time could not be 
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invested in improving their own performance. The extra time necessary for rework 
caused the products to be even later than they already were. 

Vista was influenced even more because they also had to invest a significant amount 
of time in supporting Mexicali. The reason for this was that from the beginning of 
2002 the Mexican plant was placed under the supervision and responsibility of Vista. 

It is also important to notice that the factory in Mexicali was only operating fully for 
one and a half years when it was closed. In the strategic plan 5 years were planned 
for taking over Vistas production. This indicates that the factory was not in a mature 
stage yet. 

6.3 Conclusions production allocation strategy 

In order to draw a conclusion about the strategy (research question one) in this 
paragraph the results of the measurements in chapter 5 will be combined with the 
analysis in the previous paragraphs of this chapter. 

■ Minimizing distribution costs: 

Production should take place relatively close to the Boeing and Airbus production 
sites because the costs of shipping overseas are significant, knowing that the 
margins are under pressure (distribution costs of between $ 3000 and $ 6500 per 
shipset on a sales value of about $125,000) . Costs of local distribution are just a 
small part of that amount. Shipments overseas also influence the lead-times and 
therefore can negatively impact the delivery reliability. That is why this assumption in 
the structure with two competence centers with production 'local-to-local' is logical, 
but in practice it is not done this way. A considerable part of the Airbus production 
takes place in Garden Grove. 

■ Minimizing production costs: 

Although the production situation of the galley division is defined as engineer-to-order 
production, the primary p-oduction process is not highly sophisticated. Also the 
differences between most of the different products are not big; all products need 
more or less the same processes. From that perspective, employees in highly 
industrialized low labor cost countries should be able to perform the production tasks 
with a competitive efficiency. Despite the very weak efficiency, the numerous 
problems, and the fact that the factory was only operating fully a little more than one 
year, Mexicali was able to get a positive bottom line result. This indicates that this 
assumption was right. It is also reasonable to produce the high complexity level in 
center countries (with high labor costs) because intensive cooperation between 
engineering and production is necessary to update drawing packages. 

Lacking but very important conditions caused the low efficiency in Mexicali, not the 
assumptions. The conditions that are necessary are that the processes and 
procedures are defined well, that the input of the process (engineering) is on an 
acceptable level, and that the material flow is under control. This requires good 
working MIS's and a change in company culture. 

■ Minimizing engineering costs 

The costs of engineering in Mexicali are significantly lower than in the American 
facilities. The detail engineering is done cheaper in Mexicali and the engineering 
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costs of the Boeing competence center is minimized. Because the costs of 
engineering in Wieringerwerf are more or less the same as in Mexicali, it is logical 
that the detail engineering of the Airbus competence center stays in the Dutch plant. 
With this structure engineering costs are saved because not every facility has its own 
engineering department. What is strange however is that in the current situation the 
Boeing competence center still has two design engineering departments (Vista and 
Garden Grove). There should only be one design department per competence center 
and one detail-engineering department in the Boeing engineering department. 

Following this reasoning , the engineering costs are minimized. But the question is 
whether it is necessary to have two competence centers. The knowledge may be 
centralized even more. Supporting this vision is that a lot of Airbus engineering is 
already done in Garden Grove, which undermines the assumption that for 
communication purposes engineering has to take place near Boeing/Airbus. Two 
competence centers also imply four production facilities, two facilities where the 
knowledge is concentrated and high level complexity products are made, and two low 
labor costs facilities. 

Overall conclusion 

From this analysis it is concluded that all the assumptions are reasonable, although 
some comments can be made about the way in which the engineering department 
should be organized. The communication argument implies that two competence 
centers are necessary and th is can be argued. But no strong proof can be given to 
reject the assumption. It is more an insight on how Driessen wants to cope with 
Boeing and Airbus. 

However, the failure of the strategy is not caused by the strategy in itself but is 
caused by the points mentioned in the previous paragraphs but also by the fact that it 
was not fully implemented yet when the decline of the market started (as described in 
Appendix 3). To survive the crisis in the market, decisions were taken that were not 
in line with the strategy. Also other requirements are not in place to make the 
strategy work. 

6.4 Learning points 

The analysis of the Mexicali problems is performed primarily for the validation of the 
production allocation strategy. But out of the analysis also lessons can be learned for 
the setup of new facilities. The assumption for the points mentioned here is that the 
processes, procedures etc are organized well, because otherwise it will be almost 
impossible to make a new facility work. The lessons learned are: 

1. Environmental research: To start with , a better research on the environment of a 
new facility should be done. In this way, the possible negative points that 
probably every location has can be recognized and actions can be taken to deal 
with these points. 

2. Company culture: To set up a facility, better support is required than was 
available in Mexicali. This needs a culture change in the company. The GM's 
need to look over the wall of their own facilities aid have to think about the 
interest of the company as a whole. Placing the new facility under direct 
supervision of one of the already fully operating plants is another possible way to 
obtain this more support. 
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3. Country culture: To better cope with the local country culture and regulations, and 

to properly motivate people, key managers should be local. In specific the 
positions of Human Resource Manager, Accounting Management and Production 
Manager. 

4. Expats: To start up a new facility, knowledge has to be trought in to set up 
production and to train people. Much more effort has to be done to get more 
skilled expats to the new facility. Gradually, the amount of expats can be reduced 
and tasks can be taken over by local people. 

To obtain sustainable cost advantage, investments need to be made in people and in 
the organization to make it possible. The Mexicali experience learned that Driessen 
was too much focused on earning money without doing the necessary investments. 

6.5 Summary and conclusions 

The measurements in chapter 5 indicated that the basic assumption supporting the 
production allocation strategy were not valid. After this chapter very different 
conclusions are drawn. 

The basic assumptions that support the production allocation strategy are logical. 
Therefore the hypothesis as defined in chapter 4 is not rejected, the strategy is valid. 
The reasons why the strategy did not work are the following 

■ The strategy was not implemented fully yet when the market started declining. 
The low demand did not justify four facilities and decisions needed to be taken 
that were not in line with the strategy in order to let the division survive. 

■ The reason why the strategy was not implemented is threefold : 

- There was not enough flexibility in production capacity. That the market 
started declining so strongly was not taken into account. 

- The division is not ready for opening new facilities and therefore no 
international production allocation strategy could work. The processes and 
procedures (engineering and production) are not under control, which also 
causes bad quality and delivery reliability in the American plants. Also 
problems occur on the interfaces between departments. This is caused by 
Management Information Systems that don't provide enough information 
about where problems occur and where improvements should take place. 
This creates a culture that is not focused on continuous improvement. Also 
the competition between the facilities based on the old business model 
doesn't support low labor costs strategies. 

- The setup of the facility in Mexicali was not done right. If processes are 
organized well and Driessen decides to open a new factory, the next points 
need to be taken into account. A better investigation on the environment of 
the facility needs to be done, a change in company culture, the local 
management needs better adaptation to local culture, and sufficient support 
of expats are key for the success of a new facility. 

Although the basic assumptions are right, it is interesting to try to improve the 
strategy looking at how the engineering department can be organized if the 
communication assumption is changed. The implications for the production allocation 
strategy will be discussed in the next chapter. 
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Part three: Design and conclusions 
In this last part, a new strategy will be designed based on the results of the analysis. 
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7. Reallocation 

The analysis made clear that on the short term the low labor costs strategy is not 
applicable. On the long term however, when the conditions are the way they are 
supposed to be, it is advisable to produce part of the product portfolio in highly 
industrialized low labor cost countries. The assumption that design engineering 
needs to be located near Boeing and Airbus needs to be investigated further in order 
to improve the strategy. Also the way to cope with the current production and 
engineering facilities on the short term will be discussed (research question 3: How to 
cope with the remaining facilities?). 

7. 1 Redesign strategy 

To improve the strategy it is important to identify the weak points of the current 
strategy that need to be taken into account in a new design. This will be described 
first. In the second part of this paragraph the new strategy will be discussed and 
finally pros and cons of the new strategy will be described. 

7.1.1 Learning points current strategy 

As discussed in chapter 6, the communication assumption (engineering should be 
close to Airbus and Boeing for good communication) is subject to discussion. By 
choosing this current approach two competence centers need to exist. Applying the 
other assumptions that support the current strategy will mean that the galley division 
needs at least four facilities. The Boeing competence center needs one facility in the 
US for complex programs and one facility (for example in Mexico) for the simple and 
longer series. Also for the Airbus competence center an identical strategy needs to 
be applied. One facility in The Netherlands for the complex jobs and one facility (for 
example in the Czech Republic) for the simple and long series. 

This model is logical but means that the division is not flexible in its production 
capacity and the fixed costs are high. Every facility has its own overhead/indirect 
costs that are fixed to a great extend. In periods of low demand this rreans the 
capacity load will be low, which means that the overhead costs need to be distributed 
over fewer products. The costs per products will rise and thus the margin will shrink. 

From this criticism three criteria can be distilled that need to be taken into account in 
improving the strategy (based on minimizing the costs of the division) is that: 

■ the strategy needs to reduce production capacity because the total capacity is too 
big at this moment. This causes fixed costs per product that are too high. 

■ the production capacity has to be flexible because the aerospace market is very 
sensitive for economic changes. 

■ support the improvement of the engineering and production procedures, 
processes, and systems (Management Information Systems) 

7.1.2 Redesigning the strategy 

The basic difference between the current strategy and the strategy, which will be 
proposed in this chapter, is that one central design-engineering department is 
formed . It would be obvious to locate this department in Wieringerwerf because there 
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the wages are lower then the wages for engineers in the USA. While engineering 
hour rates in Mexicali were almost as high as in Holland, it is assumed that the detail 
engineers will also be located in Wieringerwerf. It is not unthinkable that an 
engineering department will be constructed for the total company (although it is 
actually out of the scope of the project). This will create extra economies of scale. 

The decision to centralize engineering also has large implications for the allocation of 
production. While in the current strategies there are two facilities for complex 
programs because of the intensive cooperation between production and engineering, 
in the new strategy only one 'high complexity program' facility is necessary. This will 
mean that all high complexity programs will be produced in Wieringerwerf, also the 
complex Boeing programs. What is important in this reasoning is that the distribution 
costs for complex Boeing products and higher production costs in Holland do not 
exceed the lower fixed costs because there is one facility less. 

The production of simple products and larger series can still take place in low labor 
cost countries. These locations will be determined by minimizing distribution costs 
because there are no other cost savings possible compared to the current strategy. 
Mexico and the Czech Republic are possible options for locating production 
locations. It is important that the programs that will be produced in the low labor cost 
countries are supported. That is why some production engineers should be available 
in those locations that can help out immediately when problems on the 
engineering/production interface occur. 

The consequence will be that the American facilities must be disposed off. Also the 
corporate functions like presidency and sales have to be moved to Holland. 

The total costs of the division will be lower and the capacity reduced. Flexibility of 
capacity in the low labor cost countries that are selected must be investigated. Also 
the possibilities of outsourcing must be looked at. The adjusted design is depicted in 
figure 7.1. 

Figure 7. 1: Adjusted production a/location strategy 

This strategy can be summarized as a cost minimization strategy where knowledge is 
centralized and the production of non complex products is decentralized near the 
customer. 
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7.1.3 Pros and cons of the new strategy 

In order to assess the proposed strategy, in this paragraph the positive and negative 
points resulting from the strategic decision will be discussed. Positive implications 
are: 

■ Optimize engineering processes, procedures and systems: In optimizing the 
processes of Driessen, engineering plays a critical role. In the first place, the 
connection with sales is very important. Engineering has to translate the 
customer requirements into a design. Centralization of knowledge, and of the 
sales and engineering department makes it easier to communicate and therefore 
optimize the design processes. Next to this, at this moment all the engineering 
improvement initiatives have to be coordinated over several facilities. It will be 
easier to implement the initiatives (one procedure and one system) at one 
engineering location, which will result in better processes. 

■ Optimizing production processes: An important issue resulting from the improved 
engineering processes is the possibility to optimize the production processes. 
The quality of the design determines in a high extent the performance of the 
machine shop and assembly departments; the less mistakes engineering makes, 
the smoother production will operate, there will be less rework and less time 
spent on optimizing the drawing package. This time gained can then be invested 
in optimizing the production process. The Dutch facility can also serve as a 
research plant where best practices concerning production processes, 
procedures and systems can be investigated and standardized. These best 
practices then can be implemented in the other plants. 

■ Economies of scale engineering: Because all engineers will be grouped together 
functions can be combined, which will result in a more efficient organization with 
fewer engineers. 

■ Less fixed costs and higher capacity load: In the new situation the number of 
facilities is reduced from four to three. This means that the amount of fixed costs 
(mainly overhead/indirect costs) reduces. The indirect costs per product will also 
be reduced which will result in a higher margin. 

■ Integration with other divisions: Because all corporate functions will be situated in 
Wieringerwerf, overhead for Driessen Aerospace can be reduced. All divisions 
can make use of the same resources, which will reduce costs. Internal 
communication between the departments of the different divisions will improve. 

■ Lower overall costs: All the previous points will result in sustainable cost 
advantages, which is the most important aim of this research. 

The changed strategy also has negative sides that will be discussed here: 

■ Loss of knowledge: In the American facilities a lot of knowledge is concentrated 
concerning the products, the processes and the markets. Implementing the 
suggested strategy will mean that (part of) this knowledge will be lost. 

■ Flexibility production capacity: A problem is that the production capacity in 
Holland is not flexible. Hiring and firing employees is expensive in The 
Netherlands. The flexibility of production capacity there is low compared for 
example to the situation in Garden Grove. This means that the flexibility of 
production capacity has to be high in the low labor cost countries to obtain a 
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flexible capacity for the division totally. The availability of skilled personnel and 
the costs of flexibility are dependent of the choice of low labor cost countries and 
therefore are uncertain factors that needs to be investigated further. 

■ Wages in USA A disadvantage is that the wages of production employees in the 
USA are lower than in Holland. This cost advantage is lost when production is 
transferred to Holland. However, this could be compensated by higher 
efficiencies in Wieringerwerf. 

■ Lead-time influence: Production in Holland will mean longer lead times for Boeing 
products because they have to be transported over a longer distance. On dock 
dates are very important so the transfer of production will demand a lot of extra 
planning effort to get the products at Boeing in time. 

■ Operational problems: Another argument against the new strategy is that the two 
competence centers have independent purchasing functions. The raw materials 
used are purchased in different amounts and dimensions in the different 
countries. Also production Systems and tooling (slightly) differ from the US to 
Europe. This limits the possibilities of designing and requires insight from the 
engineers in the specific situation. This is easier when engineering is close. 

■ Communication with Boeing: The communication with Boeing will become more 
difficult due to the time difference and distance. This will require flexibility from the 
engineers. They will have to travel more to overcome this disadvantage. Another 
additional option is to make more use from information technology like email and 
PDM (production data management) systems. 

■ Investments: The new strategy and in order to overcome some of the 
disadvantages, investments in people and in resources are necessary. At this 
moment of time Driessen is not in the position to invest the amounts that are 
required for a successful implementation. 

7.1.4 Conclusions 

In this paragraph an adjusted strategy is discussed based on a changed assumption 
about communication with in particular Boeing. The basic advantage of the new 
strategy is that costs can be decreased significantly. This is necessary to obtain 
competitive cost advantage. This cost advantage is required because of the client 
focus Driessen has (price focused low cost carriers and leasing companies) and 
because of the small differences between competitors in the market. The suggested 
approach will create a knowledge center that will provide improvements in processes, 
procedures, and systems, which will results in improved quality and delivery 
reliability. 

The new engineering structure provides opportunities to decrease the number of 
facilities that will reduce the fixed costs. The requirement to make production more 
flexible will depend on the choice of location for the low labor cost facilities. The new 
facility structure will decrease the competition within the company, because there is 
clarity about the distribution of programs. The production support will take place from 
a central engineering department. 

On the long term this seems the right direction although research needs to be done 
to determine the projected cost advantages and investments and flexibility of low 
labor cost locations. The disadvantage of the strategy is that it, as mentioned, 
requires enormous investments and asks flexibility from the employees (e.g. they 

42 



TU/e □DRIES,SEN 
need to travel more). On the short term it is not possible to implement the strategy 
totally. The company needs to survive first. The actions that should be taken now 
need to serve this last aim firstly, but also need to be taken in such a way that they 
facilitate the implementation of the adjusted production allocation strategy on the long 
term. 

7.2 Short term strategy 

In the previous paragraph a new strategy is discussed for the long term. However, 
decisions have to be taken on the short term. First the criteria will be discussed that 
must be taken into account, after that the actions will be discussed and supported 
with simple cost/revenue computations. Finally discussions will be drawn that will 
answer three basic questions that are necessary to answer the last research 
question: Does Driessen have to produce in three facilities? Is the facility in the 
Czech Republic an option for production in the future? Is engineering in al the plants 
necessary? 

7.2.1 Criteria for short term actions 

The short-term production allocation actions that need to be taken, must support 
three criteria: 

• The decisions must decrease costs on the short term. To let the company survive 
the current crisis, significant cuts in costs need to take place. The savings need to 
have their results fast. 

• They actions should have to support the new production allocation strategy that is 
discussed in the previous paragraph. The main points are that: 

one central engineering facility needs to be created, 
production of high complexity products needs to take place in Holland, 
production of lower complexity products needs to be done in low labor cost 
countries, 
and corporate functions need to be centralized. 

■ Solving the problems that are defined in chapter 6 on the short-term needs to be 
facilitated . These points are: 

Better organization of sales, engineering and production processes 
Improving Management Information Systems 
Change the internal culture 

7.2.2 Short term production allocation 

Starting point for the production allocation on the long term is the current situation. 
There are no low labor cost facilities left, so this assumption supporting the strategy 
cannot be considered . There are two facilities in the USA and one in Wieringerwerf. 
The first questions would be: does Driessen need to produce in all three facilities? 
and Is the facility in the Czech Republic an option for production in the future? 

In order to reduce the costs of the division the 'local-for-local' argument can still be 
applied. All production for Boeing should take place in the Californian plants and all 
Airbus products should be produced in Europe. To look if this is possible it is useful 
to look at the production capacity if the plants and the demand of the different 
product groups. The figures and calculations of production capacity and demand can 
be found in Appendix 15. 
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Demand Boeing 

Under the assumption that all Airbus products are going to be produced in 
Wieringerwerf and all Boeing products are going to be built in the US, the demand in 
direct hours worked (only for production) can be estimated as follows. 

In 2002, the total weekly direct hours allocated for the US plants is about 7600 direct 
hours (for Airbus and Boeing products). Direct hours allocated are the direct 
productions hours that need to be worked in order to produce the products that are 
sold . For the estimation of the hours for the coming year, the Airbus hours have to be 
excluded. This will give a total of about 5100 direct hours per week for Boeing 
products. Also considering the slightly lower demand of Boeing in 2003 this will lead 
to about 4100 direct hours per week for Boeing. 

Production capacity USA 

The average actual weekly capacity over the coming six months will be around 8400 
direct hours for the US facilities. Based on this information in the figure it becomes 
clear that the Californian plants will have a major surplus in production capacity (see 
figure 7.2). The result of this analysis indicates that one of the plants in the US has to 
be closed. 

Production capacity USA 2002/2003 
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Figure 7.2: Production capacity and allocated hours for the US plants 2002/2003 

It should be noted that Driessen is making production forecasts for 6 months; the 
allocated production hours after the forecast are the production hours that are sold 
already. This amount will grow but the expectation is that, as mentioned before, 
Boeing sales in 2003 will be lower than in 2002. 
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Demand Airbus and production capacity Wieringerwerf 

Wieringerwerf is getting more work with the extra Airbus production that is transferred 
from Garden Grove to Holland, about 2500 hours. The work already assigned to 
Wieringerwerf in the first half of 2003 is about 2900 hours weekly. This will make the 
total capacity allocated about 5400 direct production hours per week. The actual 
production capacity at this moment is about 2600 direct hours weekly. 

Reallocation Boeing 

Out the analysis it becomes very clear that the plants in the USA have significant 
over capacity. Therefore one of the plants has to be shut down. The choice of what 
facility to close down is quite straightforward. 

While Vista has a rigid production organization (dedicated lines), it would be more 
difficult to transfer the more diverse production mix of Garden Grove to the facility in 
Vista. Garden Grove has more experience with handling more different products. 
Another important aspect is the production space that is available. The facility in 
Vista is small and reaches its top capacity by more or less 4000 direct hours worked 
per week. Garden Grove has much more space (three buildings) and can raise its 
capacity to up to 10.000 hours per week. Garden Grove is also much more flexible in 
its work force than Vista is. Skilled work force is widely available in the Orange 
County region. This will mean that Vista has to be shut down. In the current situation, 
with about 7600 direct hours worked, 265 direct production employees are working at 
Driessen in the US. This means that on average a direct production operator works 
30 direct hours per week. Assuming this, in the new situation 137 direct production 
people are necessary. 

As looking at the indirect people in Garden Grove, not more people are necessary at 
this moment, because the production volume in Garden Grove (in production hours) 
after the merger will be even lower than the current production volume (4100 hours 
for 2003 vs. 5200 hours current capacity). 

Reallocation Airbus 

At this moment the Dutch plant only has 68 direct employees while theoretically 154 
people are necessary (assuming 2600/68 = 35 hours worked per week per operator) . 
It is possible to increase the work force in Holland but that is a big risk while the work 
force is Holland is not so flexible: it takes more time to hire good people and it is 
expensive to lay off people. That is why other possibilities need to be sought in order 
to produce the volume required. 

The first one is to produce galleys in the plant in the Czech Republic. Although at this 
moment no airplane galleys are produced in that plant yet, it already is operating. 
When using that option, the lessons learned mentioned in the research before should 
be taken into account. Most important is that the programs stay under supervision of 
the Wieringerwerf plant. The other option is outsourcing more to local suppliers. At 
this moment, assembly of so called "cable trees" (electrical wiring of a galley) is 
already being outsourced in some cases. More similar possibilities have to be found . 

7.2.3 Short term engineering allocation 

When discussion the engineering allocation, starting point will be that Driessen will 
have two production locations, one in Garden Grove and one in Wieringerwerf. For 
the engineering allocation two options are possible, an engineering location in both 
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facilities or one central engineering allocation (in line with the long-term strategy) . In 
other words: /s engineering necessary in every facility? 

Two engineering locations 

The arguments that support the scenario to keep engineering facilities at both sides 
of the Atlantic Ocean are quite strong. It makes the communication with the 
customers easier, they are relatively close and there are no time differences. Out of 
the analysis became clear that problems occur at the interfaces between 
departments. Doing the Boeing engineering work in Holland would make it merely 
impossible to support production, especially because engineering as well as 
production processes are not controlled yet. That is why engineering has to be close 
to production to get the bugs out of the designs. Also to prevent the 'over the wall' 
concept, it is smart to keep engineering close to production , it raises the 'pride' of the 
engineers. 

This structure gives a clear overview of where products will be engineered (and 
produced) and will give both facilities opportunity to reorganize their most important 
processes. It will also provide a period of stability because there is no risk of losing 
jobs. It will also provide significant cost savings. 

7.2.4 Short term cost savings and investments 

In this paragraph, a rough estimation of the savings and costs for the close down of 
Vista and transfer of Airbus production will be discussed. This is done to prove that it 
is worthwhile to do this. Exact figures can be found in Appendix 16. In determining 
the costs and investments, variable costs (laying off engineers and direct production 
personnel) are not included. They have no influence on the long-term result. 

Investments and cost savings closure Vista 

The investments that have to done can be divided in two categories. The first 
category are the real costs, the others costs are depreciation costs. All investments 
are summarized in table 7 .1. As can be found in the table a considerable amount of $ 
3.7 million needs to be invested. 

Table 7.1 : Total investments for closure Vista (x $ 1000) 

Depreciation 

Depreciation inventory 1,118 

Depreciation equipment 1,474 

Costs 

Obligated rent 180 
Management costs 80 
Release of personnel 470 

Legal liquidation 140 
Transfer of materials 180 
Transfer of production 60 
Total 3,700 

The long term cost savings that result from the closure of the Vista can be found in 
reduction of the fixed costs. All indirect costs will be considered fixed. This includes 
management salaries, costs of indirect employees, and other overhead costs. 
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Table 7.2: Cost savings closure Vista (x $ 1000) 

Savings 

Management salaries 300 
Indirect salaries 1,000 

Others indirect costs 2,640 

Total 3,940 

Cost savings and investments Airbus production transfer 

No big investments have to be made to transfer the production physically, because 
programs that are being produced will be finished in the USA. The shipping of 
materials will probably cost the same as the shipping of the finished products. 
Therefore production doesn't have to be moved and no extra costs have to be made. 
Distribution costs will drop significantly; about$ 360,000 can be saved on distribution 
by producing Airbus products in Europe (see Appendix 16). 

The other investments and sustainable of the transfer of production to Europe are 
more difficult to determine. Gains will be obtained because the Airbus engineering 
work will be done in Wieringerwerf and the engineering wages are lower there. 
Production costs will be higher because direct production salaries in Holland are 
higher, although efficiency is higher. However, there is no reliable information about 
efficiency where investment and cost saving estimations can be based on. 

Extra costs will be made to coordinate the movement of and support of part of the 
production to the Czech Republic. These investments should be compensated 
because production costs will be lower there. As there is no information about the 
performance and costs of the facility in the Czech Republic, the costs and gains of 
the transfer of products to Europe will not be considered. 

7.2.5 Conclusions 

Based on the 'local-to-local' argument (minimizing dstribution costs) and based on 
the demand for Boeing products, the decision must be made to close down a facility 
in the USA. From several considerations can be concluded that it must be Vista. All 
Airbus production will be transferred to Europe. Because Wieringerwerf doesn't have 
enough production capacity, part of the production must take place in the Czech 
Republic and part of the production must be outsourced. 

Closing down Vista roughly creates a cost advantage of $ 4 million annually; $ 3. 7 
million has to be invested to obtain this advantage. This investment only has to be 
done one time, while the cost savings are sustainable. For the transfer of production 
of Airbus from California to Europe no additional investments have to be made in 
transportation. Distribution costs will decrease because shipments over the ocean 
will be minimized (about $ 390,000) . Extra investments may occur if production is 
moved to the Czech Republic, but this must be compensated by the low labor costs. 
The amounts of these costs are difficult to estimate while no investigation is done 
there. Some additional cost advantages will be obtained because Airbus engineering 
will be done in Holland, where the wages are lower. It should be noted that on the 
short term the "cash" investments and savings are more important then the reduction 
of costs on the long term. 
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Looking at the criteria for short-term reallocation most of them are taken into account. 
Big cost cuts will be obtained by closing down Vista and by moving Airbus production 
to Europe, although also significant losses must be taken (mainly caused by 
depreciation of equipment and materials). 

The short-term strategy is also a first step to come to the new strategy. The first step 
is taken by bringing over all Airbus production to Europe and using a low labor cost 
country for part of the production. Here the recommendations out of the previous 
chapter about how to set up a new facility need to be taken at hart. Especially having 
the programs under supervision of Wieringerwerf is very important for the success of 
the facility. 

Now all responsibilities are clear, Wieringerwerf and Garden Grove can start optimize 
their own facilities. This will result in better engineering and production processes. 
Corporate functions have to support these improvements and have to coordinate 
implementation of general procedures and systems, which has to result in a change 
in culture. They also have to make sure that sub optimization is avoided. 

7.3 Summary and conclusions 

In this chapter the production allocation strategy is adjusted. The basis for this 
change was a different view on the communication with Boeing and Airbus. This view 
will reduce the number of facilities that are necessary to make use of highly 
industrialized low labor cost countries ~ike Mexico and the Czech Republic). One 
central knowledge center will be situated in Wieringerwerf where engineering, sales 
and other corporate functions will be grouped. Production of high complexity 
programs for Boeing and Airbus will be done in Wieringerwerf. Low complexity and 
repeat programs will be produced in low labor cost countries relatively close to 
Boeing and Airbus. In this way fixed costs are reduced, the production capacity will 
be reduced and by selecting the right locations also flexibility of the production 
capacity will be raised. 

It is impossible to implement the new long term strategy at once. This would require 
enormous investments in a new facility (for example in Mexico) and closing others 
(Garden Grove, Vista) . Besides that, the knowledge is still too spread out over the 
company and the processes, procedures and systems are not organized well. 

Cost cuts are necessary right now. That is why a short term restructuring operation is 
designed that is in line with the strategy. This short-term strategy consists of a few 
actions. Airbus production will be moved to Europe and will take place partly in a new 
facility in the Czech Republic. Besides that, the plant in Vista will be closed and the 
Boeing production will be done in Garden Grove. This will create clearness in the 
organization so that the processes can be optimized. The corporate functions can 
guide this improvement process and can assure implementation of general 
procedures and systems. 

However, the short-term strategy may lead to sub optimization. It is important that 
directly after both facilities are working well (integration Vista people in Garden Grove 
and organizing extra production in Wieringerwerf) that a central engineering 
department will be constructed. Also corporate functions have to be located there. In 
this location standard engineering procedures and systems can be implemented with 
the goal to improve the process. In this central location also knowledge must be built 
up about the processes. This knowledge afterwards can be used to improve the 
processes of the other facilities. Also complex Boeing programs need to be moved 
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to Holland. Eventually, the production from the facility in Garden Grove can be 
moved to a low labor cost country. 
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8. Conclusions and recommendations 

In this last chapter the most significant points of this research will be summarized in 
the first paragraph. After that, the most important recommendations for the strategy 
will be given. The last part of this chapter consists of additional recommendations. 

8. 1 Conclusions 

In order to validate the strategy, the basic assumptions underlying the current 
strategy were investigated. The aim of the strategy is to minimize production, 
distribution and engineering costs with constant quality and delivery reliability of the 
products. Therefore the four facilities of the galley division were compared on 
delivery reliability, quality and cost/productivity/efficiency aspects. The conclusions 
following out of this project are: 

Performance indicators 

Trying to find comparable indicators to measure the concepts it appeared that there 
are no uniform performance indicators. The aspects were translating into measurable 
and comparable performance indicators. This was difficult because every facility is 
measuring different information and capturing it in its own specific way. 

Quality and delivery reliability 

Out of the comparison it became clear that Wieringerwerf scores best on quality as 
well as delivery reliability. This is partly caused because they had big over capacity in 
the time frame when measurements were done. The production plan was not tight 
and because there was no time pressure on operators they performed well. Normally 
Wieringerwerf also scores high on these factors because they are organized well. 

Concerning delivery reliability Vista had internal problems. Garden Grove was faced 
with client problems and a big amount of VCC programs in their portfolio where the 
dock date is less important. The Californian plants have less sophisticated quality 
systems and more quality inspectors, which results in lower performance in quality 
measurements. The criteria for good or bad quality are also not uniform over the 
different facilities. Mexicali scores very badly on all the aspects. 

Productivity/costs/efficiency 

Looking at productivity measurements, Vista scores best followed by Wieringerwerf, 
Garden Grove and Mexicali. Direct production costs per hour are lowest in Mexicali, 
equal in Garden Grove and Vista and highest in Wieringerwerf. The engineering hour 
rate in the Californian facilities is much higher than it is in Mexicali. Indirect rates for 
Garden Grove and Vista are comparable. Mexicali has higher indirect costs partly 
caused by expensive housing, high indirect labor costs and high costs of rework 
done by the other facilities. 

The engineering hour rate in Wieringerwerf is very high, but is normally just a little 
higher than in Mexicali. Also the indirect costs per hour are quite high. Both of them 
are caused by over capacity. No actions were taken in time to reduce engineering 
costs. Indirect costs are fixed for a big part. Low capacity loading leads to high 
indirect costs per hour. 
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When looking at efficiency, Garden Grove scores better than Vista and Wieringerwerf 
scores better than Garden Grove, but all differences are small. Mexicali scores much 
worse than all the other facilities. 

The measurements of productivity and efficiency are contradicting. This is caused by 
the fact that there are several internal (entrepreneurial mindset GM, sales/production 
planning interface) as well as external factors (bidding system, competitors) that 
influence the sales value. This makes that the margin is not constant and thus the 
productivity not useful for comparison . 

The efficiency is also influenced by several factors, like the complexity level of the 
program, learning curve aspects, and planning aspects. This results in the conclusion 
that also efficiency is not a perfect factor for comparison . 

MIS and culture 

The influence of the factors cannot be determined because there is no good 
Management Information System. This also makes it hard for management to detect 
problem areas and results in a culture that is not focused on continuous 
improvement. 

Validation strategy 

The fact that Mexicali is performing badly on quality, delivery reliability and 
productivity/efficiency performance indicators is not caused by a wrong strategic 
choice. It was caused by a combination of problems. No good feasibility study was 
done before opening the plant, there was no right support of the other facilities due to 
internal competition and there were internal problems. A lack of knowledge and skills, 
and failure of the management to adjust to the local culture caused these internal 
problems. Management did not recognize these problems in time and therefore 
wasn't able to take corrective actions. 

Out of this analysis it appears that the assumptions supporting the strategy are valid 
and that the strategy is right in that aspect. The strategy was not implemented fully 
yet when the market started declining. This required immediate actions to cut costs. 
Driessens did not expect such a strong decline. Further the processes, procedures 
and systems are not in place and therefore no international production allocation 
strategy can work, because the setup of a new facility is always difficult. The 
processes are not that sophisticated that they cannot be performed in highly 
industrialized low labor cost countries. 

Without looking at the control aspects also the setup of the new facility in itself was 
done badly. No good investigation was done on the environment of the facility 
(concerning suppliers and employees), the company culture was not supportive to a 
new facility, the local management did not adapt well to local culture, and there were 
not enough expats to setup the facility. 

8.2 Recommendations 

Strategy long term 

Although the assumption supporting the strategy are right the long-term strategy can 
be improved. When constructing one engineering location in Wieringerwerf, the total 
number of facilities necessary for production can be minimized. Wieringerwerf can do 
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the difficult Airbus and Boeing work. The extra distribution costs can be compensated 
by less fixed costs because there is one facility left. Easier Airbus work can be done 
in a low labor cost country in Europe, easier Boeing work can be done in for instance 
Mexico. This will save fixed costs and reduces the overall production capacity. When 
choosing the right low labor cost facilities also the flexibility of the production capacity 
can be improved. Disadvantages are that large investments are required and that it 
asks flexibility from the employees. 

Strategy short term 

Because the company needs to survive the current crisis in the aerospace industry, 
cost savings need to be obtained immediately. There is no money that can be 
invested in new projects without immediate pay back. That is why a short time 
strategy is developed that is in line with the long-term view, but is focused on 
surviving first. Airbus production must be transferred to Holland/Czech Republic and 
because that creates over capacity in the USA plants, Vista must be closed. This will 
reduce sustainable cost advantages (lower distribution costs and indirect costs), but 
will require investments in depreciating (equipment and materials) and real costs of 
close down. Corporate functions must support and coordinate this process. 

8.3 Additional recommendations 

Besides the strategic recommendation, there are more recommendations that can be 
distilled out of the conclusions. They can be seen as conditions for the success of the 
implementation of the long and short-term strategies. 

• Setup facility: The lessons learned from the wrong setup of the Mexicali plant 
need to be taken into account when transferring production to the Czech republic. 

• Performance indicators: Performance indicators have to be developed that make 
comparison between the different facilities possible. They have to be constructed 
in such a way that can been seen how the facility is performing and on the other 
hand stimulate general manager to focus on the results of the division instead of 
on the separate facilities. 

• Management Information System: It is essential that the MIS's are improved. At 
the moment it is difficult to see where problems (and associated with that) costs 
occur. Implementing a good system will make it possible to improve the 
processes and makes it easier to make people accountable for their results . 

• Procedures: People have to use the systems in the right way to make sure that 
the information that is recorder is right. Also the processes need to be executed 
in the right way. That is why general procedures have to be developed that can 
support the right use of systems and processes. 

• Further research: Further research has to be done in the following areas: 
Flexibility in work force in low labor cost countries 
Cost implications of the long term strategy 

Some general recommendations that are not related to production allocation are: 

• Standardization/innovation: More efficiency can be obtained when more 
standard/modular products are sold. This makes the optimization of the 
production process easier. Other competitive advantages can be obtained by 
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looking at the possibilities of radical innovations in products. At this moment 
improvements in the products are only incremental. 

• Diversification: The aerospace market is very sensitive for economic changes. It 
is advisable to look for new products that can form a stable basis for the division. 
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Epilogue 

Already during the project the Driessen corporate management has decided to 
change the current structure of the division. The competence centers will act as two 
separate business units without a corporate division layer. The Airbus competence 
center will be producing all Airbus products in the future. They will produce primarily 
in Wieringerwerf, but in situations of high demand, they can outsource their work for 
simple products to the facility in the Czech Republic or for modular work to other local 
addresses. The Boeing competence center will be located in the US. The Vista 
facility will be disposed of and all Boeing production will be transferred to Garden 
Grove. 
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Appendix 1. Driessen Galley Systems Division 

In this appendix the organization structure of the galley division is visualized4
. 

Figure: Organization chart Driessen Galley Systems Division 

4 Source: Inside Out, Driessen Corporate Magazine, no. 7, 2002 
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Appendix 2. Galley types 

Driessen produces many different types of galleys. In general the galley number 
indicates the position of the galley in the airplane. The most common types for the 
different aircraft manufacturers are: 

Boeing 737: 
Boeing 757: 
Airbus 319/320/321 : 
Airbus 320/340: 

G1 , G3, G4, G4B, G6, G7 
G1A, G1B, G1C,G2,G2A,G2B, G4A,G4B 
G1 , G5 
G1 , G1C, G2, G3, G3C, G4, G5, G6, G7, G8, G9, G10, G11 , 
G12, G13 

In figure A and B examples of the positions of galleys in an airplane are depicted. 

Galleys (GI, 02) 

jf Pii ~• 

Figure A: Example of galley positions in a Boeing 737 

Crew rest Galleys (GI, 02, 03, 04) 

vcc Galleys (05, 06, 07, 08) 

Figure B: Example of galley positions in an Airbus A340 

Galley (G9) 

Galley (048 ) 

-
.?;~i,~ 

TIJlF.: I : 

Galleys (010, GI 1,012, 0 13) 

Within a galley, the customer has the freedom to decorate its galley to its own 
specifications. The most used options for Airbus 320 galleys are the following and 
give a good view of the most used specifications in general. 
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G1 

■ Full Size Carts (4 PL), with provisions for Half Size Carts (8 PL) ATLAS or KSSU, 
comes with intermediate & lower retainers. 

■ Provisioned for "Air Through" chilled cart compartments (2 PL- CTR Positions). 
Is convertible via modification kit for 2500 BTU chiller. 

■ Standard Containers (3 PL) ATLAS or short KSSU (Includes Extractor Assembly 
in one (1) double-depth compartment). 

■ Oven Provisions (2 PL), ATLAS, KSSU or Extended - Conversion Kits available 
for optional Standard Container Stowage (4 PL). 

■ Beverage Maker, Coffee Maker or Water Boiler (2 PL) ATLAS only. All inserts will 
be interchangeable via conversion kits. 

■ Slide-out Ice Drawer (1 PL). 
■ Miscellaneous Stowage Compartment (1 PL). 
■ Hot Cup Provisions ( 1 PL) . 
■ Dual Width Pull-out Table underneath dual oven compartment (1 PL). 
■ Waste Container, Removable (1 PL). 
■ Water Spigot & Sink (Includes Drain Valve Release Handle & Emergency Water 

Shut-Off Valve). 
■ Work Light (1 PL) & Air Gasper (1 PL). 
■ Hard Point Mounted (4 PL) & Upper Attaches (2 PL). 
■ 38" deep structure (Max' Electrical Power Requirement: 19 KV A). 

G5 

■ Full Size Carts (7 PL) , with provisions for Half Size Carts (14 PL), ATLAS or 
KSSU, comes with intermediate & lower retainers. 

■ Provisioned for "Air Through" chilled cart compartments (4 PL- R/H) . Is 
convertible via modification kit for 6800 BTU chiller. 

■ Standard Containers ( 11 PL) ATLAS or short KSSU (Includes Extractor Assembly 
in four (4) upper double-depth compartments). 

■ Oven Provisions (4 PL), ATLAS, KSSU or Extended - Conversion Kits available 
for optional Standard Container Stowage (8 PL). 

■ Beverage Maker, Coffee Maker or Water Boiler (3 PL) ATLAS only. All inserts will 
be interchangeable via conversion kits. 

■ Ice Container Stowage (2 PL) ATLAS or short KSSU. 
■ Miscellaneous Stowage Compartment (2 PL). 
■ Hot Cup Provisions (1 PL). 
■ Dual Width Pull-out Tables underneath each dual oven compartment (2 PL), plus 

an additional Single Width Pull-Out Table (1 PL). 
■ Waste Container, Removable (2 PL) . 
■ Water Spigot & Sink (Includes Drain Valve Release Handle & Emergency Water 

Shut-Off Valve). 
■ Work Light (1 PL) & Air Gasper (2 PL). 
■ Hard Point Mounted (7 PL) & Upper Attaches (4 PL). 
■ 36" deep structure (Max' Electrical Power Requirement: 31 KVA). 
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Appendix 3. Outlook 

In this appendix the outlook for the aerospace market will be discussed. The industry 
is very depended on the world economy that is why that is discussed first. After that, 
the aerospace market and the sales value that Driessen is expected to obtain is 
presented. 

Market outlook 

World economy 
The overall economic outlook isn 't too well. ING Financial Markets has the following 
expectation (September 2002): 

"We expect the market to marginally recover the next year but there are still a lot of 
downside risks, especially in the USA. It will depend on issues like Iraq and fraud 
scandals like Enron. The outlook of the Federal Reserve is also conservative and the 
USA did not present such good macro data. Overall, we are very skeptic about a 
quick recovery." 

The outlook for the long term is based on the success of the Chinese industry. The 
GDP (Gross Domestic Product) growth has been the biggest for years. Therefore 
Asia is generally expected to be the motor of the world economy on the long term. 
The USA and EU are expected to have a 2 % growth (around consensus). The 
forecasts for Latin America are bad, but don't have much influence on the world 
economy. 

Aerospace industry 

Discussing the outlook of the aerospace industry, two questions need to be 
answered: 
• When is the industry going to recover? 
• What is the strength of the recovery? 

Boeing has the following opinion : The major driver of long-term air travel growth is 
economic growth. International trade, airline service improvements, and declining 
fares explain additional portions of traffic expansion. In the short-term consumer 
confidence and business profits can be strong influences on air travel demand. Some 
time in 2003, travel should resume the growth path it left during the year 2001 
economic slowdown. The hiatus in travel due to fear and the recession should be 
over. However, travel will not recover to the long-term average growth trend. It will 
recover to some parallel trend, displaced downward by the extra cost of security in 
time and money5. 

The FAA summarizes the outlook as follows6
: the economy will be slow in 2002 and 

will resume to grow with 3 to 3,5 % somewhere in 2003. There is no long run impact 
on traffic growth. The productivity will rise again , but the fares will be falling . Risks to 
the forecast are: 

Security issues 
Return of the business traveler? 
Financial woes => consolidation 
Labor issues 

5 http://www.boeing.com/commercial/cmo/flash.html 
6 http://apo.faa.gov/conference/conference2002commercial/rodgers 
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It is to be expected that the year 2003 is going to be the worst year for the aerospace 
industry. Driessen is forecasting a demand of around$ 35 million in 2003 (see table) . 

2002 2003 2004 
NB 
Galleys* 

AVAILABLE QUANTITY 50~ 403 502 
AVAILABLE PRICE $125,00( $125,000 $125,000 
TOTAL MARKET $62,875,00( $50,375,00( $62,750,000 
DRIESSEN SHARE 45o/c 40% 40% 
DRIESSEN MARKET $28,293, 75( $20,150,00 $25,100,00C 

vcc 
AVAILABLE QUANTITY 20( 200 200 
AVAILABLE PRICE $40,00( $40,000 $40,000 
TOTAL MARKET $8,000,000 $8,000,000 $8,000,000 
DRIESSEN SHARE 30% 35% 35% 
DRIESSEN MARKET $2,400,000 $2,800,000 $2,800,000 

Airbus crew rest 
AVAILABLE QUANTITY 53 45 49 
AVAILABLE PRICE $180,000 $180,000 $180,000 
TOTAL MARKET $9,540,00( $8,100,000 $8,820,000 
DRIESSEN SHARE 25o/c 30% 35% 
DRIESSEN MARKET $2,385,000 $2,430,000 $3,087,000 

Retrofits 
AVAILABLE QUANTITY 80 150 200 
AVAILABLE PRICE $125,000 $125,000 $125,000 
TOTAL MARKET $10,000,00( $18,750,000 $25,000,000 
DRIESSEN SHARE 25o/c 25% 25% 
DRIESSEN MARKET $2,500,00C $4,687,500 $6,250,000 

WB Airbus Galleys 
AVAILABLE QUANTITY 53 45 49 
AVAILABLE PRICE $800,00( $800,000 $800,000 
TOTAL MARKET $42,400,00( $36,000,00( $39,200,00( 
DRIESSEN SHARE 10o/c 5% 10% 
DRIESSEN MARKET $4,240,00C $1,800,000 $3,920,000 

TOTAL $39,818,75( $31,867,50( $41,157,00C 

* Including closets, dividers etc., which make up about$ 1 million per year. 
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Appendix 4. Production characteristics 

A way to describe the characteristics of a production situation is the client order 
decoupling point (COOP). This point indicates from where on the material flow is 
controlled by individual client orders. 

According to Bertrand (1997) roughly, 5 Cop's can be defined (see picture). 
• 

• 

• 

• 

• 

Make to stock: a situation, in which the purchase, the production of 
components and the assembly happen on prediction. Final products are 
delivered to inventory of the customer. 
Make to central stock: a situation, in which the purchase, the production of 
components and the assembly happen on prediction. Final products are 
delivered from the inventory. 
Assemble to order: a situation, in which the purchase of components and 
assembly are done on prediction, while the assembly happens on customer 
order. 
Make to order: a situation in which the purchase and production are done 
partly or completely on customer order 
Engineer to order: a situation, which exists out of at least two steps, 
engineering and production, in which the engineering activities, purchase and 
production activities are done partly or completely on customer order. 

/ 

t,e, Make to stock -------Ii--..•-~ 

Make to 
central stock 

.. 

,,r, -~ __________ ...,..,_ ___ ...._ __ Assemble to order --✓--r-----• 

<I' 
Make to order 

Purchasing and make to order ------------• 

Figure: Client order decoupling points (Bertrand, 1997) 

Caron and Fiore (1995) define engineer to order production situations as situations in 
which: 

Processes are innovative and repetitive 
Both standard and customized parts are being used 
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De Haan et al. (2001) have further elaborated the concept of customer order 
decoupling points. They state that client focused activities are chase strategies from 
a production planning point of view. This means that the level of production changes 
every period to respond to a certain number of issues (sales or forecast demand). 
The production system is referred to as pull, because it starts from an event (sales or 
demand) somewhere else, on the initiative of the customer. 

The planning based activities have different characteristics. The production strategy 
is called level. In the level situation, inventory and backlog are used to balance 
production and sales because resources (workforce and working hours) are fixed. 
The production system is push wise, on the initiative of the supplier, according to 
plan. 

Customer order decoupling point 
• ······· ................................................ __ ................ -- ___ ................................... ► 

-Level -Chase 

-Stock -Order 

-Push -Pull 

Figure: A contingency model for production planning (De Haan et al., 2001) 

The contingency model is in line with the characteristics of both extremes described 
by Schroeder (2000). 

Table: Make to stock vs. engineer to order characteristics (Schroeder, 2000) 

Make to stock Engineer to order 
Product Producer specified Customer specified 

Low variety High variety 
Inexpensive Expensive 

Objectives Balance inventory, capacity Manage delivery lead times 
and service and capacity 

Main operational problems Forecasting Delivery promises 
Planning production Delivery time 
Control of inventory 

From the previous can be concluded that Driessen is an engineer to order company 
for as well first articles as repeat programs. Client changes can be incorporated in 
repeat programs. The company is dealing with customer specified products with a 
high variety; purchasing and production are done on customer order. The production 
system is based on a chase strategy. This makes management of capacity an 
important objective. Because of the complexity, also management of lead times is 
important. 
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Appendix 5. Complexity levels 

Driessen is using complexity levels to categorize new projects. The definitions of the 
levels of complexity are shown below: 

Level O 100 % follow-up or repeat order. This concerns a product with an 
existing part number, exactly build and sold before, for the same customer. 

Level 1: A product with an existing part number, exactly as build and sold before, 
except for a new customer. A new First Article Inspection may be required. 

Level 2: A product, which holds the basics for level 0 or 1 product, except with 
changes that does not affect the structural integrity of the product to such an 
extent that full scale static testing is required. For example a decor change or a 
water boiler to coffee maker change which possibly require detail (specimen) 
testing fall in this category. 

Level 3: A product which is a derivative of an existing product, but with changes 
that affect the structural integrity of the product to such an extent that full scale 
testing is required. 

Level 4: A product with a complete new configuration (no derivative) at a position 
in an aircraft for which Driessen has developed products before and for which the 
aircraft standards and interfaces are known. 

Level 5: A complete new product for which all basic information is new. In 
general products for highly customized aircraft or for complete new aircraft types 
for which Driessen has not developed products before. 
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Appendix 6. Primary process 

The main processes in the galley division can be described as follows: 

Business Opportunity Creation 

Description 
In response to an RFQ (request for quotation) from the customer (airline or 
manufacturer), sales prepares a concept business proposal. The challenge is to 
transform the cLStomer need in a proposal that is attractive to the customer, as well 
as attractive to Driessen (e.g. in terms of profit, use of existing capabilities and use of 
already available modules, that are known to engineering and production) 

Result for the next phase 
A concept business proposal that seems attractive to the customer and Driessen. 
However, experts within Driessen should study the proposal in order to assess its 
feasibility. 

Feasibility Study 

Description 
Initially, sales has prepared a concept business proposal, in response to a RFQ from 
the customer (airline or manufacturer). A Preliminary Internal Contract Review is 
held to assess the extend of the feasibility study: The feasibility study sometimes can 
be trivial (we have done this before and we have free capacity available), sometimes 
can involve in depth research by specialists (new certification aspects, new 
production aspects etc.). During the feasibility study, the risks associated with the 
concept business proposal are assessed (e.g. technical, certification, financial, 
schedule, production). As a next step actions are taken to reduce risk to an 
acceptable level, e.g. through: 
• Assessing the possibilities and cost of acquiring the required capabilities to 

execute the proposal (e.g. for design, certification, production) 
• Determine if resources (capacity and capability) needed to execute the proposal, 

are available in one of the facilities 
• Adjusting the concept business proposal, with respect to technical content, 

schedule, financials, such that Driessen will most likely be able to execute it 
according to plan 

Result for the next phase 
An adjusted concept business proposal that is feasible for Driessen and that will 
serve as the basis for final negotiations with the customer 

Project Definition 

Description 
During the Contract Review with the customer, Sales has finalized the contract, 
based on the findings from the feasibility study. During the project definition the 
contract is transformed in a project plan. This will be an assignment of the facility and 
the project manager that will be responsible for executing the project. The assigned 
project manager will work out the project plan which consist of: 
• Assignment of the team that will be involved in executing the project 
• Planning with fixed dates for internal and external milestones 
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An Initial Technical Coordination Meeting (ITCM) will be organized with the customer, 
sales manager and the assigned project manager. The aim of the meeting is to clarify 
any open issues and to agree on action items with fixed dates for the customer and 
Driessen (action items are part of the project plan, e.g. provision of BFE-items, check 
fit items or aircraft interface definitions). 

Result for the next phase 
A project plan for the delivery of the contract, tom project kick-off up to the final 
project review (after first shipment) . 

Conceptual Design 

Description 
As a start, a project kick-off is organized with the project team. The integrated design 
of the product is defined, such that the design can be split-up in individual elements 
that can be detailed in the next phase (an element can be "plumbing", "electrical", 
"structures" etc.). The interfaces with the aircraft are fixed and the general 
arrangement and structural layout is defined (e.g. based on interfaces, desired layout 
and placement of inserts). The structural loads are defined and the capability of the 
structural layout of carrying the loads is assessed. The system interfaces of the 
elements are defined (structural, electrical, plumbing). The design is checked for 
compliance with certification aspects. Finally, the design is checked for 
manufacturability. 

Result for the next phase 
■ An integrated design that will deliver the functions according to the contract that 

will pass certification and that will be manufacturable. 
■ A definition of individual elements incl. interfaces that can be detailed separately. 

Detail Design 

Description 
At the Conceptual Design Review, consistency of the defined elements is checked. 
As a follow-up, the PDR (Product Design Review) with the customer is organized. 
Next, during the detail design, each element is detailed to a level that the 
Engineering Bill of Material (BOM) and detailed drawings are defined. Special 
attention is given to use standard parts (available in the standard parts catalogue). A 
test plan is defined, to show compliance with certification rules or with customer 
requirements 

Result for the next phase 
■ Detail drawings and Engineering BOM of each element 
■ Test plan 

Design Freeze 

Description 
At the Detail Design Review, consistency is checked against the overall design and 
against guidelines for use of standard parts. As a follow-up, a Critical Design Review 
is organized with the customer, as to resolve any issues before production is started. 
The final production documentation is set-up and released to start production. 
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Result for the next phase 
■ Production BOM 
■ Production drawings 
■ NC-data 

Manufacturing & Test 

Description 
The first article is produced and functional and certification tests are executed. A First 
Article Inspection is organized with the customer. Problems resulting from tests or 
FAI (first article inspection) are resolved. The final product documentation is set-up 
and the drawing package is cleaned-up. Using the experience in building the first 
article, tests and FAI, improvements are defined and implemented. 

Result that can be re-used in followon projects 
■ An updated drawing package without "bugs" 
■ Test results 
• First Article 

The process is summarized in the following figure. 
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Fuzzy 
Front-end 

CR 
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Internal Technical 
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ITCM 

Contract Proposal 
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Order entry Phase 
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Figure: Primary process Driessen Galley Systems Division7 
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6: Project 
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7 Source: Groeneveld ,; D; Couperus, M.; Laan, D, ; Internal Product Development 
Process; Driessen Galley Systems Division/CIT Consulting AG; 2001 
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Appendix 7. Shop floor 

In this section the different production layouts of the different facilities will be 
discussed. To be able to describe the different situations first an overview of the 
theory will be given. 

Theory (Chase et al., 2001) 

1. A process layout (also called a job shop or a functional layout) is a format in 
which equipment or functions are grouped together. 

2. A product layout (also called a flow-shop layout) is a layout in which equipment 
or work processes are arranged according to the progressive steps by which the 
product is made. The path for each part is, in effect, a straight line. 

3. A group technology (cellular) layout groups dissimilar machines into work 
centers (or cells) to work on products that have similar shapes and processing 
requirements. A group technology layout is similar to a process layout in that cells 
are designed to perform a specific set of processes, and is similar to a product 
layout in that the cells are dedicated to a limited range of products. 

4. In a fixed position layout, the product remains at one location. Manufacturing 
equipment is moved to the product rather than vice versa. 

Ad 2. 
Assembly lines are a specific case of product layout. In a general sense, the term 
assembly line refers to progressive assembly linked by some material-handling 
device. The usual assumption is that some form of pacing is present and the 
allowable processing time is equivalent for all workstation. Within this broad 
definition, there are important differences among line types: 
- Line configuration (Li-shape, straight, branching) 
- Pacing (mechanical, human) 
- Product mix (one product or multiple products) 
- Workstation characteristics (workers may sit, walk with the line, or ride the line) 

Length of the line (few or many workers) 

Ad 3. 
The overall objective is to gain the benefits of product layout in job-shop kinds of 
production. These benefits include: 
1. Better human relations 
2. Improved operator expertise 
3. Less in-process inventory and material handling 
4. Faster production setup 

Driessen situation 

When talking about the Driessens shop floor layout, a distinction has to be made 
between the layout of the parts fabrication (machine/metal shop) and the layout of 
the assembly department. All parts fabrication departments within Driessen have a 
process layout; the different sorts of machines are grouped. 

The assembly department layout differs per facility. None of them have a 100% basic 
production layout, but each of them can be described most closely by one of the 
basic layout types. 
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Mexicali: In this plant the group technology layout comes closed in describing the 
shop floor layout. There are six cells ; in each of the cells only a limited number of 
galley types are assembled. 

- Garden Grove : In essence Garden Grove has the same assembly characteristics 
as Mexicali has. There are a number of cells where per cell only a few types of 
products can be assembled. 

- Vista: The assembly layout in Vista differs from the other in West Coast facilities. 
In Vista a product layout is used. The assembly process in organized in a line. 
Per line only one product type can be assembled, because only one product type 
is made per line, the lines are called dedicated lines. In general, an operator 
works in only one department. The employees therefore are specialized. 

- Wieringerwerf: In the Dutch facility also assembly lines are used . The difference 
with Vista is that in Wieringerwerf the employees more with the product through 
the line. They call this approach production team approach. 
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Appendix 8. Low labor cost countries 

The category low labor cost countries can be further categorized to de height of 
industrialization and the thereto-related low costs level. The levels are: 

Low-industrialized countries 
Semi-industrialized countries 
Higher-industrialized countries (the so called new industry countries) 

The U.S.A., the E.U. and Japan are considered to be highest-industrialized countries. 
In the scheme, the higher-industrialized countries are placed closest to the highest
industrialized countries (the center countries). The other countries can be considered 
to be semi or low-industrialized countries. In a different category are the OPEC 
countries (Oil Production & Exporting Countries): They are developed well 
economically, but at the same time semi or low industrialized. 

Figure: Low labor countries classifications 

Malaysia 
Indonesia 
Philippines 
Thailand 
China 

Taiwan 
Hong-Kong 
Singapore 
South Korea 
India 

The group low labor cost countries (lower costs than the center countries) consists of 
higher, semi and low industrialized countries, thus keeping in consideration that apart 
from low labor costs also the degree of industrialization for industrial production is 
important. 
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Appendix 9. Delivery reliability 

In this Appendix the measurements for delivery reliability are presented. For the 
measurements, the monthly shipments per facility are considered for the first fix 
months of 2002. In Mexicali the information was only available for the first 4 months. 

The lateness of a shipment is determined by looking at the contractual dock date and 
the actual dock date. If the actual dock date was later than the contractual dock date, 
the shipment was late, if it was earlier or on the same time the delivery was on time. 
Mexicali delivered to the other facilities and not to a customer. That is why the actual 
and scheduled shipping date is considered for this facility. Late deliveries, on time 
deliveries and total deliveries are in absolute figures. Delivery reliabilities are in 
percentages. 

Table: Delivery reliability Mexicali 

Mexicali Jan Feb Mar Apr Total 

Late deliveries 18 18 15 6 57 
On time deliveries 10 12 15 4 41 
Total deliveries 28 30 30 10 98 

Delivery reliability (in time) 36 40 50 40 42 
Delivery reliability (late) 64 60 50 60 58 

Table: Delivery reliability Garden Grove 

Garden Grove Jan Feb Mar April May Jun Total 

Late deliveries 7 5 6 8 8 8 42 
On time deliveries 9 10 4 6 11 3 43 
Total deliveries 16 15 10 14 19 11 85 

Delivery reliability (in time) 56 67 40 43 58 27 51 
Delivery reliability (late) 44 33 60 57 42 73 49 

Table: Delivery reliability Vista 

Vista Jan Feb Mar Apr May Jun Total 

Late deliveries 6 5 6 2 5 5 29 
On time deliveries 5 2 8 11 12 8 46 
Total deliveries 11 7 14 13 17 13 75 

Delivery reliability (in time) 45 29 57 85 71 62 61 
Delivery reliability (late) 55 71 43 15 29 38 39 

Table: Delivery reliability Wieringerwerf 

Wieri ngerwerf Jan Feb Mar Apr May Jun Total 

Late deliveries 0 0 0 0 1 0 1 
On time deliveries 5 5 1 3 4 3 21 
Total deliveries 5 5 1 3 5 3 22 
Delivery reliability (in time) 100 100 100 100 80 100 95 
Delivery reliability (late) 0 0 0 0 20 0 5 
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Appendix 10. Quality 

Quality measurements 

The quality is determined by considering the squawks measured during final 
inspection. The total measured squawks are accumulated monthly and divided by the 
number of units that were inspected that month. 

The quality measurements are done over the first six months of 2002, for as long as 
this information was available. In Mexicali, the information was available until May. In 
Garden Grove, there were only partly measurements available over the first 6 months 
of the year. To get a more balanced view also some months of 2001 are considered. 

Table: Quality in Mexicali 

Mexicali Jan Feb Mar Apr May Total 

Squawks reported 1640 1377 1057 1271 777 6122 
# units inspected 21 20 16 13 10 80 

Average squawks 78 69 66 98 78 77 

Table: Quality in Garden Grove 

Garden Grove Oct-01 Nov-01 Dec-01 Jan-02 Feb-02 Apr-02 Total 

Squawks reported 2331 2522 1064 1462 1280 1319 9978 
# units inspected 74 59 40 43 47 42 305 

Average squawks 32 43 27 34 27 31 33 

Table: Quality in Vista 

Vista Jan Feb Mar Apr May Jun Total 

Squawks reported 1188 583 163!: 1259 1210 758 6633 
# units inspected 23 28 4!: 41 36 30 203 

Average squawks 52 21 3€ 31 34 25 33 

Table: Quality in Wieringerwerf 

Wieri ngerwerf Jan Feb Mar Apr May Jun Total 

Squawks reported 80 129 0 127 137 77 550 
# units inspected 9 10 0 9 14 8 50 

Average squawks 9 13 0 14 10 10 11 

QC inspection factors: 

■ Documentation: Presence of all documentation (like shipping short list, 
certificates) 

■ Workmanship: General fit and finish , door alignment, decor defects, other 
damage, protection and squeaking . 

■ Identification: Correctness and consistency of series numbers. 
■ Conformity: Products or components exactly in accordance with specifications. 
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Appendix 11. Costs 

In Appendix 11 the cost measurements are explained. This exists of a description of 
the direct hours, the production value, the direct wages, the indirect costs and finally 
the hour rates. 

Direct hours 

To be able to determine the comparable figures, the total direct hours spend in the 
different facilities need to be determined. The direct hours contain a part that is spent 
on engineering and a part that is spent on production. Also it needs to be known that 
Mexicali engineers worked as an outsourcing facility for Garden Grove and Vista 
(respectively 80% of their time for Garden Grove and 20% for Vista). The hours 
spend are shown in the table. 

Table: Total direct hours per facility 

MX GG vs WW 
2002 2001 2002 2001 2002 2001 2002 2001 

Direct prod. 104,767 108,231 205,269 217,748 126,016 118,474 60,578 76,322 
Direct enq. - - 25,618 24 ,565 6,641 6,122 12,148 18,026 
MX enq. - - 17,001 21 ,814 4,250 5,453 - -
Tot. dir. hrs 104,767 108,231 247,888 264,127 136,907 130,049 72 ,726 94,348 

Production value 

The production value that is shipped can be determined by the amount of sales that a 
facility has had in a period plus the change in Work In Process (a kind of stock of 
work) from the beginning to the end of the period. 

Table: Production value per facility (x $ 1000) 

MX GG vs WW 
2002 2001 2002 2001 2002 2001 2002 2001 

WIP 31/12 (*) 1,173 115 6,264 5,711 2,802 3,439 3,927 
WIP 06/30 (*) 2,192 1,135 6,857 5,807 3,024 2,773 3,818 
Chanqe WIP(*) 1,019 1,020 593 96 222 (666) (109) 
Facility sales (**) 2,701 2,351 9,935 12,130 7,023 5,886 3,396 
Production value 3,720 3,371 10,528 12,226 7,245 5,220 3,287 

(*) : Excluding WIP provision 
(**) WW Production value is determined by correcting for inclusion of "Corporate margin" by 
reducing sales value with 10% 

Direct wages 

The direct wages are split out in direct wages for production work and wages for 
engineering . The engineering wages of Mexicali are assigned to Garden Grove 
(80%) and Vista (20%). 
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Table: Direct wages per facility (x $ 1000) 

MX GG vs WW 
Direct Waqes 2002 2001 2002 2001 2002 2001 2002 2001 

Direct production 638 421 3,153 3,289 1,919 1,750 1,557 
Direct enq. MX - - 339 366 85 91 -
Direct enqineerinq - - 868 932 241 205 454 
Total direct waqes 638 421 4,360 4,587 2,245 2,046 2,011 

Indirect costs 

The indirect are the costs that cannot be directly traced to the product. The 
components of the indirect costs in the different facilities are depicted in table. 

Table: Indirect costs first half year 2002 

MX GG vs WW 

1,672 
-

361 
2,033 

Total indirect labor expenses 655,021 1,860,772 1,027,860 510,563 
Total other personnel expenses 104,400 40,022 21 ,474 -80,499 
Tot. housinq expenses 338,943 473,542 237,318 213,245 
Total depreciation expenses 71,944 263,532 169,116 89,518 
Total maintenance expenses 5,667 64,954 18,161 13,675 
Total operatinq expenses 242,005 491 ,159 230,967 87,816 
Total travel expenses 95,310 140,793 89,737 158,460 
Total G&A expenses 477,859 424,614 208,442 310,153 
Total other expenses 377,877 454,675 277,526 246,853 
Total 2,369,026 4,214,063 2,280,600 1,549,784 

Hour rates 

The hour rates are meant to make comparison between the different facilities 
possible. The production value, direct wages and the different indirect cost 
components in the different facilities need to be divided by the total number of direct 
hours in the different facilities. These rates are shown in table. 

Table: Hour rates 2002 

MX GG vs WW 
Productivity 36 42 53 45 
Direct rate 6 18 16 28 
Gross direct contribution 29 25 37 18 
Indirect rate 23 17 17 21 
Bottom line (excluding materials) 7 8 20 -3 

Hour rate split outs 

To make a good analysis possible, it is necessary to go one step deeper into the 
different cost rates. The direct rate can be split out in a production rate (by dividing 
the direct production wages by the direct production hours) and a direct engineering 
rate (by dividing the direct engineering wages by the direct engineering hours). 
Because Mexicali wages and hours are included in the Garden Grove and Vista 
rates, it is also interesting to get this out of the rates to get a view of the actual 
engineering rates in Garden Grove and Vista. These results are shown in table. 

75 



Table: Split out of direct rate 

MX GG vs 
Rates 2002 2001 2002 2001 2002 
Direct production 6 4 15 15 15 
Direct enqineerinq 1 - - 28 28 30 
Direct enqineerinq2 20 17 34 38 36 
Direct rate 6 4 18 17 16 

1 Engineering rates including the Mexicali engineering wages and hours 
2 Engineering rates without Mexicali engineering wages and hours 

WW 
2001 2002 2001 

15 26 
26 37 
33 37 
16 28 

Also the indirect cost can be split out. The different indirect cost component rates can 
be found in table. 

Table: Hour rates indirect cost split out per facility for the first half year of 2002 

MX GG vs WW 
Total indirect labor expenses 6.3 7.5 7.5 7.0 
Total other personnel expenses 1.0 0.2 0.2 -1 .1 
Total housinq expenses 3.2 1.9 1.7 2.9 
Total depreciation expenses 0.7 1 .1 1.2 1.2 
Total maintenance expenses 0.1 0.3 0.1 0.2 
Total operatinq expenses 2.3 2.0 1.7 1.2 
Total travel expenses 0.9 0.6 0.7 2.2 
Total G&A expenses 4.6 1.7 1.5 4.3 
Total other expenses 3.6 1.8 2.0 3.4 
Total 22.6 17.0 16.7 21 .3 
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Appendix 12. Programs 

Boeing program 

The programs considered in for Boeing was the GECAS program (General Electric 
Capital Aviation Services) . The shipsets in this program consisted of a G1 and a 
G4S. 

In Mexicali 7 shipsets were considered, in Garden Grove also 7 shipsets were 
considered and in Vista 10 G1's and 7 G4B's were looked at. 

Table: Production hours for the GECAS program 

Part number MX GG vs 
G1 101724-1 BOE 384 491 
G4b 101725-1 114: 739 791 

Airbus program 

For Airbus the TAM program was reviewed. The program consists of a G1 and a G5. 
In Garden Grove 7 shipsets are taken into account, in Wieringerwerf 24 shipsets. The 
hours from Wieringerwerf include the hours from the machine shop. Because only 
the assembly hours are looked at, the hours from Wieringerwerf are corrected. For 
the G1 160 hours for parts fabrication are subtracted, for the G5 250 hours. 

Table: Production hours for the TAM program 

Part number GG WW 

G1 601015-301 560 506 
G5 601016-1 768 676 
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Appendix 13: Design quality and availability 

The design quality and the timely availability have a major impact on the processes 
of Driessen. In this appendix the analysis of the influence of these factors on the 
different departments is described. The analysis is made in Mexicali , but is applicable 
in all the facilities. 

1. Document control (DC) 

DC is the department that imports the drawings and hands them to planning. The 
communication between engineering and DC is not optimal, drawing changes are 
communicated in a late stage. Because DC cannot notify planning of upcoming 
changes, the processes that are infected by the changes are not stopped. This 
causes rework because these processes have to be redone (partly). 

DC is also responsible for the communication of the Document Change Request 
(DCR's) to engineering. Because in the past the information was processed to slowly 
and because the procedure takes much time, operators aren't using the DCR's 
anymore. The processing of DCR's still takes a lot of time from engineering. This 
even lowers the motivation to write DCR's. People try to solve the mistakes 
themselves or they try to contact the engineers in a different way. This is not only 
inefficient but also makes that the changes are not saved. In a later stage of 
production, the mistake will be made again because the drawing change was not 
recorded. 

2. Planning 

The planning department is responsible for the release of the work orders to the shop 
floor; they translate the drawings into work orders. 

■ It happens that the drawings call out for a wrong amount of materials. This can 
have two consequences, either there are too little parts or there are too many 
parts. Both have consequences for the production capacity. 

■ In the first case speed orders have to be made because assembly is missing 
parts. This interferes the process of planning, machine shop and purchasing, 
because speed orders have to be generated and produced. It can happen 
also that new materials have to be purchased. 

■ If too many parts are made, the machine shop has lost capacity by making 
too many parts. Also parts get untraceable in the assembly line because the 
operators don't return the parts to the stockroom. The FM requires all parts 
to be traceable while they are not in this way. 

■ Drawings' being late has consequences for planning with respect to the releasing 
of the work orders for production. Work orders are released when all drawings 
are available, because it is difficult to make changes in the Bill of Materials in the 
MRP system. The system creates a demand for part when the order is released 
and for that demand work and purchasing orders. To not stop the process, 
manual work (machine shop) and purchasing orders are generated when the 
work order isn't released. Because the parts are not allocated to a program in this 
way, parts don't go to the kit of the specific ship set directly, but to a general area 
in the stockroom. If these parts are necessary for another program, they are 
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taken out of this area. When the work order is being released then, parts are 
short, because they are used in a different ship set. 

■ Drawing revisions that are late have to be changed in the MRP system by 
planning. In case of a repeat program it's not a big problem, because normally 
the amount is small. In case of a first ship set it is a problem because normally 
there are a lot of changes. Planning waits as long as possible to release the work 
order because it would take too much time to make the changes in the system 
due to the drawings that are late and the drawing revisions. For the machine 
shop this means that operations have to be stopped, new parts have to be made 
or parts have to have rework. All this activities cost time and ruin the schedule of 
the machine shop. The efficiency of the machine shop drops. 

For the assembly line, drawing revisions and drawings' being late can cause 
problems too whenever they have influence on the sequence of production. It can 
occur that parts are late due to these causes, which are critical for production, 
especially in the first production steps. Assembly then has to wait for the parts. 

3. Machine shop 

Apart from the problems discussed before, in the machine shop (incl. sub assembly) 
many consequences due to bad the design quality occur. Common design errors are: 

■ Lack of specifications, which doesn't give the operator enough information about 
the setup of the machine. 

■ Another mistake is the lack of anodizing specifications. Drawings don't call out for 
anodizing operations or don't specify the color. 

■ Lack of identification information also is a problem because the operators then 
don't know where to engrave the part number. 

■ An important mistake is also the wrong rotation of objects. This causes that 
operations are made according to drawing but in the wrong dimension. 

■ Other errors occur too, but with in smaller amounts. 

All these mistakes enlarge the possibility of rejection of the parts during assembly or 
earlier during quality control. The process gets interfered because of the rework that 
has to be done. Rework therefore affects the efficiency of the machine shop. The 
problems in Mexicali are bigger than in the other facilities, because the operators 
have less experience with the processes and parts. 

Operator mistakes in the machine shop also have consequences for the material 
availability. Parts are not according to specifications and are therefore rejected . A 
bigger problem occurs when parts pass quality control and go to anodizing. The part 
gets anodized then and needs rework and re-anodizing, which causes extra costs. 

4. Stockroom 

The stockroom acts as a central point in the material process, decoupling the 
machine shop process from the assembly process. They have no influence on 
material availability, but are the intermediate between different departments. 
However, extra time for them needs to be spent solving problems of other 
departments regarding materials by tracing parts. 
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5. Assembly 

Finally in the assembly process a lot of things go wrong too. 

Most direct influence of the design quality is that parts that are manufactured 
according specification don't fit on the galleys. Consequence is that parts have to be 
replaced . This can be a) picked out of another kit or b) remade/reworked at the 
machine shop. A secondary problem is that a lot of times the parts flat are picked 
out of a kit for use in another galley aren't replaced. 

If critical parts are missing, production for a galley is stopped until the part has 
arrived. The operators, who are working on the galley, are moved to another galley 
on the same line. This has a lot of impact on the project lead-time. Operators are also 
less efficient because it takes time to move them to other galleys and because the 
missing of a part isn't told immediately. First operators tend to do some rework and 
cleaning activities before telling the lead man the problem. These hours are very 
inefficient. After operators are moved to another galley, work gets less efficient 
because too many people are working at one galley at the same time. 

6. Overall 

In all parts of the process, people built in extra control moments to control drawings. 
This is costing capacity and money. 
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Appendix 14. Problem analysis Mexicali 

Low productivity of the Mexicali plant can be declared by four main internal causes. 
Top management recognized these problems too late, which caused Mexicali not to 
perform in a way that it could have been. The problems are explained here after. 

1) Lack of a good feasibility study and set up plan 

Feasibility study 

Before opening the plant, some major considerations were never taken into account 
in a feasibility study: 
• Missing of support industry for the aerospace industry: raw materials had to be 

gotten out of the US. 
• Geographic situation: far from big cities with a very hot climate, which made it 

difficult to attract foreign management with knowledge and skills. 
• Employment situation: in the start up period of the plant, the unemployment-rate 

was very low which made it very difficult to attract good personnel and caused a 
very high turnover rate. 

Set up plan 

To set up a new facility in a foreign country, there are two extremes. 
1. Start slow. This means starting with a small group of experienced people who are 

building easy products in a small facility. The time span to grow is long and 
experience is built up while you go along. There is a low financial risk, but the 
profits are relatively small . 

2. The other way is to do it fast like a lot of maquiladores in Mexicali do. A 
maquiladora is a Mexican Corporation, which operates under a maquila program 
approved for it by the Mexican Secretariat of Commerce and Industrial 
Development (SECOFI). A maquila program entitles the company, first , to foreign 
investment participation in the capital -- and in management -- of up to 100% 
without need of any special authorization; second, it entitles the company to 
special customs treatment, allowing duty free temporary import of machinery, 
equipment, parts and materials, and administrative equipment such as 
computers, and communications devices, subject only to posting a bond 
guaranteeing that such goods will not remain in Mexico permanently8

. 

Maquiladores bring in a large experienced group of people to train the new 
people in a big facility. The build up period from simple to complex products is 
short. The financial risk is bigger, but the return on investment can be bigger and 
can take less time. 

The plan for the plant in Mexicali was to start with simple products and to build up to 
more difficult products in a slow way. Driessen however built a big facility, which 
made the urge to gain back the investment big. Because of the insufficient availability 
of simple programs, Mexicali needed to manufacture complex product while the 
number of experienced people to support that were not there. The (changed) plan 
was not in accordance to the available resources. 

Apart from that, when setting up a plant, it is necessary to at least have good 
systems, Driessen doesn't have these systems. In the other plants, having 
experienced people do the job solves this problem. Lack of systems makes setting 

8 Source: http://www.bancomext-mtl.com/invest/vox128.htm 
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up a new plant in a foreign country a nearly mission impossible. Systems missing 
are: 
• No production standards are available which makes it difficult to train people. 
• No training program was available. 
• Product is difficult to reproduce because of the drawing problems. 
• There are no quality standards or workmanship standards. 

2) Internal competition within the Driessen organization (culture) 

The company used to be a privately owned (family) company. Upper management 
tried to keep the control as high as possible by creating small facilities that were able 
to be self-supporting. The different facilities were even competing with each other. 
However, a few years ago Driessen was sold to investment banks. Therefore the 
company needs to make a transition into an organization that acts as one company, 
but this is still not the case. 

Facilities are still competing and try to get their capacity load to an optimal level 
without thinking about the company as a whole. To get work to Mexicali, it was seen 
as a subcontractor within the Driessen organization. The outsourcing facility got the 
galley at 85% of the costs budgeted for producing in their own facility. The 15% was 
meant for compensation for extra costs made for outsourcing. 

This works in periods of high demand because other facilities don't have enough 
capacity to build the galleys. The performance of the outsourcing plants relies on the 
subcontractor. However in periods of low demands, the subcontractor becomes a 
competitor. Outsourcing is a danger for their own plant because if the subcontractor 
performs well against lower costs, this will mean that capacity will be cut in their own 
plant. Because of the fear to loose their own capacity, the other plants didn't give the 
proper support to Mexicali. 

Another related problem was that because the other facilities were more or less 
forced to hand over work to Mexicali, they handed over difficult projects or projects 
with problems. 

3) Lack of knowledge and skills 

Problems occurring in Mexicali were no different from the problems in the other 
plants only the magnitude was different. Even in a mature environment it is difficult to 
mix products designed in other locations. This was even more difficult in an 
inexperienced facility as Mexicali. Next to that, physically close engineering support 
is a must. Mexicali also missed that. Reasons for the lack of knowledge and skills of 
the people working in Mexicali are several. 
• People opening the plant lacked real knowledge of the processes so they had to 

invent the wheel again . The plant was opened by just a small group of 
experienced people, while expectations were high regarding growth. 

• The plant had no real training program until Vista got involved around November 
2001. 

• One of the other causes was that there was too much focus on hiring cheap 
people and too little focus on hiring skilled people. Having skilled people at the 
right place that could teach and guide the other people could have solved this 
problem. 

• Apart from that, as said, the sharing of knowledge from the other plants was poor. 
The other plants, partly caused by the fear of people losing their own jobs, they 
gave no real support and feedback on problems. 
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4) Not able to adjust to the local culture and habits 

Another important internal fail factor is the fact that production and rranagement 
wasn't adapted well enough to the local standards. Mexican people require a 
different way of management with more leadership and a different rewarding system 
(more incentive based) . Although Mexican managers emphasized the importance of 
another system , eventually nothing changed. Besides this, it is also very important 
that management speaks Spanish, some of the managers did not. 

5) Management 

The last main factor is the management within Driessen. In all echelons managers 
have failed . Higher management did not handle the facility well. Wrong people were 
put in the wrong positions. They did not replace people that were not performing well. 
Problems were not recognized in time so that proper actions to improve the situation 
were not taken. On the other hands middle management failed to create support for 
solving the problems they were facing with. They also failed in managing the facility 
well. 

Operational level 

At operational level some examples of mistakes were: 
Mixing glue by hand while this is a critical process. A machine 'only' $ 30K. 
Never taking the weather conditions in considerations. Galleys got damaged 
during shipping. Using a cooled truck would have solved this problem. 
Misapplied use of cells , which caused people to be mediocre all processes 
instead of being excellent specialists in one task. 
Letting unskilled people do the critical (safety issue) and difficult process of 
electrical with two different standards (Boeing and Airbus) . 

Lessons learned 

In general, it can be stated that the design process and the production procedures 
are not well established enough to produce galleys in low labor countries. If they 
would have to do it again, all people stress the importance of having Mexican 
managers at key middle management positions of Production (communication with 
people/knowing culture), Human Resources (knowing the culture and laws) and 
Finance (laws and regulations). A general manager not only has to treat people with 
respect, but also has to listen to them. " 

They also feel that lack of proper knowledge and support were key factors for failure. 
The production of complex galleys was started at a time when the plant was not in a 
development stage of producing these galleys (especially the complex G5's). Also 
on site engineering support was lacking. 

It would have been better if the facility were placed under supervision of another 
facility earlier. In the situation earlier, know one wanted to take responsibility for the 
plant. 

The last important factor is that you have to start slowly. It takes time to earn back 
your money. You have to anticipate on that and not change your plan during the 
course by having the people do things they are not able to. You also have to 
anticipate on extra directs and indirects in the supporting plant. Not only in money, 
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but also in resources. Vista lost almost 25% of its capacity in supporting Mexicali, 
affecting its own productivity. 

On the positive side, although there were problems, the facility in some ways was 
adapted to the culture (cafeteria, social benefits). Next to that, Mexicali had very well 
classified and loyal people in management and supervisory positions. 
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Appendix 15. Demand and production capacity 

In the table the planned production (allocated production) and the production 
capacity (actual production) are shown. The average direct hours allocated in the US 
plants in 6 months (week 40 2002 -week 14 2003) is about 7600. For estimating the 
demand for 2003 based on the new production allocation strategy the Airbus demand 
has to be subtracted and also the fall in demand for Boeing has to be included. For 
the estimation of the hours for the coming year, the Airbus hours have to be 
excluded. The rates used are depicted in the table. 

Table: Rates used for determining production allocated 

Current ratio Airbus/Boeing products in the US: 1 :2 
(Estimated) ratio sales value 2002/2003 Boeing ($ 24 million/$ 20 5:4 
million) 

■ The total weekly Boeing demand 2003 = 2/3 * 7600 * 4/5 = 5100 direct hours 
■ The total weekly Airbus demand 2003 = production transferred from the USA+ 

already allocated in WW 2003 = 2003 = 1/3 * 7600 + 2900 = 5400 hours 
■ Production capacity is derived from the production planning (actual USA and 

actual WW, see table production planning). Actual USA = 8400, actual WW = 
2600 

a e: ro ucfton p,annmg an T, bl P d . . 2002 d 2003 

Year 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 
Week number 40 41 42 43 44 45 46 47 48 49 
Allocated GG - 3382 529 529 7882 7059 6000 5353 4294 3588 
Actual GG 5265 5265 5265 5265 5265 5265 5265 5265 4300 5265 

Allocated Vista 3645 3915 4066 4244 3822 3241 3375 3054 2606 2599 
Actual Vista 3680 3680 3680 3680 3680 3680 3680 2200 3680 3680 

Allocated USA 3645 7297 4595 4773 11704 10300 9375 8407 6900 6187 
Actual USA 8945 8945 8945 8945 8945 8945 8945 7465 7980 8945 
Allocated WW 1239 1392 1584 1822 1962 2361 2561 3008 3312 3497 
Actual WW 2412 2344 2307 2444 2545 2727 2706 2706 2671 2671 
Total Actual 11357 11289 11252 11389 11490 11672 11651 10171 10651 11616 
Capacity 

Year 2002 2002 2003 2003 2003 2003 2003 2003 2003 2003 
Week number 51 52 1 2 3 4 5 6 7 8 
Allocated GG 4176 3029 3529 5000 5706 6470 6176 4823 4294 3176 
Actual GG 5265 0 3576 5265 5265 5265 5265 5265 5265 5265 
Allocated Vista 3650 3625 3505 4003 3244 3174 3005 2646 2632 1957 
Actual Vista 3680 0 3680 3680 3680 3680 3680 3680 3680 3680 
Allocated USA 7826 6654 7034 9003 8950 9644 9181 7469 6926 5133 
Actual USA 8945 0 7256 8945 8945 8945 8945 8945 8945 8945 

Allocated WW 3477 3341 3265 3579 3485 3588 3441 3278 3288 3099 
Actual WW 2587 1134 1064 2706 2671 2671 2671 2650 2650 2650 

Total Actual 11532 1134 8320 11651 11616 11616 11616 11595 11595 11595 
Capacity 
Contmuat,on on next page 
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Table: Continuation previous page 

Year 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 
Week number 10 11 12 13 14 15 16 17 18 19 20 
Allocated GG 6235 5823 6617 7235 8147 5265 3912 3529 3676 2118 3147 
Actual GG 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 
Allocated Vista 1315 1464 1495 1180 1198 1188 1253 1386 1423 1105 1022 
Actual Vista 3680 3680 3680 3680 3680 3680 3680 3680 3680 3680 3680 
Allocated USA 7550 7287 8112 8415 9345 6453 5165 4915 5099 3223 4169 
Actual USA 8945 8945 8945 8945 8945 8945 8945 8945 8945 8945 8945 
Allocated WW 3124 3034 2612 2525 2602 2250 2083 1806 1611 1550 1720 
Actual WW 2650 2650 2650 2650 2685 2685 2685 2192 2685 2685 2685 
Total Actual 11595 11595 11595 11595 11630 11630 11630 11137 11630 11630 11630 
Capacity 

Year 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 
Week number 21 22 23 24 25 26 27 28 29 30 31 
Allocated GG 2118 2000 2618 1970 2941 3529 3765 3029 2765 2882 1853 
Actual GG 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 
Allocated Vista 1130 925 870 939 837 723 878 1114 1273 1593 1344 
Actual Vista 2200 3680 3680 3680 3680 2200 3680 3680 3680 3680 3680 
Allocated USA 3248 2925 3488 2909 3778 4252 4643 4143 4038 4475 3197 
Actual USA 7465 8945 8945 8945 8945 7465 8945 8945 8945 8945 8945 
Allocated WW 1873 2181 2264 2464 2513 2525 2329 2396 2434 2191 2317 
Actual WW 2685 1712 2685 2186 2685 2685 2685 2685 2664 2650 2650 
Total Actual 10150 10657 11630 11131 11630 10150 11630 11630 11609 11595 11595 
Capacity 

Year 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 
Week number 32 33 34 35 36 37 38 39 40 41 42 
Allocated GG 1794 2412 1529 1382 2176 1882 1941 2471 2824 2824 2235 
Actual GG 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 5265 
Allocated Vista 1391 1428 1894 1026 694 1207 1562 1447 828 1369 1540 
Actual Vista 3680 3680 3680 3680 3680 3680 3680 3680 3680 3680 3680 
Allocated USA 3185 3840 3423 2408 2870 3089 3503 3918 3652 4193 3775 
Actual USA 8945 8945 8945 8945 8945 8945 8945 8945 8945 8945 8945 
Allocated WW 2046 1673 1710 1885 1736 1552 1474 1361 1066 919 1085 
Actual WW 2657 2706 2727 2727 2692 2692 2692 2692 2727 2727 2727 
Total Actual 11602 11651 11672 11672 11637 11637 11637 11637 11672 11672 11672 
Capacity 

Continuation on next page 
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Table: Continuation of previous pages 

Year 2003 2003 2003 2003 2003 2003 2003 2003 2003 2003 
Week number 43 44 45 46 47 48 49 50 51 52 
Allocated GG 2235 2647 3235 2882 2765 2853 3824 3588 2647 2823 
Actual GG 5265 5265 5265 5265 5265 5265 5265 5265 5265 0 
Allocated Vista 1594 1253 1483 1581 1634 1343 850 1052 1193 1131 
Actual Vista 3680 3680 3680 3680 2200 3680 3680 3680 3680 3680 
Allocated USA 3829 3900 4718 4463 4399 4196 4674 4640 3840 3954 
Actual USA 8945 8945 8945 8945 7465 8945 8945 8945 8945 3680 
Allocated WW 1454 1830 1797 1865 1991 1619 1222 723 438 206 
Actual WW 2727 2727 2727 2727 2727 2727 2727 2727 2727 1116 
Total Actual 11672 11672 11672 11672 10192 11672 11672 11672 11672 4796 
Capacity 
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Appendix 16. Cost savings and investments short 
term production allocation 

In this appendix the cost savings and investments of the short-term production 
allocation decisions are discussed. 

Investments Vista closure 

■ Depreciation of stocks and equipment: the current stock and equipment has to be 
sold. However, the value that it is sold at, will not be as much as the actual 
current value. The difference between actual value and sales value has to be 
depreciated (not much to earn by selling equipment: 10 cents for a dollar ... ). 
Work In Progress is not depreciated . Assumed is that this volume will be 
produced in GG or sold later 

■ Obligated rent: The building where Driessen is located in Driessen is rented. A 
fee will have to be paid to end the hire agreement. Assumed is that one year rent 
has to be paid. 

■ Release of personnel: The personnel that are working in Vista will have to be laid 
off. Personnel have the right on severance pay. For every year an employee is 
working for Driessen a week of salary is paid up to a maximum of 6 weeks. 
Managers have right for 2 weeks pay per year worked up to a maximum of 12 
weeks. Not all the engineers will be laid off, some of them will be transferred to 
Garden Grove. 

■ Management costs : With the organization of the closing down of the facility, a lot 
work is involved. This includes organization in the field of production and 
materials transfer coordination, legal and financial liquidation, and work human 
resources. Assumed is that 5 managers will be working 3 months 

■ Legal liquidation costs: Legal costs consist of the cost of external parties (like 
lawyers) to end the existence of the company. Research show that professional 
fees are about 3.1 - 4.3 % of the value before closure (Branch, 2002) 

■ Transfer of materials: Costs need to be made to transfer useful materials to the 
other facilities. Administrative work is involved in this, but also the sorting, 
packaging and transportation of the materials. 

■ Transfer of production: Also production needs to be moved to Garden Grove. The 
same work is involved as in the transfer of materials (administrative, sorting, 
packaging and transportation). 20 direct and 10 indirect employees will be 
concerned with this job for about three months. 
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Table: Investments due to close down Vista facility 

Depreciation inventory 

Floor stock 16.726,98 

Stockroom inventory 1.092.209,37 

Affiliated goods 133.325,95 

Subtotal 1.242.262 

Total 0,9 1.118.036 

Depreciation equipment 

Leasehold improvement 636.230 AID - Leasehold improvement (188.725) 447.506 

Capital lease equipment 812.287 AID - Capital lease equipment (545.963) 266.324 

Office equipment 443.618 AID - Office equipment (424.080) 19.538 

Computer equipment 892.765 AID - Computer (666,546) 226.219 

Software 453.745 AID - Software (366.691) 87.055 

Shop machinery 2.479.899 AID - Shop machinery (1.963.694) 516.205 

Shop equipment 491 .929 AID - Shop equipment (416.517) 75.412 

Vehicles 48.766 AID - Vehicles (48.766) -
Subtotal 1.638.258 

Total 0,9 1.474.432 

Obligated rent 180.800 180.800 

Management costs 3 5 5000 75.000 

Release of personnel 

Severance pay managers 12weeks 0,23 5 60000 69.231 

Severance pay engineers 6weeks 0,12 

Severance pay indirect 6weeks 0, 12 31 34000 121 .615 

Severance pay directs 6weeks 0, 12 129 19000 282.808 

Legal liquidation 4.000.000 0,035 140.000 

Transfer of materials 20 3 1.583 95.000 

10 3 2.833 85.000 180.000 

Transfer of production 20 2 1.583 63.333 

Total investments 3.705.255 

Cost savings Vista closure 

Looking at cost savings only the fixed cost savings will be considered. Variable cost 
savings would also be obtained if the facility would not be closed . 

Because the facility in Garden Grove has to reduce capacity after the Airbus 
production is transferred to Holland, none of the indirect people will be necessary. 
This will mean that all management salaries and all costs of indirect employees will 
be cost savings. The other entire overhead costs are considered to be fixed as well. 
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Table: Savings in indirect costs 

Indirect costs Savings($) 

# employees 

Management salaries GM + managers 5 300.000 

Indirect salaries Purchasing 2 68.00( 

Planning 3 102.000 

Accounting 2 68.000 

HR 3 102.000 

QA 8 272.000 

Progr. Adm. 1 34.000 

Stockroom 3 57.000 

Shipping 0 -
Static test 0 -
Driver 0 -
Supervisor 9 306.000 

Others indirect costs 

Other labor costs 388.352 

Housing exp. 237.318 

Depreciation exp. 338.23,i 

Maintenance exp. 18.161 

Personnel exp. 42.948 

Operating exp. 461.933 

Travel exp. 179.474 

G&A exp. 416.883 

Tot. other exp. 555.052 

Total 3.947.35~ 

Cost savings distribution costs 

In 2002 about 360 shipsets were shipped to Airbus and Boeing. If half of these 
shipsets were Airbus products and half of the Airbus products were produced in the 
USA, this means that about 90 shipsets were shipped over the ocean. Shipping one 
shipset over the ocean costs between$ 3000 and$ 6500. Based on a shipping price 
of$ 4000, a cost saving of$ 360,000 can be obtained when producing the galleys in 
Europe. 
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