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Abstract 
This chapter describes the use of a tailored simulation game as a participative method in the 

change management of a product line. The priciples and the practical realization of the simulation 

games in a case company are described, and results and experiences are discussed. 
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1. INTRODUCTION 

A round of customized simulation games are currently used as a participative business process re

engineering method in an old European manufacturing company of 160 employees. The change 

process of the company as a whole aims at radical strategy-structural transition towards improved 

global competitiveness. The main targets of this transition are the change from inventory-based to 

customer-driven business, the radical reduction of delivery times of the products, and a 50% decrease 

in the inventories. Other aims are to increase quality awareness and flexibility in production, and to 

create a new company culture that is sensitive for customer satisfaction. - These aims are very much 

in line with the "lean production" paradigm (e.g. Womack et al 1990, Stalk and Hout 1990) and the 

goals of process re-engineering (e.g. Davenport 1993). 
As the first step towards the vision, the manufacturing of the basic, high volume product line is 

currently under reorganization. Simulation games, together with other training and project 

management methods, have been used as a tool for the participative design and implementation of a 

new manufacturing system, from an inventory-based production system into a customer-oriented 

order-to-delivery process. 
The company's change process began in 1993, and is still under way. The simulation games have 

been used in successive rounds during the ongoing design phase of the order-to-delivery process, and 

they will be repeated in the implemetation phase. In this chapter, intermediary experiences of the games 

are reported. 

2. THE PRESENT AND FUTURE ORDER-TO-DELIVERY PROCESS 

In the next sections, the present state and the planned future of the order -to-delivery process are 

briefly described. Since the change process is still going on, the final results cannot be analyzed yet. 

However, certain features of the original order-to-delivery process plan have already been modified 

as a result of the games (c.f sections 4.2 and 5). 
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2.1 The production system 
Before the change, the production of the basic, high volume product (one of the three product 

lines) was the weakest operation of the company. The production line was semi-automatic: component 
production was partly automated, but final assembly was conducted manually. The layout was 
functional, the tasks were differentiated into short, repetitive phases. 

The product was produced in wide varieties. Production was planned on a yearly basis on demand 
forecasts, and individual orders had long delivery times. The high inventories as well as work in 
process tied up a lot of capital. The result was poor productivity and decreasing competitiveness on 
the global market. 

After the change, assembly is planned to be fully automated with the implementation of a new 
FMS assembly line. This requires modifications in the product, which is composed of generic and 
customized components. The production of the customized components will be streamlined and semi
automated. The generic component production will partly remain manual. 

According to new process thinking, production will be based on customer orders insted of stock 
orientation. This means very strict but simple order-based production control principles and systems 
between the semi-automated component production and the assembly line, to manage the different 
customized subassemblies in the right order into the sensitive assembly line (Figure 1). To simplify 
production control, the lot size will be standardized . 

GENERIC PART 
PRODUCTION 

CUSTOMIZED PRODUCTION .. 
~--------~ 

PART1 PART1 

PART2 PART2 

SUPPLIED PARTS 

Figure 1. Material flow in production line 1. 

2.2 The organization and the information systems 

ASSEMBLY2 

PACKING 

Before the change, the company's organization was functionally differentiated, with problems in 
cooperation between sales, the logistics department (materials administration, production planning and 
control), and actual production departments. Production control was a complex task, with lots of 
interdepartmental communication and needs for mutual adjustment. The product itself was a positive 
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joining force in the organization, but the employees did not have an overall view even of the 
production line, not to mention the whole order-to-delivery process. 

The individual jobs in production were in the semi-automated parts Tayloristic and very 
monotonous, in the manual parts highly specialized, requiring a lot of dexterity. 

Computerized information systems for production planning and materials administration were just 
implemented when the change began, and they were considered to fit the new manufacturing system. 

After the change, in the future order-to-delivery process, the new organization is planned to be 
as streamlined as possible. The production of each main product line will be organized into a product 
factory, which receives customer orders from the sales department through the logistics department 
(Figure 2). 

I PRODUCTION LINE 1 I 
GENERIC 

I I 
COLLECTING 

PARTS SHIPMENTS 
LINE PRODUCTION LINE 2 

I PRODUCTION LINE 3 I 

e 8 - - -
LOGISTICS PRODUCTION ADMINISTRATIO 

TECHNOLOGY 

- - -

Figure 2. The future organization of the case company. 

The existing computerized systems will be integrated into a network, and a new system is planned 
for to support the production control of the customized components. The guiding principles in the 
new organization are process-orientation and efficiency of the whole logistic chain. The non-value 
adding tasks should be eliminated. 
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The future order-to-delivery process requires changes in jobs and responsibilities that cut 
departments and organizational layers. For the first time, process thinking is introduced into the 
company: the suboptimizing between the organizations and units is avoided by taking the whole order
to-delivery process as the object of re-engineering. The whole personnel from sales through production 
to delivery is thus touched in the change, which will also affect organizational culture. 

Human resource requirements change; the future order-to-delivery process requires a multiskilled 
workforce, that can handle the new technology, multiple tasks, quality, maintenance, can apply the new 
production control principles and use the information systems. This means a great demand for 
employee training. Moreover, the reward systems must be revised to fit the new process orientation. 

3. PREPARATION OF THE SIMULATION GAMES 

To facilitate the complex techno-organizational change towards the process oriented order-to
delivery system, the company's managing director chose to use simulation games (e.g. Saunders 1988). 
The simulation games allow the participants to experiment and train the planned process, to experience 
new working situations and training needs, to realize shortcomings and to improve the plans. Through 
these participative simulation games, a common understanding and commitment to the change is 
created. (Ruohomaki, in this volume, Ruohomaki 1994, also Smeds 1994, Smeds and Haho 1995). 

3.1 The nature of the order-to-delivery simulation game 
The simulation game consists of a simplified and accelerated analog model of the future order-to

delivery-process, containing both the information and material flows. It is not a computer program, 
but is played in human co-operation. The employees and managers play the simulation game in their 
work roles according to the new production management principles and rules (c.f Riis 1990). The 
operations and decisions in the simulations are generated by the players. In the simulations, special 
emphasis is put on discussion, problem solving, and search for new design ideas. The game is guided 
by game facilitators, who are in this case external consultants and the authors of this chapter. 

The games are played during the design phase in several rounds, to experiment and test the plan 
of the new order-to-deilvery process. Based on results and ideas that come up in the games, the plan 
is modified. Accordingly, also the game itself is developed further, as the change process proceeds 
towards implementation. 

3.2 Modelling for the simulation games 
The game is built at the company site, by the external facilitators in collaboration with the 

company's process re-engineering team. The information on which the game is based stems from the 
process plans developed in the company. These plans have been preceeded by a careful analysis of the 
present situation, and the company's strategic planning for the future. 

For the purpose of the game, the information and material flows of the future order-to-delivery 
process are described with a simple, easy-to-follow process chart, instead of IDEFO or similar 
hierarchical models. In the process chart, the tasks, inputs and outputs, responsible organizations and 
positions as well as the needed tools and rules are described (Figure 3). This modelling structure is in 
line with total quality management principles. 
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Figure 3. Modelling principle in the process chart. 

The process chart is the basic model or manuscript for building up the game. Print-outs of the 
chart are used as game material for the participants. Magnified copies of the process chart are also 
attached to the game room walls, together with other material: e.g. pictures of the future organization, 
layout and machines. 

The layout of the game, together with the game material, is the analog static model of the 
process. Desks, with seats for every participant, are organized like departments, according to the 
planned process layout. The game material consists of !ego bricks or real product parts, pallettes, 
computer lists (possibly also real computer terminals), order forms, stickers, paper and pencil. Time 
in the game is in this case counted in simulated days. 

The dynamic simulation model of the process is created by the participants, when they play the 
game. The participants pass over the information and the material, following the sequence of the 
process chart. Each participant explains his/her task, so that the role of each person and task for the 
process can be seen, heard and discussed. This helps the participants to ask good questions, reveal 
possible problems or to find new process-oriented ideas. 

4. REALIZING THE SIMULATION GAMES 

In this case company, simulation games have already been played twice: in February and May 
1994. The game model itself, as well as the plans for the future order-to-delivery process, have been 
developed furher between the rounds. The next round of games will be in the beginning of 1995, 
during the implementation phase of the FMS system. 
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4.1 The first round of games 
The first round of games was realized during two days in February 1994. Altogether 18 

participants played these games: managers and staff from sales, personnel, product development, 
logistics and production planning as well as manufacturing. Also the managing director took part in 
the simulations. 

The aim of the first day games was to understand and test the future process on a rather general 
level: the information and material flow in the new order-to delivery-process from customer order to 
delivery. 

The first simulation day started with a general informative workshop, led by the managing 
director and external consultants. The simulation then began with the "office part" of the process: the 
order handling tasks in sales and logistics. The simulation used data from an actual past order and 
future planned throughput-times. Important items concerning the information and work flow were 
discussed during the one hour simulation, e.g.: 

processing of the customer order in the sales department 
determining delivery dates: information needs between the sales and logistics department 
the information flow between sales, logistics and production using the computer system for 
production control 

The simulation of the "production part" took approximately three hours and was more informing 
than simulating in nature. The new information flow, material flow and work flow of the future 
production line was explained by "walking through" and explaining the game model step by step. The 
company experts who had been planning the new system answered to the participants' questions about 
new production control principles, push-pull-modes, the functioning of the automated assembly line 
etc. 

The second day game focused on the production part of the process. A refined simulation model 
was designed for this purpose, based on the first simulation day's discussions and observations. 
Production was simulated using a hypothetical customer order. Important items noticed and discussed 
during the simulation were e.g. 

batch size in generic component production 
size of palettes, size of production lots 
flow of empty palettes 
inventories at the end of the component lines 
computer documents for customized component production 
transfer of responsibility and information between changing shifts 
the tasks and responsibilities in expedition 
questions about quality, breakdown situations of the assembly line 

The simulation lasted two hours, and was followed by a joint discussion about problems and open 
questions that were encountered during the simulation. A short workshop concerning thoughts about 
the simulation days ended the second day. 

4.2 The interval between the rounds 
The first round of games resulted in huge "development idea bank". The participants wrote down 

during the simulations 78 ideas, problems or questions concerning the future order-to-delivery process. 
The yellow "idea stickers" were gathered on the process chart on the wall, and became an important 
input for the company's small change project team. Of the ideas, 37 concerned sales and 
administration, 41 production. 
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In the interval period between the February and May simulations, the idea bank was used by the 

project team to refine the product line plans. In addition to this formal development, also "grass roots" 

innovative actions were taken. Each participant had during the first games received a common 

understanding about the whole order-to-delivery process with its still unresolved problems, and could 

now go on with autonomous idea development. 
Thus, before the second round, the following important steps were taken, that changed the future 

process plan: 
instead of aquiring the already planned information system for the scheduling of component 

production, a visual KANBAN system was tested in a "minisimulation" by the production 

manager and his staff. 
the company's IT -specialist developed a spreadsheet application to extract from the production 

planning and control system the information to set delivery dates. 

4.3 The second round of games 
The second round of simulations were realized during two days in May 1994. Altogether 24 

participants, out of which seven shopfloor workers, participated in the games. Managers from all main 

departments of the company were present. Nine of the managers and supervisors had also participated 

in the first round of simulations, one of them being the managing director himself - In addition, also 

the representatives of the FMS system supplier attended the first simulation day as observers. 

The second simulation model was more realistic than the first one. It included the KANBAN

control for the generic components, and real computer lists for the control of the order -based lines. 

The material flow was simulated with real materials and palettes instead of !ego bricks. Computer 

terminals were introduced to the game (although off-line). In the simulations, special emphasis was 

put on the throughput time target, quality and flexibility. 
The first day games gave an overall picture of the future process, starting with the simulation 

of one order from the office, and going then over to production. In a repeated simulation of the 

production part, a set of orders was followed through in more detail. 
The most important idea that came up in the office order handling process was, that decision 

making concerning delivery dates could be simplified using the new spreadsheet application. With the 

new application sales could get the required capacity information to set the dates, without complicated 

coordination between logistics and sales. This idea was accepted with enthusiasm by all participants 

during the game session. Additional questions arouse, concerning e.g. 
the handling of big orders versus small ones, flexibility 
the needs of expedition to receive computerized order information 
the throughput time of "paper work" 
·possibility to combine the preparation of the shipping documents and bills 

The simulation of the "production part" concentrated at first more on the information flow 

aspects: on computer documents connected to the order, and the ways to use this information in the 

control of the material flow. For non-automated tasks, the autonomy and responsibility aspects were 

discussed, as well as customer orientation. More often than in the first game round, the discussions 

concerned now the whole process; many themes connected e.g. office and production, sales and 

shipping. 
The production simulation was then repeated with a set of typical orders, to clarify and try out 

the production control principles and methods. The KANBAN control of component production was 

tried out and explained. The computer documents for order-based scheduling and material 

requirements were used by the supervisors and employees to handle the real components and other 

material through the process, until the ordered products were packaged and ready for shipping. During 
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the two hour simulation, also the functioning of the new FMS assemmbly line was explained in detail. 
- However, in the simulations, the FMS technology and its control system had to be taken as given, 
they had been specified already long before the first round of games. 

The second day game concentrated on the production part of the process. The simulation 
highlighted the control principles, and the possible difficulties that can be encountered and must be 
solved through human intervention. The use ofKANBAN in the component lines was again tried out. 
The importance of component quality and possibilities for reparations were discussed, as well as the 
number of employees needed in production, and their required skills. After the simulation, the 
importance of preventive maintance, the requirements for flexibility during breakdowns, and the 
number of working shifts were discussed in a short workshop. 

The second simulation round ended with a workshop, where at first each participant told his/her 
experiences about the simulations. At the end of the workshop, the managing director organized the 
future planning of the product line into separate development project teams for the assembly line, the 
information systems and for the human resources. 

Also the second round of games produced many develpment ideas, questions or problems: 45 
more items were formulated by the participants, out of which 29 concerned production, and 16 sales 
and expedition. 

5. EXPERIENCES AND EFFECTS OF THE SIMULATION GAMES 

As a result of the first round of games, autonomous attempts were made in the organization to 
improve the future plans. The change project was now conceived as a common challenge. All 
managers and staff involved in the future process had in the first simulations received the same 
understanding about the planned process and its problems, and many of them went on to solve these 
problems in ad-hoc groups. This creative activity resulted in two important improvement ideas of the 
plans: the simplification of production control by using visual control instead of a new, expensive 
computerized information system, and new in-house software development that streamlined the 
decisionmaking process. These "grass-roots" ideas were jointly tested and accepted in the second 
simulation round. 

The second round of simulations was run with almost the whole personnel in the order-to-delivery 
chain, the managers as well as the blue collar workers. Again new ideas came up, concerning the 
information flow and division of responsibilities between departments and people, and, most 
importantly, also concrete controllability, quality and flexibility aspects in the material flow, connected 
with technology, computerized information systems and people. 

Based on these ideas and further developmental actions in the company, the future product line 
will be planned further. The last round of simulation games will be realized right after the first on-site 
technical tests of the new FMS line, to learn and fully implement the new process oriented organization 
and mode of operation as quickly as possible. 

The company's own capability to manage change, in the basic product line as well as in the larger 
transition, has improved through the games. The simulation games have shown to all engaged the 
efficiency of a participative approach in a change process. Thus, for the first time in its history, the 
company is currently applying also other participative methods like teamwork and project 
management. The company is also considering to use simulation games in the re-organization of its 
other product lines. A snow-ball effect for radical transition has started. 

Already after the first simulation round, the simulation games were estimated in the company to 
be a very useful method for business-process re-design (interview of top management, February 1994). 
The results of a survey among the participants show, that the experiences of the first simulation round 
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were very positive, and they grew even more positive after the second round. Overall, the participants' 
understanding of the future organization has become more uniform and process-like. The participants 
state that they have gained a good overall understanding of the new process, and that the games have 
been a very useful learning experience. The managers as well as the employees also realized needs for 
additional training to be able to work in the future process. 

The participants listed in the survey also the ideas they got through the simulations. In the first 
round, 46 ideas were mentioned (on average 2,6 per participant), and in the second round 67 (3,6). 
The most frequent ideas in both rounds concerned the communication and cooperation between 
organizational units, which seems to be an especially well-suited topic for a process-oriented 
simulation game. But the second round produced more ideas particularly concerning production and 
the material flow, wheras the first games awakened more ideas in the information flow. This is a 
natural consequence from the differences of the two simulations. The second simulation round was 
based on a more detailed and realistic model of production, and it created more ideas associated to the 
real world it mirrored. 

The many ideas that were found during the simulations were either written on stickers as direct 
input for the development project teams, or stored in the minds of the participants. These ideas form 
a huge "change capital" for the company's future transition. The participants believe and expect, that 
their ideas will be implemented during the change process. Almost all participants of the first game 
round, and all of the second round also believe that the simulation days will have an effect on the 
organization's culture, in that their possibilities to present development ideas and suggestions will 
remain better in the company also in the future. 

The participants of the simulation games share the belief, that the design of the new product line 
can be improved, and its start-up time reduced, with the help of the simulations. Over 30% of the 
participants from the first round, and over 50"/o of the second round estimate that the start-up time will 
be reduced to a great extent. According to the managing director in May 1994, the company has 
already saved half a year in the total implementation time of the new product line. 

The full effects of the simulations can however only be assessed ex post, after the implementation 
of the new line. And even then, they are hard to separate from other development efforts and external 
events. 
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Description of game 

Name of game Tailored "order-to-delivery" process game 
Purpose of game Reorganization of order-to-delivery process for strategic 

advantage. From functional organization to product lines, 
from inventory-based to order-based production. Reduction 
of throughput time and inventory level. Implementation 
of FMS technology. Mangement of change, participation, 
learning, innovation. 

Subjects treated Process orientation. New automated assembly line, its 
layout and functioning. Information flow, material flow, 
work flow. Use of information systems. New tasks and 
responsibilities. Production control principles, throughput-
time, flexibility, product and process quality, customer focus 

Brief description of The game is tailored to the company and played by the 
game managers and employees in their own roles. 
Format Layout drawings and process flow charts are attached on the 

game room walls. The game is played around desks 
organized like departments. Game material consists of lego 
bricks (later real product parts), palettes, computer lists, 
stickers, paper and pencil, game instructions. Typical orders 
are simulated. Time is counted in simulated days. The 
game is led by external facilitators. Between game sessions, 
workshops are held. 

No. of roles As many as there are different jobs in the simulated process 
No. of participants I) 18 participants: 15 in different game roles, 3 as observers 

II) 24 participants: 21 in different game roles, 3 as observers 

Duration The games have been realized in February and May 1994, 
the next round will be in the beginning of 1995. Each round 
lasts two days, each game session 1-3 hours. 

Where applied? In a European manufacturing company of 160 employees 
Experience Learning, communication and innovation impacts, 

practical help for change management (triggered active 
project management, team work, participation, initiatives). 

Benefit Improvement and cost savings in the future process, e.g. 
simplification of information flows and shortening of 
throughput time through new division of tasks, visual 
control instead of computerized system. Estimated saving 
of 0,5 years in the lead-time of change. Transfer effects to 
other product lines. 

Limitations The game is tailored to one company, and its formalization 
level is quite low (but growing with the rounds). The 
setting up of the games is still rather time consuming. 

Name and address Riitta Smeds, Helsinki University of Technology, Industrial 
of contact person Management, Otakaari 4A, 02150 Espoo, Finland. 
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