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ABSTRACT 
 
The ideas of pull production managed by kanban-cards are well documented in the literature and are in 
practice worldwide. However, the electronic kanban systems that are utilized for example in the vehicle 
industry have not been studied to the same extent. The advance of ICT technologies like RFID technology 
presents us with the opportunity to develop more advanced ICT supported electronic kanban solutions. This 
study defines the factors influencing the success of electronic kanban systems and describes how they 
should be taken into account in the planning process.  
First the differences of traditional kanban and electronic kanbans are analyzed from a theoretical point of 
view. Second the factors influencing the success of electronic Kanban design are defined from the point of  
view of pull production philosophy and user-centered design theory. The electronic kanban system planning 
principles and ideas defined are analyzed and described in more detail in the practical case context. The 
case study presented describes the electronic kanban systems basic ideas,  the planning process and 
problems found. In addition, the user centered design (UCD) process utilized and its influence on the 
outcome are described more closely.  
The study suggests that the understanding of original pull planning philosophy is important. These ideas 
include, for example, production smoothing, support of continuous improvement (kaizen), tight operation 
synchronization, material flow, problem solving and visual management principles. The shop floor practices 
refined in leading companies utilizing the pull production system have to taken into account while planning 
the practical ICT applications. The UCD process is important, since the original ideas have to be infused in 
shop floor information and material flow control systems where the human-computer system interaction 
takes place.  
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1 INTRODUCTION 
The original kanban system is an essential part of Just In 
Time (JIT) manufacturing or a Lean Production system. It 
originated in Japanese manufacturing as a simple solution 
developed to manage repetitive small batch manufacturing. 
The most recognized and common kanban system is the 
one that Toyota Motor Company pioneered in the 1950´s. 
A large amount of literature and reports describe the 
Toyota kanban system.[1][2] Many companies have 
developed their own versions of the kanban system to 
support their specific operations and management 
principles. The ideas and practices vary from company to 
company and therefore an exact definition of kanban 
system practices is difficult.[3] For example, the latest 
developments like the conwip system are clearly based on 
the pull production and kanban type control principle, but 
function differently.[4]  
In this study the kanban system theory is based on classic 
examples of the Toyota Motor Company. Toyota was the 
first company to develop the pull production and kanban 
system. Toyota shared the idea first with its suppliers and 
later more widely with Japanese industry. The Toyota 
kanban system and its ideas and background are best 
documented in the literature and research. Different writers 
emphasize that the Toyota production philosophy should 
be applied as a whole system of values and principles.[5]  
Development of ICT-technologies, especially the RFID 
(Radio Frequency Identification Technology) and different 
factory environment wireless communication systems give 
new opportunities to develop more automated and 
sophisticated electronic kanban systems. The falling price 
of RFID tags and wireless communication applications 

makes it possible to utilize them in managing everyday 
factory operations. 
The basic functions of a kanban system can be realized by 
utilizing RFID tags to report the material batch status, 
number of batches and location of each batch. Wireless 
ICT -technology can be used to report different actions or 
changes in production batch status. The computer system 
can calculate system schedules and update kanban  
parameters based on the real time system status.  
Despite the fact that an electronic kanban has many 
advantages over the traditional card based kanban and is 
used in the motor vehicle industry, there are very few 
scientific reports or articles that study or describe the real 
life operating system and principles of electronic kanban 
system development and implementation.  
This study explains how the original and successful 
kanban and pull production ideas are best applied in an 
ICT based electronic kanban system. The study includes a 
case study that helps to clarify the factors influencing the 
success of electronic kanban systems and describes how 
they should be taken into account in planning process.  
First the differences between the traditional kanban and 
electronic kanban are analyzed from a theoretical point of 
view. Second the factors influencing the success of 
electronic Kanban design are defined from the point of 
view of pull production philosophy and user centered 
design (UCD) theory. The UCD planning process is used in 
kanban system planning and it’s influence into the planning 
process and design results are reported.  
 



2 THE BASIC ELEMENTS OF THE KANBAN SYSTEM 
The kanban system is a pull planning system that 
authorizes manufacturing based on the state of the 
production system.[4] The push planning system is 
however based on planning that defines the manufacturing 
schedule. The basic idea of the kanban system is quite 
simple: kanban cards are used as signals to the preceding 
production phases that authorize a specified component 
batch delivery or production. The Japanese word kanban 
can be translated as a visual signboard or card.[6] [4] In 
practice it is a simple card that specifies an item batch to 
be delivered or manufactured.  

2.1 The kanban functions 
The traditional kanban described in many sources includes 
two types of kanban cards. The withdrawal (or transfer or 
move) kanban authorizes the movement of production 
batch. This card is sent to the supplier when the material 
batch is taken from the inventory to the production. It 
controls the material flow from the supplier or 
manufacturing unit to the downstream manufacturing 
phase. The Production kanban authorizes the production 
of parts based on the consumption in downstream 
operations. As the materials are consumed and new batch 
is taken into use, the kanban card is released and sent to 
upstream operations.  
The number of kanban cards limits the number of 
production batches in operations at the same time. The 
batch size is calculated carefully based on exact 
production needs (takt-time), manufacturing setup and 
cycle time (throughput time). 
This two-card system is used when the manufacturing 
department or supplier are spatially distributed. If the 
manufacturing operations are located closely in the same 
area, a production kanban can be used singlely to control 
manufacturing. Many companies have developed their own 
versions of the kanban system to support their specific 
operations management needs. [3]   

2.2 Kanban as a part of JIT manufacturing 
The prerequisite of the kanban system to operate 
effectively is the implementation of Just in Time 
manufacturing principles.  
According to Monden [3]  the kanban system in the Toyota 
production system is supported by the following systems:   

• Production smoothing    
• Standardization of jobs 
• Reduction of setup time    
• Improvement activities 
• Design of Machine layout   
• Autonomation 

The kanban system is one of the most visible parts of JIT 
manufacturing, but its applicability is directly interlinked 
with other JIT manufacturing principles. 
One of the most influential characteristics of kanban 
system is its support to operations improvement. The 
kanban controls system is used to limit or cut down work in 
progress inventories, which will reveal the hidden problems 
in operations. When the problems are made visible they 
are solved to improve the operations further. After the 
operations improvement the production batch and batch 
size are cut down to start the improvement cycle again. 
The promotion of operations improvement is widely 
considered to be one of the most important features of a 
kanban system. [1] [2] [3] 

2.3 The advantages of the kanban system 
According to different authors the pull production system 
controlled by kanbans has many advantages over push 

production. The system is easy to understand, highly 
visible, reliable, interlinks the operations tightly, 
emphasises operations and quality improvement and is 
cheap to implement.[4] 
Kanban systems have some negative characteristics, 
however. They can be applied only to the repetitive 
production of standard items that can be buffered between 
manufacturing operations; the material flow, production mix 
and capacity needed should be stable without major 
fluctuations, and the quality and reliability of manufacturing 
operations as well as supply must be high.[4] Many writers 
emphasize that the company culture and the workers´ 
attitude and interest in operations improvement are 
essential for JIT and kanban system success.[4] [7] 
 
3. THE  ELECTRONIC KANBAN APPLICATIONS 
Electronic kanban systems or closely related kanban type 
systems have been developed during recent years. 
However, the scientific reports and descriptions of 
electronic kanban system or their implementation are rare. 
Several articles describe the advantages of electronic 
signals over the cards[8]. Some articles notice that 
electronic kanbans are in use to some extent, but they do 
not include more detailed information of the principles and 
practices utilized.[9][10] Motor vehicle manufacturers have 
been the first companies reported to have electronic 
kanban systems in place. Rover used as early as 1986 an 
EDI based signaling system used to pull materials from the 
suppliers. General Motors was reported in 1990 to have 
bar-code based pull production system.[11] Toyota studied 
the possibilities of replacing the card based kanban with an 
electronic system in 1999. Toyota had a working interned 
based kanban solution in their factories in France and 
England in the year 2000 to pull materials from 
suppliers.[12] The suppliers attach a bar-code to each 
delivered container, which is used for batch identification. 
After the material is used the bar-code is removed from the 
container.[13][14] However, the practice described above 
has some push control features. The orders or pull signals 
are sent based on the production schedule, not the 
realized production or system status. Ford has 
implemented a simple bar-code based pull production 
system called SMART.[15] BMW is reported to have an 
electronic kanban system in place.[16] ERP vendors such 
as SAP have included kanban functionality in their 
products. The SAP solution utilizes RFID tags attached to 
containers to automate batch identification and location 
tracking. The manufacturing decisions can be made based 
on accurate information of production batch status.[17]     
Most of the electronic kanban systems described use 
RFID-codes or bar-codes in production batch 
identification.[10] [16] Bar-codes are applied more often to 
manage material flow between companies, because the 
containers are used for different batches. RFID tags are 
more applicable in inter-company situations because the 
same containers are used many times. The earlier 
mentioned Toyota example is limited only to pull the 
materials from the suppliers. Toyota still uses card-based 
kanbans in its own manufacturing operations.[12] 

2.4 The advantages of an electronic kanban system 
A traditional card based kanban system has some 
limitations that can be improved with an electronic kanban 
system. The kanban system itself includes some non-
productive work caused by card handling. As the pace of 
manufacturing operations increases and the production 
batch size is cut down, the number of card movement 
increases as well. The cards are lost or misplaced 
sometimes, which nearly always causes immediate 
problems in tightly interlinked JIT manufacturing. The 
movement of the kanban card always has some 
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irregularities, because the cards are not moved at the 
exact time the materials are consumed.[9] The kanban 
system is difficult to adjust to production mix changes 
because the cards have to be collected and replaced with 
new ones.[18] The kanbans controlling the products that 
are ramped down have to be replaced with products that 
are ramped up. The amount of work in progress has to be 
followed manually to prevent the overproduction of 
components for down-ramped products.  
An electronic kanban system has many advantages over 
the traditional kanban system. It is as simple as the 
traditional kanban, but signals are transferred faster. 
Several writers list the advantages of the electronic kanban 
system: [9][12][17]   
 
Table 1 The advantages of an electronic kanban system  

 
The electronic kanban system is more reliable and there 
are fewer mistakes in kanban card management and 
decision-making. The computer system can be used to 
give the production system more visibility, which is a major 
cornerstone of JIT manufacturing. Increasing visibility gives 
support to continuous improvement, which is one major 
factor behind the success of JIT manufacturing. 
An electronic kanban system helps to solve the problems 
related to the traditional kanban system and improves 
further the speed and quality of operations management. 
The production mix change is easier to manage. An 
electronic kanban system can manage the problems 
related to product-mix change more efficiently, because 
the location and size of every batch is known and the 
kanban card change happens automatically within the 
computer system. The information about operations 
collected by an electronic kanban system can be utilized in 
production batch size and throughput time definition.  It is 
possible to automate the calculation of batch sizes and 
load leveling and scheduling (heijunka). The status of the 
production system and location and status of the 
production batch can be monitored and decisions can be 
made according to  the latest information. The electronic 
kanban system can help to implement a pull production 
system in a manufacturing environment where the 
traditional kanban system would face difficulties. An 
electronic kanban system can be used in production where 
the product mix changes constantly according to customer 
needs. The quality problems or machine failures can be 
included in the computer system logic so that the influence 
of failures or quality problems are minimized and the 
recovery is done in a controlled way. Material flow is one of 
the cornerstones of the JIT production system. An 
electronic kanban system can bring visibility and improve 
production and materials management in a layout where 
the operations are spatially scattered. These ideas are 
controversial to the traditional JIT ideology which 
emphasizes the importance of manufacturing and process 
organization and improvement. However, many companies 
work in an environment where it is difficult to implement all 
the JIT manufacturing principles and technologies 
according to the theory. An electronic kanban, 

implemented carefully, can possibly work in an 
environment where a card-based kanban would not.   

2.5 Design ideas of an electronic kanban system 
Based on the theory and description of the electronic 
kanban system, some principles or ideas concerning an 
electronic kanban system design can be presented. First, 
the electronic kanban should follow the principle of the 
traditional card based kanban system. These principles 
have been developed and tested over a long period of time 
by world-leading manufacturing companies. These 
principles include, for example, smoothed and leveled 
production, mixed model sequencing, stable material flow, 
operations tight synchronization (takt-time calculations), 
and pull signals generated by the status of inventory or 
production system.  
Second, the electronic kanban system should support the 
continuing improvement that is considered by many 
authors as one of the most powerful features of the kanban 
system. The traditional kanban system is used to lower 
down inventories and minimize production batches until 
hidden problems are revealed. After the problems are 
corrected, the inventories and batch sizes are reduced to 
reveal new problems. This improvement approach should 
be included in the kanban system to obtain most of the 
advantages of the pull production system. An electronic 
kanban system should also support the operations 
improvement by collecting and reporting data about 
manufacturing operations and material movement and 
storage.   
Third, the system should be user-friendly and the user-
system interface should be well designed. The kanban 
system function is dependent on the users following the 
principles of the system. The kanban system reliability and 
ability to manage the production are directly related to  the 
operator reporting the transactions and possible problems 
in a standardized way. Therefore user involvement in the 
planning process is important in developing ICT-systems 
that are applicable in the manufacturing environment. 
Despite all the possibilities that information technology 
gives, the system should be as simple as possible from the 
operator point of view. Production batch status or 
transactions reporting should be automated wherever 
possible. 
Fourth, the system can be used to solve problems related 
to the card based kanban system. The production mix 
change management, process visibility, system speed and 
reliability improvement are major issues in justifying 
investment in the electronic kanban system. These 
functions or needs should be taken into account while 
planning the software controlling an electronic kanban 
system. 
Fifth, the electronic kanban system will help to overcome  
manufacturing process shortcomings like machine 
breakdowns, quality problems or material flow problems. 
However, the system should in the first place support the 
operations improvement instead of making it easier to live 
with the problems.  
 
3 USER-CENTERED DESIGN 

The principles of User-Centered Design include (1) the 
active involvement of the users in the design process and 
a clear understanding of user and task requirements, (2) a 
multi-disciplinary design, (3) the iteration of the design 
solutions (4) that are defined by the standard of ISO 
13407:1999. The first stage of UCD process is a 
specification of the context of use that consists of users, 
users’ tasks, equipment, and both the physical and social 
environment. After analysis the context of use and the user 
and organizational requirements are specified.  As a result 

Removes the problem of lost cards 
The demand need is delivered right time 

Time and effort needed cards handling is minimized 
Fast and effective optimization of kanban cards 

Minimizes the material shortages 
Improves the supply chain transparency 
Helps to analyze the supplier efficiency 



of firm understanding of the users and context it is easier 
to produce the design solutions that can be evaluated 
against the requirements. The design solution is iterated as 
long as the solutions fulfill the collected requirements. 

It can be proved that the implementation project of any 
information technology is more effective if the users are 
satisfied with the system use. In this paper we suggest that 
User-Centered Design (UCD) process improves the 
acceptance of the eKanban system on the shop floor. 
When primary users of a new system (primary users have 
to be specified) are a part of the design process, both 
social transparency and the awareness of the electronic 
kanban advantages are increased among the workers in 
the production process. By observing the users’ tasks, 
evaluating the use cases of the tasks and reviewing the 
paper prototypes of electronic kanban interface, the final 
design solution can be specified on the basis of the 
requirements of the use context. The major benefit is that 
the designed solution is evaluated and improved before the 
final system is specified for a system vendor.  
 
4 THE CASE STUDY 
The manufacturing process of the target company includes 
assembly, pre-assembly, part manufacturing and the raw 
material production. (Fig. 1) All the materials are 
assembled together in the pre-assembly phase. The raw 
material production department produces materials for all 
the part manufacturing departments. The manufacturing 
company currently uses a single kanban card system to 
manage the material flow between the pre-assembly and 
component manufacturing departments. The component 
manufacturing schedules and batch sizes are defined 
based on kanban cards.  
 

 
Figure 1. The structure of the manufacturing operations of 
the case company  
 
Currently, the Kanban cards have the following sequence;  

1. Kanban cards are moved from the component 
production board to container carts holding the 
components while the component is produced. 

2. The truck driver transfers the cart to the pre-
assembly station buffer stock 

3. The pre-assembly operator takes the card of the 
cart when the component is taken into production 

4. The truck driver takes the card back to board. 
 
Based on daily production mix a relevant set of cards for 
each type of components is placed in the component 
production board.  The card holds multiple production data 
details. The truck driver receives a weekly paper list of 
products assigned to each pre-assembly and their 
schedule. One of the shortcomings of the card-based 
kanban system is that component scheduling rules are not 
followed in component manufacturing or material 
movement. The operators and truck drivers schedule their 
operation based more on their own judgement and 

experience. The production foremen have guide and 
control over every operator in some sense. The only way 
to understand the real time status of operations is to 
constantly move around the factory and check the situation 
in different departments. 
The card-based kanban system lacks operations 
transparency, real-time production status data, and 
standardized rules of operation. 

 

4.1 Designing an electronic kanban system 
The design of an electronic Kanban system has two major 
challenges: one is the system logic inside the system, and 
other is the users’ logic using the system. In order to have 
in-depth understanding of the context and production 
management logic within the current  Kanban system, a 
multidisciplinary team was formed. The aim of the team 
was to design a system that improves the process, is 
intuitive to use, is expandable for the other components 
and processes, and one which users would access into 
use. 
The design process followed the principles and process of 
user-centered design (UCD) (Fig. 2). The need for UCD 
was obvious, as there had earlier been a technology pilot 
incapable of meeting the contextual requirements of the 
production environment. However, the pilot raised the 
awareness of the social and functional aspects that the 
design should cover in addition to the technical details. At 
first the current card-based Kanban system was carefully 
studied in order to specify the context of use for the 
electronic Kanban system. The stakeholders were 
observed and interviewed, and production data collected. 
For example, volumes and capacities were checked as 
well as the worker’s tasks and scheduling principles. 
Multiple points of view were covered. The data was then 
analysed thoroughly to define the electronic Kanban 
system specification.  
 

 
Figure 2. User-centered design process and activities of 
the case study. 
For example, one organizational requirement was to have 
as little data entering for the system as possible. The data 
collection should be automated whenever possible. Also 
the tasks should be scheduled tightly by the system logic, 
not by the users. Analysis included a value stream map, 
sequence diagrams and use cases among other 
descriptive methods, which eased the identification of 
requirements. 
The user interface designs were tested with paper mock-
ups and prototypes of system screens. The logic was 
described with tables of system rules. A key element of 
UCD is to evaluate the design against the user and 
organizational requirements. Every user commented on 
the logic of user interface shown in the paper prototype 
from the point of view of their role and tasks. The 
requirement specification established was reviewed and 
iterated with the design team, which considerably improved 

Pre-assembly 

Final assembly 

Component 
manufacturing 

Component 
manufacturing

Raw material manufacturing 
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the quality and accuracy of the document, as well the logic 
and functions of the electronic kanban system. The inputs, 
outputs, and deviations during the task sequence were 
tested before documentation in the walkthrough session 
and also in the documentation stage when the final 
improvements were made. 
In this case the logic was evaluated in a production game, 
which is described in more detail in the next section. The 
user interfaces and system usage were evaluated in a 
walk-through session. In the session, all the primary users, 
i.e. those who directly enter or use the system data, were 
represented. Use cases were used as a basis for 
evaluation and the tasks of each user group were covered. 
The users commented on the system and task design. A 
few comments also concerned the logic inside the system. 
Afterwards, all the comments were considered and 
corrections made. 
 

4.2 The production game 
The game was used for simulating real-time production. 
The aim was to test the designed electronic Kanban 
system logic, and simulate its efficiency and counter (its?) 
effects with production process dynamics. 
Every participant had a role (pre-assembly operator, truck 
driver, component manufacturer, system logic). A crude 
map of the plant layout formed the basis of the game and 
toy blocks were used to represent container carts (Fig 3). 
First everyone was briefed about the processes, set-up 
and production times. Then the logic and system control 
were introduced.  The game time was compressed: first 
the ratio 1:5 and later 1:10 compared to real time. The 
game was paused whenever somebody noticed any 
problem in the game. The cause and effect were briefly 
analyzed and discussed, and the game was continued 
again.  

 
Figure 3 The kanban functionality testing game session. 
 
For example, the simulation clearly illustrated that batch 
size must follow the principles of mixed model sequencing. 
On the other hand, the game revealed that if the schedules 
and batch sizes suggested by the system were followed, 
then the load of different departments is more levelled and 
at the same time the number of materials shortages is 
smaller. The game experience illuminated the system logic 
so well that it was decided that the production workers 
should play the game to better understand the logic of the 
electronic kanban system and its interfaces to their 
everyday tasks. 
The change from the card-based kanban to the electronic 
system shifts the decision making from the worker to the 
system. In return the workers get more real time 
information on current production status. 

 

4.3 Finalizing the design 
After a few iterative cycles of UCD, the system structure, 
functionality and interfaces were specified and designed. 
The evaluation of the planned system was done with  
users-to-be a couple of times. As a result a specification 
document was produced to describe the system for the 
software and RFID-system vendors. 
The document described: 

• the context of use, i.e. process, users, their tasks 
and devices, 

• system logic, i.e. rules for calculations 
• system configuration, i.e. the parameters 

needing to be adjusted and their ranges 
• functionality, i.e. purpose, data input, process, 

output, exceptions and errors 
 
This study excluded the definition of reports of the data 
collected in the kanban system. The most important 
reports were, however, defined during the case. The 
process was the first of its kind for many of the 
participants. The amount of effort put to into the design 
before implementation raised discussion. Every participant 
of the design process had a shared understanding of the 
potential, capabilities and restrictions included in the 
electronic kanban system.  
The organization’s capability in terms of disciplined use of 
the system worried most the planning group, because it is 
the one of the key success factors of any kanban system. 
However, the user involvement and production game were 
already identified as tools for promoting for the systematic 
usage of the electronic Kanban system. 
 
5 DISCUSSION 
The UCD design process aimed at the quality and 
accuracy of the electronic kanban in helping to follow the 
four principles. The optimal design solution documented 
was a result of the design process. The stakeholders who 
continue implementing can exploit the requirement 
specification in negotiation with the vendors. The 
requirement specification certainly included some 
additional value of UCD process. The final solution 
responds to the requirements of the use of context that 
increase the acceptance of the system. When the social 
aspect is also included in the design, some challenges 
related to the changes of workings habits can be prepared. 
The behaviour of the users can be forecast and considered 
in the system logic and implementation plan.    
With respect to the UCD design process implemented the 
case study has achieved its main objectives. The logic of 
the system in the production process and the users’ logic 
when using the system were evaluated and iterated in the 
multidisciplinary team. The flows of materials and 
information were described with the aid of value stream 
mapping technique and this produced important knowledge 
for the design team in the early stage. Despite the efficient 
process objectives the electronic kanban has to follow a 
certain process logic that is characteristic of the existing 
factory context, e.g. some constraints always prevail in the 
capacity and product variance. Increasingly, the JIT 
prerequisites like smoothed and flawless production have 
to be taken into account in the design of the electronic 
kanban system. If the current manufacturing process does 
not support JIT principles, the new system does not 
necessarily improve the management of operations. JIT 
logic requires that only necessary units are moved the 
necessary amount at the necessary time. Maintenance of 
these principles needs commitment and a disciplined 
following of operation standards and electronic kanban 



rules. This challenge is unavoidable in the adaptation of 
any kanban system. Most  challenges which are 
dependent on the behaviour of people are overcome only 
with adequate  training that can be part of the 
implementation plan.   
In the case company, like many manufacturing companies, 
the development projects are managed process oriented 
and the end users are not typically involved in early stage 
of system planning or realisation. Based on our study the 
UCD design process employed has several advantages 
over traditional software system project. First active user 
involvement in the early stage of design supports the 
requirement specification of the system, because the users 
can influence the design solutions before implementation 
of an electronic kanban system. The end user can give 
straight feedback of the system to be planned. They can 
directly influence the system features and functions, that 
improves the functionality of the software system and 
makes the system implementation easier. Second the 
change management and the new system acceptance is 
easier because end-users knowledge of the system and 
it’s overall function is better. Changes between the old and 
new system are identified in the analysis when these can 
be considered in the change management planning 
necessary for the new system adoption. Third the 
multidisciplinary planning team has a better understanding 
of the users’ task sequences and current production logic 
on the shop floor. Participant observation defined the 
requirements of the use of context and produced a large 
amount of data from the details of the users’ tasks. The 
current tasks of users are identified when the use of 
context is observed. The designers have a better 
understanding of the tasks performed with a current 
manual kanban system. Fourth the UCD process itself 
improved the shop floor operator participation and the UCD 
process was very well adopted in organisation, that gives 
better possibilities in the future to design and implement 
new management tools. UCD process itself needs some 
background preparation and some expertise of the 
planning tools used. If the background material, such as 
pre-designs of the system, paper prototypes and 
production game are prepared carefully the planning 
process and user involvement is very efficient. Some 
potential users of electronic kanban can be recognized as 
outsiders if they have not been involved in any session of 
the design process. The biggest challenge is always the 
stage of acceptance when the system is broadened in use 
and every user (from many different backgrounds) has to 
work with the system. In the participant observations only 
expert users were observed, which can cause bias in the 
analysis. Overall, the objectives were well achieved in the 
UCD design and the company was satisfied with the final 
result of the design process. 
     
6 CONCLUSION 
The study suggest that the most of the original kanban 
ideas should be followed while planning an electronic 
kanban system. However an electronic kanban system 
gives possibilities to solve some of the limitations of 
kanban system, like the model mix change management 
and failure recovery. The support for continuous 
improvement should be build into system to achieve the 
effectiveness of original kanban  and JIT-ideas. 
The case study suggests that UCD process is effective and 
efficient tool to be used developing factory floor information 
systems. The context of use, number of systems user and 
the systems tight integration into factory operations 
management necessitates careful and multidisciplinary 
planning process. The future development of UCD process 
for manufacturing technology is necessary. A commitment 

to widespread organization is important in order to achieve 
the optimal exploitation of the design solution.  
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