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Abstract. A growing number of products - particularly highly innovative and 
intelligent products - are being returned by customers, while analysis shows that 
many of these products are in fact functioning according to their technical 
specifications. Product developers are recognizing the need for information that 
gives more detail about the reason for these product returns, in order to find the 
root cause of the problems. Traditionally a lot of information from the field is 
stored in departments like sales and service (helpdesks and repair centers). 
Combining these data sources with new field feedback data sources, like cus-
tomer experiences on the internet and product log files, could provide product 
developers with more in-depth and accurate information about the actual prod-
uct performance and the context of use. Case studies were done at two different 
industries: a company from consumer electronic industry and a company from 
professional medical system industry. The Maturity Index on Reliability (MIR) 
method, a method to assess capability for businesses to respond to product reli-
ability related issues, was combined with Contextual Design, a method for user 
context mapping and requirement definition, and explored as a means to ana-
lyze the structure and capability of the current field feedback process in sup-
porting the development of complex and innovative products .  

Keywords: Field Feedback Data, Product Failure, Root Cause Analysis, Busi-
ness Information Flow, MIR Method, Contextual Design. 

1   Introduction 

A vast and growing number of products are being returned by customers, while analy-
sis shows that many of these products fully function according to their technical 
specifications [1, 2]. There are several trends in product development and user eman-
cipation that may contribute here [1, 3, 4], the fact is that a lot has changed since the 
beginning of the digital era. First of all the products themselves have changed tre-
mendously. What first were simple, mono-functional products have become complex, 
multi-functional and adaptive products (take for example the remote-less television of 
the 70s and compare this with the totally adaptive digital television of today). Sec-
ondly the product development organizations have changed from having simple, 
monolithic business chains to complex, multi party chains as they have been driven 
by logistic efficiency [5].The consequences of these changes have been that; 
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•  users experience a lot of (new) problems with complex products, not only the 
typical hardware malfunctions, but in addition also because of software faults, bad 
usability, or incorrect expectations about functionality [1, 2] 

•  companies do no longer receive feedback about their product from first-hand, 
but only through a sequence of service delivering companies, and sometimes not 
even at all [5].  

So while users are experiencing more difficulties than ever before, the platform to 
handle these complaints and to learn from them has been getting more diffuse and 
more difficult to manage. Reconnecting the multi party chains in business organiza-
tions again through merging of their separate field feedback data sources is thought to 
offer a potential solution [6]. In addition to the traditional field feedback sources 
(functionality tests, sales orders, helpdesk loggings and repair job sheets) new sources 
of information (internet websites, web-communities and product data loggings [4, 7]) 
can add rich information about actual product use and the context of use.  Merging 
incoherent field feedback data into prioritized design information is the objective of 
the Data fusion project [6]. This project is financed by the Dutch ministry of Eco-
nomic Affairs and carried out by a consortium of academic and industrial partners. 
All are committed to form an improved field feedback information process to gener-
ate prioritized consumer complaints information to support product improvement in 
future products (Data fusion Information System).  

In order to elicit requirements for this Data fusion Information System the follow-
ing research questions need to be addressed first; 

 

•  How is the current field feedback information process structured? 
•  How does the current field feedback information support the different stake 

 holders in developing complex and innovative products? 

This paper will be addressing these questions. The obtained insight will support the 
(re)design of the field feedback process. The paper is organized as follows; in section 2 
the chosen research methodology is discussed, followed by a discussion of the research 
results in section 3 and conclusion in section 4.  

2   Research Methodology 

Considering the nature of the research questions the choice for an explorative case 
study as research methodology was considered appropriate [8].    

2.1   Case Study Selection 

Two different product developing industries were chosen for this case study research: 
Company A, a manufacturing company from consumer electronics industry, and 
Company B, a manufacturing company from professional medical systems industry. 
Although their product scales, markets and end-users largely differ, they both focus 
on the development of complex, high quality and innovative products. In these case 
studies the focal point has been the field feedback information process from customer 
service and trade departments to the strategy, design and development departments. 
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2.2   Data Collection, Documentation and Analysis 

In the Data fusion Information System the multiple field feedback sources will be 
merged and information that in a smart way has been compressed and focused will be 
fed back to the different stakeholders in the product development process.  

In the current business practice often improvements can be made regarding the 
flow of information coming from the field to the stake holding business departments 
[9]. In one way the Data fusion Information System will be the facilitator of such im-
proved information flow and therefore will affect the design of business processes 
directly. From a requirement definition point of view the Data fusion Information 
System therefore defines the information process on 'macro' level. At the same time 
the Data fusion Information System aims to provide information to support different 
stakeholders in developing complex and innovative products. How to define the 
required information from the stakeholder point of view touches just exactly the in-
formation processes on 'micro' level. It makes sense that different data collection 
methods are applicable when studying these nearly opposite subjects. A combination 
of the two would suit this project however.  

The Maturity Index on Reliability is a method that has proved to be very useful for 
analyzing information flows in -macro scale- business processes. The maturity index 
on reliability is a method to assess, in a relatively short period of time, business proc-
esses with respect to their effectiveness to control product quality and reliability [9, 
10, 11]. By interviewing people operating both on management and execution level, 
the MIR method aims to generate a valid and representative overview of the different 
activities of stakeholders and the interactions between them [9]. Eventually major 
bottlenecks and opportunities for improvement can be identified [10].  

Contextual Design is a popular user-centered research and design method focusing 
on the -micro scale- information systems design [13]. It is based on ethnographic 
methods for studying product users and the context of product use and its principles 
are deducted from Activity Theory [12]. By conducting interviews and participant 
observation studies in the field, diagrammatic work models showing each an aspect of 
the workflow, in order to create a common understanding of the context of use and to 
build the system requirements from a human factors point of view [14]. 

The MIR method and the Contextual Design method both can be used in the Data 
fusion project, but neither of them suits the research objectives and project's resources 
perfectly. The Contextual Design method is a very time-consuming method, but does 
generate detailed results and give a multi-dimensional view on the context of use. 
With the MIR method a quick assessment can be made with regards to the informa-
tion flows in a business process. The result however is showing this one dimension, 
disregarding the influence of different stakeholders in the processes.  In this research 
a well-balanced combination of the two methods (see table 1) is used. In this com-
bined method the basic approach is that of the MIR method, though extended with 
field observations with representatives at different stakeholders, for example, working 
with different software applications, in the company. These applications -seen from 
an activity theory point of view - are mediators of human thought and behavior [13] 
and form practical illustrations of how different stakeholders can influence the sys-
tems they work with and systems can influence the way different stakeholders work.  
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Table 1. Comparison of MIR, Contextual Design and combined method 

 MIR Contextual Design Combined 
Discipline / 
objective 

Business process 
design 

Information system 
design 

Business process and 
information system design 

Data gather-
ing tools 

Interviews, 
Document 
analysis 

Field interviews, Field 
observation, 
Application analysis 

Interviews, 
Document analysis, 
Field interviews and 
observation 
Application analysis 

Interviewed / 
observed 

Department 
representatives of 
management and 
workforce 

Representatives of the 
typical system user 
roles, covering the 
diversity  

Department representatives 
of management and 
workforce, as well as 
representative users of 
mainly used SW 
applications. 

Synthesis Consolidation 
with management 
of client company 

Consolidation with 
system users at site 
and team members 
afterwards 

Consolidation with system 
users at site,  and afterwards 
cons. with interviewed and 
management  

Visualization 
tools 

Activity diagram 
showing main 
business 
information flows 

Work models showing 
the multi dimensions 
of workflow 

Activity diagrams and work 
models showing the multi 
dimensions of information 
flow 

3   Results  

In 49 1-hr-meetings 43 different persons have been interviewed (Company A: 13 
meetings, 14 different persons; Company B: 36 meetings, 29 different persons). The 
software applications that support the main work have been discussed in these inter-
views, though only in 2 instances (Company A) and 3 instances (Company B) more 
extensive field observations have been made. During the interviews and field observa-
tions notes were taken, which were later consolidated in a high level information 
flowchart (MIR diagram), that was extended with an overview showing the different 
stakeholders involved in every phase, their objectives in work and the (software) tools 
they use.  

So far this has lead to the following cross-case findings on the 'macro' level of in-
formation flow: 

• A logistics oriented service process leads to an ineffective feedback process from 
(external) service and trade organization to the product development process in 
supporting new product development or product improvement.  

• Stake holding departments are focusing on their own departmental needs with re-
gards to the collection and processing of field feedback data. Hence departments 
are not always fully aware of the needs of other departments with regards to the re-
quired quality of field feedback data. 
 
 



 How to Learn from Intelligent Products 231 

On the 'micro' level of information flow a few preliminary findings are: 

• The logistics oriented characteristics of software applications at the service organi-
zation and trade organization have an influence on the quality of field feedback, 
especially in the data gathering stage. 

• The obstructions in the information flow caused by software applications are 
originating often from historical grounds (once a good solution for mechanical 
products, but not adapted to the present 'digital' situation, for example, there is in-
sufficient IRIS code to describe software faults), misusage (applications that are 
used but not designed for the specific purpose e.g. customer service-applications 
that are also used for problem trace activities) or an imperfect fit (applications that 
are developed for a larger public, not entirely adapted to the specific needs of the 
company or department). 

 
Due to the small amount of field observations the work models of contextual de-

sign were not made, though the observations on 'micro' level that did take place of-
fered already very valuable insights and showed a negative effect on the quality of 
information flow on 'macro' level. In short, in both case studies it can not be con-
cluded that the current field feedback process already supports the different stake-
holders in the product development process to its full potential. 

More field observations are necessary to gain insight on the ‘micro’ level, which 
can directly contribute to the redesign of the field feedback process.  These case stud-
ies therefore will continue and a next round of interviews has been planned in the 
course of 2009. 

4   Conclusion 

In this paper, field feedback information processes in two different manufacturing 
companies are analyzed on their structure and capability in supporting the different 
stakeholders in development complex and innovative products by using a combined 
approach based MIR method and Contextual Design. The preliminary results show 
that it is possible to get a quick overview of the main information flows within a 
company on macro level, and to address not only the business process aspects in 
these, but also the 'micro level' role and influence of the different stakeholders on the 
information flow. The analysis of the results is still ongoing and more field data will 
be collected. Further results will be subject of future publication. 
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