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Abstract 

Modern manufacturing industries are being shifted towards a new business model where low cost and high customer value solutions should be 
designed and provided. The use of advanced technology and mobile applications will support companies to approach customers, and extract 
and analyze their opinion. Towards that, this research work presents tools for customers’ feedback gathering and management to support 
efficient and accurate product and service designs. Mobile applications for customer feedback gathering on products and services and an 
importance-satisfaction analysis based on modular design approach are proposed. The tools are validated in a real case study from the robotics 
industry. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 11th CIRP Conference on Intelligent Computation in Manufacturing 
Engineering. 
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1. Introduction 

Companies nowadays provide their products to an 
expanded network that includes numerous markets [1]. In 
order to cope with the intense competition and also the 
diversity in customers’ opinions, manufacturers need to take 
meaningful feedback from their customers on the provided 
products and the complementary services. After releasing a 
new product to the market, the company takes a series of 
actions so as to motivate the customers to provide feedback on 
the products they have acquired and after a long and time-
consuming procedure, extract the customers’ opinion and 
exploit this information for future product design. 
Implementing regional customers’ requirements and 
constraints in a globally distributed product, through altering 
some modules and module features of the product, is the basis 
for frugal innovation [2,3,4]. 

Nowadays, smartphones and tablets are used by the 
majority of the population, while the number of users still 
grows. High penetration of mobile devices in the society has 
become a great opportunity for manufacturers to promote their 
products, provide 3D product customization applications [5] 
or even provide product related services. Meaningful feedback 
from customers can be collected using mobile devices. These 
opinions can be used as guide for improving available 
products and product-services. 

This paper addresses the need for customer feedback 
gathering for the provided products and product-services 
through a highly usable mobile device application so as to 
efficiently extract customer requirements and to support 
companies to move towards frugal innovation. Moreover, the 
approach includes a feedback management application that 
facilitates the company to shape the customers’ opinion into 
meaningful and targeting to a market for future products and 
service design. To achieve that, the proposed work presents a 
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mobile application for product, as well as for service feedback 
gathering. The collected data are integrated and analyzed by a 
feedback management tool, aiming to extract meaningful 
insights for future product-service system design. 

2. State of the Art 

Customer's requirements and satisfaction are governed by 
geographical and economic factors, context of use, local and 
international administration, resource usage and standards [6]. 
To make a more accurate and effective plan for product and 
service design, a company should be aware of the economic 
trends and the prevailing direction of the living standards of 
targeted markets and countries. It is important to develop 
technology to support interactions with real customers and to 
quickly capture their opinion on the available product-service 
in order to extract requirements of a market and also to 
improve products and services provided into a market [7]. 
This will help in increasing the requirements accuracy for 
future product and service design. The integration of 
customer’s during the product lifecycle and the retrieval of 
regional customer requirements is also part of a new business 
model introduced by frugal innovation concept [8]. 

Extracting customers’ feedback is a challenging process 
since customers’ opinion is usually gathered for the product as 
a whole and is not easily modulated and quantified [1]. 
Modern companies design their strategies on how to approach 
their customers, based on the actions and the techniques that 
will be used to allow them to measure customers’ product 
satisfaction and exploit their suggestions [9]. Setting up 
customer product support call line(s) that encourage customers 
to express their opinion on the acquired products and 
questionnaires that, either through phone calls or through 
product selling points, where the questionnaires are provided 
in the paper, reach out to the customers for the valuable 
product feedback [10]. 

Recently, a transition from the currently installed rigid 
enterprise systems towards decentralized and distributed 
cloud-based IT systems is observed. Enabling technologies to 
support the implementation of this trend are cloud computing, 
in-memory applications and enterprise mobility [11]. 
Although the term mobility may be interpreted as the 
movement of physical manufacturing resources [11], in this 
work it is defined as ‘the ability of a stakeholder to remain 
constantly and interactively connected to the company’s 
fundamental activities and allow taking decisions remotely’ 
[12]. Modern approaches, exploit web-based questionnaire 
solutions, most commonly Google Forms®, which provide a 
user-friendly interface that can be easily sent to or accessed 
online from customers all around the world [13]. Mobile 
applications are more and more adopted by companies aiming 
to provide user-friendly and easy to use tools to their 
customers and retrieve valuable feedback for the provided 
products and services [11]. However, mobile apps easily 
interconnected with companies’ main ICT systems that can 
provide analyzed information easily and effectively is a field 
of further investigation. 

Several approaches are reported in the literature for the 
management and analysis of the customer feedback data. The 
most reported approaches for customer feedback gathering 
and analysis focus on after sales (usage) feedback for 
marketing purposes and are based on one of Importance–

Performance Analysis (IPA), KANO model or conjoint 
analysis. IPA is widely used for analysis and interpretation of 
customer satisfaction for a product or a product service [14]. 
KANO model [15] is another widely used model for analysis 
and interpretation of customer satisfaction and classifies 
customer preferences. The KANO model distinguishes among 
three types of product requirements as must-be, one-
dimensional and attractive requirements which influence 
customer satisfaction in different ways [15]. Conjoint analysis 
[16] is particularly adapted to measure preference for multi 
attribute products. Violante and Vezzetti [17] present a 
detailed comparison between more than 15 enriched 
quantitative Kano models. For addressing the customer’s 
opinion in design, it is required to classify the modules and 
attributes both qualitatively and quantitatively. 

The ever-increasing need for product customization and for 
feedback gathering so as to improve and re-design provided 
products and product-services, ask for business approaches, 
which are able to provide locally adaptable offerings, without 
loss in terms of efficiency, in a systematized manner [18]. To 
achieve that, new product-services, related advanced 
Information and Communication Technology (ICT) and 
cloud-based tools should be developed, allowing the co-
evolution of products (and services), processes, and 
production systems, according to localized customers’ needs 
and production sites capabilities [19]. Existing approaches are 
mainly focused on retrieving feedback about the provided 
products without considering combined product-services 
systems. Product-Service Systems (PSS) refer to the hybrid 
solution of providing services together or instead of the 
product’s ownership, securing high competitiveness and 
sustainability via the creation of added customer value [20]. 
The proposal work, contributes to the field of frugal 
innovation by gathering and analyzing customer’s feedback on 
the products and product services. In addition to that, it 
presents a mobile application for feedback gathering 
supporting 3D visualizations for a user-friendly environment. 
The mobile feedback gathering tool is used to get the pulse of 
a targeted market, aiming to support the companies to improve 
their products. The data that are collected through the 
developed application are then transmitted into a PLM 
repository where a feedback management tool classifies the 
modules of the products and product services both 
qualitatively and quantitatively, analyzing them and providing 
meaningful results and feedback for product-service systems 
re-design and future improvement. 

3. Customer Feedback gathering and management for 
product-service systems design 

In the present work, a combined approach for feedback 
gathering and management is presented, aiming to address 
existing challenges and support companies to easily improve 
and re-design their product-services systems. The proposed 
approach consists of two main parts: 

 
 Mobile application supported by 3D animation and 

visualization for feedback gathering; 
 Feedback management that retrieves the collected data 

and analyzes them through a classification of product-
service modules. 
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