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INTEGRATED QUALITY: BMW i3
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Source: http://www.bmw.com/com/en/newvehicles/i/i3/2013/showroom/design.html (12.1.2015)
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IQD: BREAKING IT DOWN
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Integrated?

Quality?

Design?
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+5 Very good Expectations strongly excelled

Good Expectations excelled

0 Acceptable Expectations fulfilled

Bad Expectations not met 

-5 Very bad Expectations missed

QUALITY IN A NUTSHELL
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Source: based on Seghezzi et al.  2007, p.35

Offering A

Properties of an offering Degree of how expectations are met

Offering B

Quality   =   relative to expectations



QUALITY HIERARCHY
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Source: based on Seghezzi et al.  2007, p.7
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FROM INSPECTION TO INNOVATION

Inaugural Lecture, Hansen/IQD 10

Inspected-in Quality

Q control 
of manufactured good

Designed-in Quality

Q as part of 
product development

Source: based on Chan & Wu 2002; Juran 1992
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Image source: https://www.pinterest.com/pin/402509285416113854/?from_navigate=true8 (21.4.2016)
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Source: https://www.uschamberfoundation.org/bhq/its-innovation-stupid (21.4.2016)
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BUYER’S MARKETSSELLER’S MARKETS

THE MEANING OF QUALITY OVER TIME
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Little “Q”  Big “Q”
Complying with 
technical 
standards

Complying with 
specification

Fulfilment of 
agreed customer 
requirements

Fulfilment of 
customer 
expectations

Fulfilment of 
expectations of 
multiple stake-
holder groups

Source: based on Seghezzi et al.  2007, p. 35

Quality of a unit is measured against 
the expectations of relevant stakeholders

Prof. Yoshinori Iizuka
(as cited in Joiner 2012, p.6)

“Quality thus relates to all who have needs and expectations 
related to the product or service including society, 
employees, suppliers, and investors. In this sense,
’sustainability’ is a part of quality of product, and I thus 
think we need to expand the definition of quality to 
include negative externalities as ’defects.’” 



STAKEHOLDER ORIENTATION  NEW Q DIMENSIONS
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EXAMPLE: DIESEL AND STAKEHOLDERS
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Sources: International Agency for Research on Cancer (IARC) (2012); 
http://www.telegraph.co.uk/news/earth/environment/10796035/Diesel-engines-responsible-for-7000-deaths-a-year.html (17.1.2016); 
www.spiegel.de (17.1.2016); for scientific evidence see also: Wise 2015



SUPPLIERS (MATERIALS) PRODUCTION USE POST-USE (EOL)

BMW i3: LIFE-CYCLE ORIENTATION
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Certified Olive-tanned leather

Certified wood interior

CFK recycling process
Recycled carbon fibre
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Healthy and safe 
workplaces

Carbon neutral



Source: https://www.voestalpine.com/group/en/press/press-releases/2014-10-06-voestalpine-ceo-wolfgang-eder-is-new-worldsteel-chairman.html (18.8.2015)

LIFECYCLE ORIENTATION IN THE STEEL INDUSTRY
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“Another focus is life cycle assessment; the integrated approach to 
material developments, applications, and value chains, starting with the 
raw material, its production, use, and subsequent recycling.”

“It will be increasingly hard to maintain traditional mass steel production ... in the 
mature economies. [...] We need to develop a long-term plan for 
encouraging a traditional steel industry, still strongly driven by volume, 
to increasingly focus on quality.”
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CIRCULAR PRODUCTS @FROSCH BRAND
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Sources: Werner & Mertz Gruppe (2013), p.7; 
statista (2013)
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CIRCULAR PRODUCTS @FROSCH BRAND
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Source: Product catalogue, Green care 2015-1, tana-Chemie GmbH, S.5 (20.02.2016)
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THE CIRCULAR ECONOMY IN DETAIL

Source:  based on Ellen MacArthur Foundation, 2012, p. 24

2025.4.2016 Inaugural Lecture, Hansen/IQD

Minimize systematic leakage
and negative externalities

Recycle
Regeneration



CIRCULARITY, QUALITY ASSURANCE AND 
CONSUMER HEALTH
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PRELIMINARY CONCLUSION I:
LIFECYCLE-ORIENTED PRODUCT DEVELOPMENT
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Source: based on Abele et al. 2005, p.5
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THE ORGANIZATION AS AN 
INTEGRATED MANAGEMENT SYSTEM
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Source: based on Quality Austria (2016), p.4

Requirements
Customers, 
relevant stake-
holders

Results
Products, services, 
customer satisfaction



SUPPLIERS (MATERIALS) PRODUCTION USE POST-USE (EOL)

INTEGRATED QUALITY: BMW i3
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Certified Olive-tanned leather

Certified wood interior

CFK recycling process

 25% recycled plastic content
Hemp Kenaf-enforced composites

Integrated Management System
(ISO 9001, 14001, EFQM, ...)
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ISO 14040 
(Life cycle assessment)

Healthy and safe 
workplaces

Carbon neutral



PRELIMINARY CONCLUSION II:
QUALITY BY DESIGN MEETS QUALITY MANAGEMENT

Source: based on Abele et al. 2005, p.5

1. Product and 
life-cycle

3. Innovation 
context 2. Product 

development process

Quality by DesignQuality Management

Requirements customers 
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Requirements for products 
+ development processes

....

Leadership
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IQD RESEARCH FIELDS
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Innovation process
(Process)
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F1: Concepts and methods for
product life-cycle orientation and assessment

Project 1: Project 2:
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‘SUSTAINABILITY INNOVATION CUBE’
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