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This publication is based on the Master thesis “User-driven eco-
innovation process: Towards the implementation of the Green prod-
uct line at JELD-WEN” written by Ana Maria Muñoz-Marin as her 
Graduation Project for the MSc. Global Innovation Management 
degree.  The company-based experiment was carried out during 
February 1st and May 31st 2011.

The Master thesis is developed as part of the InnoDoors research 
project at Aalborg University, and in close collaboration with the 
companies related to this project. Additionally data collected from 
workshops with companies and qualitative and quantitative data 
gained from interviews and questionnaires is used.

PREFACE

Developing green line 
products
based on the InnoDoors model
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As a reaction to global warming, destruction of limited natural re-
sources, and other serious environmental impacts, companies are 
starting to consider the ecological and social consequences of their 
business activities, and consumers are increasingly conscious of 
the impact of their behavior in this matter.

The sector of Manufacturing and Construction in the European 
countries (EU-27) contributed to 12,4% of the greenhouse gas 
emissions in 2008, while deforestation contributed about a fifth of 
the total global emissions (Soer, 2010). JELD-WEN Europe knows 
that as a company belonging to this sector they contribute to these 
emissions and other environmental impacts and, with their vision of 
being a “Reliable and responsible market oriented company”, they 
have shown interest in being part of the solution. But how does it 
work? Is it possible to balance a win-win strategy that is good for 
the business and good for the environment?

“The movements that characterize the market today are beyond hu-
man rights and ethics, environment, and resources. The different 
customer segments evaluate these sub-elements very different and 
a company with a broad market as JELD-WEN must balance its 
efforts very carefully and do not appear as radical in one or more 
areas” (Product Manager, 2011). 

As part of exploring how environmental responsibility may become 
part of an innovation strategy JELD-WEN, as part of the InnoDoors 

project, initiated the Green Line experiment using the InnoDoors 
Model (Wandahl et al, 2010) as a starting point to create concepts 
for products considering the user, the network, and the internal ac-
tivities. The original idea was to make a door using the pre-consum-
er recycled fibers, but it expanded into a product line idea with sup-
port from all markets. As such, the Green Line experiment focuses 
on the development of a full concept for an environmentally friendly 
inner-door. 

It is said that approximately a 90% of the waste and environmental 
impact of a product occur before the product reaches the end-user 
(McAloone & Bey, 2011). Therefore, it is necessary to analyse the 
environmental impacts during the whole product life cycle.

The Product Life Cycle is a product designing and manufacturing 
analysis that divide the “life” of a product from the selection and 
extraction of the materials that it uses through all the processes 
of manufacturing, distribution to its consumers, the use that it was 
created for, and its disposal/reuse.Figure1 shows the Life Cycle 
Diagram.

The life cycle thinking is a concept used to understand environmen-
tal problems and causes that lead to solutions, and is mainly related 
to the production processes, but in general are connected to all the 
stages from Raw Material to Disposal (or cradle to cradle in the best 
conception).

Introduction
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As stated in its Vision 2012, JELD-WEN recognised the importance 
of identifying and understanding its customers. In addition, they were 
aware of the fluctuating characteristics of the market today, and that 
in order to succeed in the changing market it was necessary to in-
corporate “Innovation” as part of its strategy to constantly develop-
ing and improving. There are different levels of innovation such as 
incremental and radical. The incremental innovation is based in the 
continuous implementation of improvements for existing products 
or services, and the radical innovation entails drastically changes 
usually based on new technologies. In the radical innovation the 
level of uncertainty, risk, and investment are usually higher.

“User-driven Innovation” (UDI) focuses on involving and integrat-
ing end-users in development and innovation activities. UDI is de-
fined as a “systematic approach to develop new products and ser-
vices, building on investigation or adoption of users’ life, identity, 
praxis, and needs including unrevealed needs” (Christiansson, et 
al., 2008). There are different methods to support UDI; those that 
shows what people say and think: interviews, questionnaires, fo-
cus groups, observation, and storytelling and those that focuses on 
what people make: collages, diaries, maps, diagrams, 3D models, 
etc. to get information about their feelings, dreams, fears, and aspi-
rations (Chayutsahakij & Poggenpohl, 2002). The use of the meth-
ods will vary according to the type of product, the context where it 
is used, and the type of information it is needed.

Chayutsahakij & Poggenpohl (2002) state that for user-research 
to support incremental innovation, (known technology in known or 
new markets) traditional participatory research, focus group, survey, 
and customer interviews are all employed.

The green user-driven innovation process is split into four sections 
that focus on different areas:

1.  Focus on selecting models for green user-driven innova-
tion which are beneficial for the companies and the network. 

2.  Focus on the user and the user behaviour that are related 
to green-door customers. The findings are supported by the 
qualitative and quantitative interviews conducted on door us-
ers and costumers.
  
3.  Focus on the activities and data collection internally in the 
focal company. The activities are mostly workshops and in-
terviews with key employees regarding environmental thinking 
and development of green products.

4.  Focus on the network activities and workshops and in-
terviews about development of green products with the value 
network partners of InnoDoors.

The green user-driven 
innovation process 
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First, we present the selection of the models for the design of the 
process that would facilitate an environmental thinking for further 
development of green products at JELD-WEN.
The InnoDoors Model is a comprehensive systematic method for 
user driven innovation in a network perspective developed during 
the InnoDoors project. The InnoDoors Model is divided into three 
primary areas of activity:

1.  Internal activities are the activities of each partner in 
the project officers within their own corporate boundaries.

2.  Network Activities are from the network with the in-
volvement of several partners.

3.  User-oriented activities are the activities involving the 
users. This may be in the form of physically having to contact 
the users (e.g. in the form of interviews or co-creation) but also 
in terms of having to collect data about users without being 
in contact with them (e.g. in the form of statistics or observa-
tions) (Lassen et al, 2010). 

Designing the experiment 

Figure 2 shows The InnoDoors Model, which starts with the “inter-
nal clarification of Interest” followed by a series of activities and pro-
cesses in the three primary areas. The processes include planned 
meetings, suggesting a check-list of questions that should be an-
swered by the team to evaluate the previous stage before continu-
ing to the next one. A more detailed description of The InnoDoors 
Model can be found in Lassen et al. (2011).

The InnoDoors Model can be extended and tailored to a sustainable 
perspective. The Design for Sustainability (D4S) is a guide made 
by the United Nations Environment Programme (UNEP) and DELFT 
University of Technology (Design for Sustainability Programme) as 
a result of the cooperation of international D4S experts from the 
Netherlands, Sweden, Italy, France, Germany, Japan and Australia, 
UNIDO, the Swedish EPA, and InWEnt, Germany. 

In this section we describe how the Green-line experiment was de-
signed and executed. 

SELECtING tHE MODELS 
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The D4S consists of three parts; the first explains the importance 
of design for sustainability and product innovation; the second pre-
sents how to do it in practice; and the third one presents reference 
information like case studies and creativity techniques. Design for 
sustainability, as its name implies, attempts to go beyond of making 
“green” products to include the social and economic aspects em-
braced by the Sustainable approach which are also called People, 
Profit, and Planet.  (Crul & Diehl, n.d) Figure 3 shows the Design for 
Sustainability approach.

In summary, by combining both models, the Green line experiment 
will take advantage of using The InnoDoors Model as the base mod-
el as the experiment will integrate the users into the innovation pro-
cess and will gather first-hand information about their wishes and 
demands. In addition, it will integrate the network into the process 

in order to gain from their specific and envisioned competences 
by collaborating under a common goal. Using the Design for Sus-
tainability (D4S) approach that ideally can be used by companies 
that are partners in a product innovation experiment in the Internal 
activities and the Network activities, will facilitate an environmental 
awareness of the selected product impacts during its life cycle and 
will give them the option to think in possible solutions.

It is relevant to clarify that this publication reports on the activities 
from the first part of the designed process in order to facilitate an 
environmental thinking for the development of green products at 
JELD-WEN (see Figure 4). The next step for the company and the 
Network is to continue following the model that should lead to the 
implementation of the Green product line experiment.  

FIGuRE 3: DESIGN FoR SuStAINABILItY AppRoACH: PEopLE, pRoFIt, pLANEt AND pRoDuCt. SouRCE: D4S

Sustainable 
approach product

profit planet

people
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Once the models are selected, the next step is to design the pro-
cess and planning the activities that should be followed in order to 
facilitate an environmental thinking for the development of green 
products using a framework for user-driven innovation in a network.

The experiment plan was designed generally for the Green-line ex-
periment until the “Prototyping stage” considering The InnoDoors 
Model and the Design for Sustainability guide. It included a sum-
mary of the background information, the initial objective, the sug-
gested network participants, the time frame, the coordination, and 
the general plan with the description of the activities, the time frame 
and the expected outputs.

With the completion of the final network the implementation began. 

FIGuRE 4: ACtIVItIES FoR tHE pESENt pRoJECt AND tHE GREEN pRoDuCt LINE pRoJECt

In accordance with the framework, the three different activity forms, 
(1) user-oriented, (2) internal, and (3) network-oriented, were car-
ried out simultaneously. However, for the sake of the reader, the 
three activity forms have been split in this publication to ensure 
better readability. As such, the following section will describe the 
activities conducted in the user-oriented activity form, followed by 
the internal activities, and rounded up by the network-oriented ac-
tivities.
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Secondly, we briefly describe the data generated and gathered 
throughout the experiment in order to address and unify the three 
different layers of the models chosen. 

When a user-driven innovation process is used, the user inputs are 
of course very important. To this end, two different groups are se-
lected for the experiment: 

1.  The potential end-users, who are the people potentially 
willing to use and buy the green doors 

2.  The architects who act as influencers on the buying deci-
sions and specifiers of the green doors requirements.  

Both qualitative and quantitative studies were carried out within the 
two groups of users. 

The qualitative study selected interviewees and its aim was to un-
derstand the costumers’ perception of green doors.

The quantitative study looked for specific information in a wider 
range of users through a survey.  Two survey studies were used – 
one focusing on the perspectives of the consumers on environmen-
tal products in general, and one focusing more specifically on the 
aspects influencing the development of a green line door. 

SELECtING DATA

USER-oRIENtED DAtA

The information collected for the internal activities include analysis 
of the focal company, JELD-WEN, its planned strategies, interviews 
with selected personnel to understand the product flow, and work-
shop activities prepared for and with the participation of key em-
ployees. 

The workshop activity was divided in two main parts consisting of: 

1.  Brainstorm on the doors’ environmental impacts and its 
root cause.
 
2.  Idea generation workshop.

INTERNALLY oRIENtED DAtA
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In the network concept, the value creation should be analysed by 
investigating at how the organisation creates value within the con-
text of a network. The network partners were selected from the per-
spective of JELD-WEN as the focal company and their potential 
contribution to the “greenness of a door”. 

In relation to evaluation and a pre-analysis of interests and capa-
bilities, it was decided to work with suppliers and architects that 
corresponded to Abson and Henning Larsen Architects from the 
InnoDoors’ network

The network partners participated in several activities:

1.  Involvement in the clarification of the problem and partici-
pation on similar network activities helped narrowing down the 
objective and expectations.
 
2.  Network idea generation workshop 

NETWORK oRIENtED DAtA
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In this section we turn to the analysis of the activities carried 
out during the experiment, and how these have added to our 
knowledge of how to create a successful green-line door.

Every product developed under a market oriented perspective 
needs to identify and understand the costumer’s demands in order 
to create a product or service that fulfil their needs. In this section 
we insight into consumers of green products and their behaviour 
are presented.

Typical characteristics of green consumers are high education, 
high income, female, and young (Abele, Anderl, & Birkhofer, 2005). 
Nevertheless, Wilska (2006) cited in (Hassi, Kumpula, & Riuttanen, 
2007) suggest that even though the youngest are more conscious 
on environmental matters, it is the middle aged and elderly wom-
en who actually buy green products. Therefore, instead of demo-
graphic segmentation, psychographic characteristics like behavior 
are becoming more important. Life style, opinions, interest, loyalty, 
and occasions are part of that segmentation. One of the new seg-
ments of life style is called “Neo-greens” who do not sacrifice their 
comfortability for environmental friendliness and prefer to relate this 
concept to luxury design and energy efficient cutting edge technol-
ogy (Hassi, Kumpula, & Riuttanen, 2007).

Many customers state that they would choose the environmentally 
friendly product alternative instead of the conventional product if 
both had the same price (Preisendörfer, 1996). However, as sug-
gested in different studies, the environmental aspects of the prod-
uct themselves do not necessarily provide a substantial added val-
ue (Abele, Anderl, & Birkhofer, 2005) (Hassi, Kumpula, & Riuttanen, 
2007) and environmental friendliness is accepted as a default value 
where other characteristics should predominate.

Analysis of the experiment
USER-ORIENtED 
ACtIVItIES
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The green door costumers are analyzed in terms of the end-users. 
The end-users represent the main clients for private homes, the 
main target in a costumer oriented strategy, and the main focus 
under the user-driven innovation process. 

In order to identify the green door costumers, the survey question: 
“If there was a possibility to buy environmentally friendly doors, 
would you consider doing it?” was analyzed. The majority of affirma-
tive answers are from men aged between 31 and 40 year old, see 
Figure 5. 

This result differs from previous studies which state that women 
are more active than men in environmental protection (Haanpää, 
2005; Suomalaiset, 2002; Torvi & Kiljunen; 2005) cited in (Hassi, 
Kumpula, & Riuttanen, 2007). The reason for this result could be 
that men in general are more involved in the purchase of doors, as 
it is often associated with being a construction material, rather than 
an interior design material.

In order to perform better analyses on the survey data and obtain 
more information about the green door potential customers, the an-
swers to the same question were analyzed isolated by gender and 
group of age. It was found that from the women who answered the 
question 100%, answered affirmative comparing with 95% of men 
which is also a higher percentage. When the same procedure is 
used by group of age, the groups that showed more interest (those 
where 100% answered affirmative) were the youngest (20-25), the 
middle-aged (41-50) and the elder-aged (61+) see Figure 6.

WHo ARE tHE GREEN DooR 
CuSTOMERS?

FIGuRE 5: MAJoRItY oF uSERS INtEREStED IN BuYING GREEN DooRS

MEN WOMEN
40%60%

Less 19 20-25 26-30 36-40 41-50 51-60 61-70 over 70

50

40

30

20

10

0
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These results show a wider range of customers interested in green 
doors than the typical green door consumers. Even though the anal-
ysis of information also includes women between 41-50 as 100% 
interested in buying green doors, the results demonstrate higher 
potential of the group of men and includes more group of ages (for 
both genders) that should be considered for the selection of the 
green door end-users target group.

FIGuRE 6: GREEN DooRS CuStoMERS ANALYSED BY MAJoR-
ItY oF ANSWRS VS. ISoLAtED BY GENDER AND AGE

MEN WOMEN
40%60%

Less 19 20-25 26-30 36-40 41-50 51-60 61-70 over 70
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100% 100%

89%
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