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Introduction

In the light of human impact reaching planetary bound-
aries (Rockström et al., 2009; Steffen et al., 2015) and 
various political sustainability objectives, such as the 
Sustainable Development Goals (SDGs) formulated by 
the United Nations (UN, 2015), various stakeholders 
have called for an accelerated transition towards sus-
tainability (e.g., Jacob et al., 2016; Jha et al., 2016). Re-
search and innovation are crucial to address this 
challenge and change production and consumption 
systems. 

Fichter and Clausen (2016) define innovation as the 
process of developing and implementing a radically 
new or significantly improved solution. Following this 
understanding, radical innovations are a change of 
frame, which implies a discontinuity with the past. In-
deed, radical innovations are characterized as disrupt-
ive, destroying, or breakthrough (i.e., “doing what we 

did not do before”). In contrast, incremental innova-
tions are improvements within a given frame of solu-
tions (i.e., “doing what we already did, but better” 
(Norman & Verganti, 2014). In recent years, businesses 
have begun to open their innovation processes and en-
gage societal actors (Howaldt & Schwarz, 2012) to 
achieve both radical and incremental innovations. 
Stakeholders, including both other businesses as ex-
ternal partners and consumers, are increasingly in-
cluded in the development of products and services, 
even at an early stage of innovation. The concept of 
open innovation refers to the utilization of inflowing 
and outflowing knowledge across company boundaries 
to accelerate internal innovation (Chesbrough, 2003).

In addition, sustainable innovations have started to 
emerge worldwide as consumers are increasingly de-
manding sustainable products (Oksanen & Hautamäki, 
2015). Although no universally accepted definition ex-
ists, sustainable innovations are usually associated with 

The “fuzzy front end” of innovation is argued to be crucial for the success and sustainability 
impact of a final product. Indeed, it is a promising area of focus in efforts to achieve the 
United Nations’ 2015 Sustainable Development Goals (SDGs), which provide a globally ac-
cepted framework for sustainability. However, the usability of the 17 goals and the large 
number of sub-goals represent barriers to innovation practitioners. Moreover, this early in-
novation stage proves to be a challenge for corporate practitioners and innovators, largely 
due to the concept’s intangible, qualitative nature and the lack of data. To help overcome 
these barriers, this article proposes a four-stage approach for structuring the innovation pro-
cess using an online tool called the “SDG-Check”, which help assess an innovator’s sustain-
ability orientation in the early phases of product and service development. It is a 
semi-quantitative tool to gather and combine assessments by experts involved in innovation 
processes with implications for the United Nations’ SDGs. Furthermore, this article presents 
our first experiences in applying the SDG-Check based on three living lab innovation cases. 
The results indicate that the tools can support and inspire a dialogue with internal and ex-
ternal stakeholders with regards to sustainability considerations in the early design stages of 
product and service development. 

There is nothing more frustrating than coming up with 
the right answer to the wrong question.

Tim Brown
CEO and President of IDEO
In Change by Design (2009) 
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the support of sustainable development based on eco-
nomically, socially, and environmentally sustainable 
principles. For example, Fichter (2005) defines a sustain-
able innovation as a “radically new or significantly im-
proved technical, organizational, business-related, 
institutional or social solution that meets a triple bot-
tom line of economic, environmental and social value 
creation. Sustainable innovation contributes to produc-
tion and consumption patterns that secure human 
activity within the earth’s carrying capacities”. 

The highest potential for shaping and designing innova-
tions lies in the “fuzzy front end” of innovation, which is 
the very early stage of the innovation process. It begins 
when an opportunity is first considered worthy of fur-
ther ideation, exploration, strategy formulation, and as-
sessment, and it ends when a firm decides to invest in 
the idea, commit significant resources to its develop-
ment, and launch the project (Dewulf, 2013). This ap-
plies especially to the sustainability potential of 
innovations (Hansen et al., 2009). Decisions made dur-
ing this stage define a large share of the production 
costs and environmental impacts (Tischner, 2015). Fur-
thermore, at this stage, decisions determine the path of 
the whole innovation process (Val-Jauregi & Justel, 
2007), such as decisions on either incremental improve-
ments or radical/disruptive interventions (Norman & 
Verganti, 2014). 

However, implanting sustainability into innovation pro-
cesses and assessing an innovation’s sustainability im-
pact are great challenges because of their complexity 
(e.g., Bonn & Fisher, 2011; Lozano, 2015) and ambiguity 
(Engert et al., 2016). For example, the concept of sus-
tainability dependents on a number of (conflicting) in-
terests (e.g., social, ecological, and economical) and 
parameters that vary across industries, countries, and 
time (Salzmann et al., 2005). Presumed sustainable solu-
tions can thus cause rebound effects due to unforeseen 
consequences indirectly in other areas (Buhl et al., 
2017). Hence, there is a need to deal with complexity in 
sustainable innovation development and in early innov-
ation stages. In order to exploit the sustainability poten-
tials in innovation processes and to enable interim 
innovation assessments based on a systematic and stra-
tegic approach, it is necessary to define appropriate re-
quirements and to build a common sustainability vision 
that can guide the innovation process and thus minim-
ize or eliminate risks as well as detect opportunities for 
sustainable development (e.g., Broman & Robert, 2017; 
Robert et al., 2013). Especially with an increasing radic-
alness of an innovation, the embeddedness of an innov-
ation in individual, social, or cultural contexts of use is 

not ensured (Clausen et al., 2011). The SDGs could be 
the basis for the requirements that sustainable innova-
tions face in order to achieve these ambitious goals. Fur-
thermore, the approach of open innovation can 
significantly reduce the risk of innovations failing on 
the market, especially radical innovations in a difficult 
market or those facing technological uncertainties 
(Clausen et al., 2011).

Against this background, this article presents an ap-
proach to address sustainable development using a tool 
to assess sustainability orientation in the early stages of 
innovation based on the SDGs and stakeholder involve-
ment. The concrete tool – the SDG-Check, which has 
been designed to identify and integrate relevant sustain-
ability aspects in early stages of innovation processes – 
was proposed by Echternacht and colleagues (2016). 

This article is motivated by the very first experiences 
made with the SDG-Check in three living lab projects in 
the early stages of the innovation process. The main ob-
jective of this article is to discuss the SDG-Check as a 
tool for sustainability orientation and assessment based 
on the SDGs in the fuzzy front end of innovation and to-
gether with various stakeholders. The related research 
question is: How does the SDG-Check enable sustainabil-
ity orientation and assessments in early innovation 
phases of innovation projects?

In the remainder of the article, the approach and re-
search methodology are described, including the back-
ground on sustainability assessment in the front end of 
open innovation processes. Furthermore, well-known 
innovation models are compared to analyze the struc-
ture of innovation processes of the early stage in partic-
ular. In the results section, the SDG-Check and 
experiences from applying the SDG-Check as an online 
survey tool are presented and discussed in light of the 
need for robust and practical sustainability assessments 
in transformative research and innovation processes. 
The article ends with conclusions and suggestions for 
further research. 

Theoretical Approach 

Open innovation in the early stages of innovation
Open innovation is especially relevant in developing 
product-service systems along with users and stakehold-
ers (Liedtke et al., 2015). Involving stakeholder groups 
definitely requires interactive methods in interdisciplin-
ary processes. Research on “co-creation” and a series of 
new business models and management tools, which in-
clude users in the innovation process, have lately been 
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promoted by concepts of interactive innovation devel-
opment, such as “open source innovation” (Muskat & 
Sylvester, 2012), “wisdom of crowds” (Surowiecki, 
2004), or the “lead user” concept (von Hippel, 1986), as 
well as “transformation and transition design” (Irwin, 
2015; Schmidt-Bleek & Tischner, 1995; Sommer & 
Welzer, 2014). Several interactive methods were de-
veloped with stakeholders and users, for example, to in-
volve non-users and lead users in innovation 
workshops for sustainable-living innovations (Diehl, 
2011), or web 2.0 tools to use collective intelligence 
(Leimeister, 2010). Based on the Agile Manifesto (a 
method to develop software in small steps, with little 
planning and strong user integration), Cooper (2014) 
proposes to strengthen user integration. 

The integration of perspectives from users and stake-
holders also offers the opportunity to integrate sustain-
ability aspects, especially if a wide range of different 
stakeholder perspectives are considered. However, the 
integration of stakeholders also has limitations with re-
gard to the consideration of sustainability. The users 
might have a limited perspective, rooted in their experi-
ence of daily routines, which do not promote radical or 
disruptive innovation (Kuijer & De Jong, 2011). Also, in-
tense interactions with many stakeholders are time and 
resource-intensive, which hinders the innovation pro-
cess. Furthermore, companies can be unwilling to re-
ceive and share knowledge and intellectual property 
(Søndergaard & Burcharth, 2011).

To enable more systemic innovation, it is important to 
identify and integrate relevant sustainability aspects as 
early as possible, given that product and service design 
at this stage are still adaptable and early-stage modifica-

tions are relatively low-cost compared to later modifica-
tions (see Figure 1). At the beginning of the process, the 
degree of freedom and influence on the project out-
come is high, whereas little information is available and 
the cost of change is low. At later stages in the process, 
the availability of information is higher, but then the 
cost of change has increased (Verworn 2009). The chal-
lenge in the front end is created by the low amount and 
quality of information and certainty.

Structuring the innovation process
The multitude of models of innovation processes in the 
literature shows that there is not a single model that is 
transferable to all fields of application (Verworn & Her-
statt, 2000). Innovation processes can be structured in 
different iterative phases, for example, from three to 
five or even nine phases (Geibler et al., 2016). However, 
in practice, it is difficult to comply with such models as 
they idealize and standardize the time flow of innova-
tion processes. 

The sustainability requirements could inform, for ex-
ample, the design brief, which provides the foundation 
to the entire innovation and design process and can be 
seen as the report or summary of the investigation 
steps and the decisions taken in the front end, as shown 
in Figure 2 (Dewulf, 2013). It is a written description of 
a project – an agreement between the parties involved 
and a roadmap defining the various steps that will be 
followed (Phillips, 2004).

However, referring to Dewulf’s (2013) stages of a design 
brief in the front end, it is not clear when an innovation 
is still considered as an early stage innovation and how 
this is connected to further innovation development, 

Figure 1. Evolution of influence, costs of changes, and information during the innovation process (left) and 
opportunities based on prototyping (right) 
(Source: own illustration based on Ullman, 1997 and von Hippel, 1993, and modified by Herstatt & Verworn, 2001)
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that is why two internationally known models from the 
literature have been chosen and linked to each other to 
further analyze the temporal structuring of early innov-
ation processes. The commonly used Stage-Gate pro-
cess, originally described by Cooper (1990), has been 
chosen as the conceptual frame of the SDG-Check 
based on the evaluation of the experiences and discus-
sions with relevant stakeholders. This model consists of 
several work phases, which are connected with each 
other via decision points at which the further imple-
mentation of the innovation process is determined. 
Due to the defined decision points, the Stage-Gate 
model (Cooper, 1990, 2001) presents a good starting 
point for the development of a structured approach for 
the integration of sustainability assessment in early in-
novation. In addition, the Innovation Readiness Levels 
(IRL) model (Geibler et al., 2016) is used to assess the 
maturity of innovations. The IRL model is derived from 
the Technology Readiness Levels (TRL) model 
(Mankins, 1995, 2009), which is a framework that has 
been used in many variations across industries to 
provide a measurement of technology maturity from 
idea generation to commercialization and understand-
ing of required capabilities and resources. As the innov-
ation process is not only limited to technological 
development but should also include the interaction of 
users or stakeholders for example, the TRL model has 
been extended to innovation readiness levels. With its 
nine levels, the IRL model presents a rather detailed ap-
proach to assess the maturity of innovation, whereas 

the Stage-Gate model describes the innovation process 
in a broader manner. Both models will be linked and 
used as a foundation to address the front end of innova-
tion.

The four phases of the Stage-Gate model are: 1) the pre-
liminary investigation, 2) the detailed preliminary invest-
igation, 3) prototype development, and 4) the field test 
(Liedtke et al., 2015). In the case of an “ideal” procedure, 
the process can be structured and sectioned by five dif-
ferent points of decision-making (so-called “gates”) (see 
Figure 3). According to Grönlund and colleagues (2010), 
the front end of innovation is defined as a phase where 
opportunities are discovered and ideas are generated, as 
opposed to later stages, which concentrate on a con-
crete concept development, testing, and commercializa-
tion. This can be linked to the preliminary investigation 
phase including the two decision points “project estima-
tion” and “project decision”, which are concerned with 
the conceptual definition of the innovation in terms of 
function and field of application (see Figure 4). The eval-
uation of those two gates particularly intends to ensure 
the general orientation of the innovation towards sus-
tainability goals and the identification of sustainability 
effects (Echternacht et al., 2016). 

The IRL model (Geibler et al., 2016), derived from the 
TRL model by Mankins (2009), divides the innovation 
process into nine individual and distinct innovation 
readiness levels (Geibler et al., 2016; see Figure 5). The 

Figure 2. The various stages of a design brief in the front end of the innovation process (Source: Based on Dewulf, 2013)
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TRL model is used internationally for sustainable innov-
ation processes (Nakamuraet et al., 2013), and it 
provides a common understanding of the maturity of 
an innovation (Geibler et al., 2016). The levels can be 
connected with the points of decision-making in the 
Stage-Gate model, or rather the first two gates that have 
already been linked to the early stage of an innovation. 
In the first decision gate “project estimation”, an over-
all estimation is conducted to identify existing needs or 
expectations of users and the users are observed to 
gather relevant data (Geibler et al., 2016). This con-
forms to the first innovation readiness level, as it con-
sists of observing and reporting basic principles 
regarding the innovation. In the “project decision” 
gate, these data serve as a foundation to determine 
whether a new product or system solution will be de-
veloped. If it is decided to proceed with the project, the 
need that the innovation addresses is defined. This step 
aligns with IRL 2, as a broad idea of an innovation or ap-
plication concept is formulated (Geibler et al., 2016).

As data availability and resources for assessment are 
limited in the early stages of an innovation, related sus-
tainability assessments tend to be rather simple and 
only supportive for awareness raising, general orienta-
tion, and the broad identification of sustainability ef-
fects. Consequently, checklists can be used as an 
assessment instrument. For example, regarding the first 
gate, “project estimation”, it can be asked to what ex-
tent the innovation can contribute to one of the UN’s 
17 SDGs. A minimum number of criteria should be 
defined in order to satisfy the sustainability assessment 
positively, for example, that at least three SDGs are pos-
itively influenced. At the second gate, “project de-
cision”, these can be substantiated by using the 
sub-goals. In principle, this ensures an improved as-
sessment of the potential to contribute to a sustainable 
development. With the help of such an instrument, the 
developer becomes aware of the goals that can and 
should give direction to the innovation process. In addi-
tion, at this point the estimation of potential can also 

Figure 3. A comparison of the phases of innovation models (Source: own illustration based on Geibler et al., 2016)
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serve the developers as inspiration for the description of 
the target market and the target group of the innovation.

Furthermore, assessing the sustainability within innova-
tion processes requires defining and describing both the 
innovation system and the reference system. In addi-
tion, stakeholders’ needs and objectives must be defined 
for this analysis, for example, based on a guiding vision 
(IISD, 1997):

1. Describing the innovation system allows identifying 
and evaluating the innovation’s sustainability in 
terms of its techno-physical, usage system, and cultur-
al levels (see Figure 6; Paech, 2005). The techno-phys-
ical level describes the direct effect of the innovation’s 
production or development, including direct effects 
upstream, for example, the technical eco-efficiency 
improvements of a car. The usage system describes 
direct and indirect effects of the innovation and dur-
ing the usage phase, such as the efficiency in use 
gained by product-service systems such as car-shar-
ing models (Buhl et al., 2017). The cultural level de-
scribes the innovation’s cultural effect. For example, 

questioning the need for mobility and thus substitut-
ing the underlying “want” with a different solution, 
such as satisfying the want for recreation not with far-
away holiday destinations but with near-by holiday 
destinations and thus forgoing (most of the) mobility 
services. Innovations, which are highly culturally ef-
fective, have more impact potential (for cultural-in-
stitutional change) than innovations, which only 
have technical effects (for technical change). This 
means, for example, that eco-efficiency gains can be 
achieved with relatively little effort in the new 
product development stage of an innovation process. 
However, to tackle root problems at higher system 
and cultural levels, the problem needs to be already 
integrated in the front end of the innovation process. 
After this crucial phase only technical eco-efficiency 
improvements or product redesign are possible 
(Dewulf, 2013), not radical/disruptive changes (Nor-
man & Verganti, 2014).

2. Further, comparing the innovation system and the ref-
erence system (e.g., available products or other innov-
ative concepts) allows estimations of the potential 

Figure 4. Phases and gates in the innovation processes and evaluation (Source: translated from Geibler et al., 2016)
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Figure 5. Innovation Readiness Levels in a Living Lab (Source: own illustration derived from Mankins, 2009)

Figure 6. Three levels of the innovation system (Source: Hansen, 2009, based on Paech, 2005)
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for change towards sustainability. If the innovation is 
already positioned on the market, sustainability and 
change “effects” can be assessed and analyzed 
(Hansen et al., 2009).

3. Assessing sustainability within innovation processes, 
stakeholders’ needs and objectives must be defined. In 
this process, both stakeholder groups should be in-
cluded: actively involved groups (e.g., employees and 
users with individual interests such as well-being and 
satisfaction) as well as passively involved or “affected” 
groups (e.g., administrative stakeholders or future 
generations with collective interests such as ecologic-
al concerns). 

This assessment allows insight and inspiration about 
stakeholders’ needs and desires to be gained from many 
different and even conflicting viewpoints and opinions, 
for example those sought from brand promise, techno-
logy, societal, and ecological trends as well as mere vis-
ion of renewal.

In order to manage this complexity in the front end of in-
novation, Val-Jauregi and Justel (2007) suggest different 
tools, methods, and techniques, such as creativity tech-
niques, scenarios, technology scouting, and market and 
opportunity analyses. Furthermore, there are specific 
methods and tools that enable exploring individual 
stakeholder concerns in the early stage of an innovation. 
Diefenbach and Hassenzahl (2017) have chosen seven 
psychological needs as the starting point for the innova-
tion process, for example as facilitated by Need Cards 
(Hassenzahl et al., 2013). Similarly, van Dijk and Hekkert 
(2014) introduced the Vision in Product Design (ViP) 
method that primarily explores the meaning of a 
product or service in relation to a future context. 
Thereby, these methods allow innovators to, for ex-
ample, question and rethink the traditional business 
models and break with traditional innovation routines. 
In addition, there are methods and tools that specifically 
focus on sustainability in the early stage of an innova-
tion, such as Biomimicry 3.8 (Baumeister et al., 2013) or 
the 10 Golden Rules (Luttropp & Lagerstedt, 2006). Both 
of these examples serve as guiding tools towards sustain-
able product design. Geibler and colleagues (2016) sug-
gest an SDG-Check for the assessment of sustainability 
potentials, referring to the SDGs. The SDGs are broadly 
defined and extend from fighting poverty to improving 
education and health to mitigating climate change as 
well as protecting the oceans and ecosystems. Under the 
title “Transforming Our World: The 2030 Agenda for Sus-
tainable Development”, the UN member states created a 
catalogue of 17 goals and 169 subordinate goals; the real-

ization of these goals by 2030 is voluntary, but for the 
first time it is universally valid, equally for developing, 
emerging, and industrialized countries (UN, 2015).

Research Methodology 

The research process involved three main phases: 

1. Development of the SDG-Check as an online tool

2. Application of the SDG-Check in three cases

3. Evaluation of the SDG-Check application

Phase 1: Development of the “SDG-Check” as an online tool
The SDG-Check was initiated in the living lab research 
project INNOLAB (2018) and was based on a literature 
review focusing on conceptual and methodological un-
derstanding of sustainability assessments within open 
innovation processes (Echternacht et al., 2016). Ques-
tions and answer options were integrated in an online 
survey tool. In the results section of this article, the de-
velopment of the SDG-Check is described, focusing on 
the functional requirements and the concrete steps. 

Phase 2: Application of the SDG-Check in three cases
The SDG-Check was applied in three innovation pro-
jects within three German living labs (2016–2017) (see 
Table 1). The objective of the innovation projects was to 
co-create and test (digital) assistance systems, which en-
courage sustainable consumption in the fields of living, 
retail, and mobility. The innovation process was facilit-
ated and guided by different living lab methods includ-
ing the SDG-Check. The SDG-Check was applied by 
three to seven project members in each project in-
volving practitioners from small and medium-sized en-
terprises (SMEs) and researchers. This enabled 
researchers to compare, for example, different perspect-
ives on sustainability within each team. Furthermore, 
the SDG-Check was applied as early as possible in the 
project (in the concept phase) as well as at a later stage 
(in the prototype phase). This enabled researchers to 
compare results based on different temporal stages, for 
example (see Kahl et al., 2017; Krein et al., 2017; Meurer 
et al., 2017). 

Phase 3: Evaluation of the SDG-Check application
After the application of the SDG-Check, and together 
with the innovation project members, the effectiveness 
and efficiency of the SDG-Check was evaluated. This 
analysis is based on a written survey with the three pro-
ject leads and a discussion in a workshop within the pro-
ject teams (13 participants). 

The SDG-Check: Guiding Open Innovation towards Sustainable Development Goals
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The survey was carried out in German amongst the in-
novation managers of three living lab projects in Ger-
many. The questionnaire objective was to gather 
practical insights and experience on the application of 
different methods and tools (including the SDG-
Check). The aim was to understand their impact on suc-
cess as well as future potentials and limitations. The 
questionnaire included both closed-ended and open-
ended questions (Table 2).

At the end of the innovation project, the three project 
teams (including practioners) discussed the experiences 
with the living lab methods including the SDG-Check 
during a workshop. The guiding questions of the work-
shop included: What are the results of the SDG-Check? 
How do you evaluate the relevance of the method after 
the application? What can be improved? The results of 
the workshop were summarized in the project reports 
(see Kahl et al., 2017; Krein et al., 2017; Meurer et al., 2017). 

Table 1. Overview of the three innovation projects and the application of the SDG-Check

Table 2. Questionnaire framework for the SDG-Check evaluation (Source: Geibler et al., 2018).
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Results and Discussion

Description and development of the online tool 
“SDG-Check” 
The SDG-Check focuses on potential effects an innova-
tion could have regarding the 17 goals and their sub-
goals. The SDG-Check is designed to raise conscious-
ness about these goals and their thematic diversity, so 
that the stakeholders are more attentive to options to 
integrate these goals in business modelling, for ex-
ample. The tool development (Echternacht et al., 2016) 
was framed by the following requirements:

• The tool’s objective is to identify potential sustainabil-
ity effects (risks and opportunities) of an innovation 
within (early-stage) development processes. Further-
more, the tool should enable orientation and a com-
mon understanding of sustainability goals and to 
inspire ideation processes as well as business models. 
This means that the tool will not be able to measure 
specific sustainability aspects, such as carbon dioxide 
emissions. 

• The tool’s target group is members of multidisciplin-
ary innovation teams, such as engineers, designers, 
and sustainability and non-sustainability experts. The 
results of the tool are based on self-assessment by in-
dividuals or groups.

• The usability criteria (ISO 9241-210, 2010) for the tool 
are the following: results of the SDG-Check should be 
transparent and comparable, for example, with assess-
ments of users or with later assessments; the applica-
tion should be intuitive and understandable; 
sustainability knowledge should not be required; and 
the time needed for the individual tool application 
should be less than 20 minutes.

As a result of these requirements, the SDG-Check tool is 
built on an online checklist and a stepwise approach 
with two levels of detail focusing on the 17 SDGs (level 
1) and their sub-goals (level 2). The goals are evaluated 
based on a seven-step scale ranging from -3 (severe 
risk) to +3 (high opportunity).

Step 1 (level 1) of the SDG-Check serves to estimate 
whether the innovation creates opportunities or risks 
concerning the 17 SDGs. To do this, it is estimated 
whether the innovations have positive or negative po-
tential with regard to the 17 SDGs using a seven-step 
scale. The SDG-Check’s first step is shown in Figure 7.

Step 2 (level 2) of the SDG-Check can be applied during 
the innovation process. Here, the focus is on the sub-
goals of the SDGs and, for usability reasons, only for a 
selected number of SDGs. The selection covers the six 
main goals of Step 1 that were evaluated with the 
highest values related to opportunities (3 goals) and 
risks (3 goals). The participants evaluate the sub-goals 
in terms of opportunities and risks also using the seven-
step scale (ranging from -3 to +3). For the aggregation 
of the single assessments at goal level the Chance-Risk-
Value (CR-Value) is used as a means of the single assess-
ment values at sub-goal level. As an example, Figure 8, 
illustrates Step 2 with sub-goal questions of the SDG 12 
(Responsible consumption and production). The ques-
tions for the other sub-goals can be found in Echter-
nacht and colleagues (2016). 

Results of the SDG-Check

The SDG-Check results were assessed in three innova-
tion projects for both Steps 1 and 2. For each project, 
the results are based on the self-assessments by the par-
ticipants and calculated as CR-Values as well as value 
ranges. This method enabled an illustrative SDG rank-
ing, which was presented to the participants for further 
discussion. As an example, Figure 9 and Figure 10 illus-
trate results of the SDG-Check from the innovation pro-
ject “Retail” involving assessments of seven project 
members. 

The results illustrate that the most significant opportun-
ities and risks can be easily identified. In the case of the 
innovation project “Retail” (see Figure 9), the most sig-
nificant opportunities of the evaluated shopping assist-
ance system are linked to the goals “Responsible 
production and consumption”, “Life below water”, “In-
dustry and innovation and infrastructure”, and “Good 
health and wellbeing”. The results of Step 2 present the 
views of the participants concerning the relevance of re-
lated sub-goals of the SDGs. For example, as Figure 10 
shows, the innovation can contribute to SDG 12’s sub-
goals “Efficient usage of natural resources” and “Restor-
ing sustainable resource management and protection 
of marine and costal ecosystems” (Kahl et al., 2017). 
Sub-goals also can be identified as minor risks, which 
means that the innovation could affect them negatively. 
In the innovation project “Retail”, this included, for ex-
ample, “Increasing the wealth of the poorest 40 % of the 
population” and “Raising exports to developing coun-
tries”. The figures also highlight those goals or sub-
goals for which the team has divergent viewpoints. 
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Figure 7. Step 1 of the SDG-Check (Source: Geibler et al., 2016; specification of the SDGs based on UN, 2015).

Figure 8. Step 2 of the SDG-Check, taking the example of SDG 12 “Responsible production and consumption” 
(Source: Based on Geibler et al., 2016; specification of the SDGs based on UN, 2015) 
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Figure 9. Results of the SDG-Check (Step 1) in the innovation project “Retail” (Source: translated from Kahl et al., 2017)

Figure 10. Results of the SDG-Check (Step 2) in the innovation project “Retail” (Source: translated from Kahl et al., 2017)
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Evaluating the SDG-Check

Based on the experience of the three innovation pro-
jects collected by workshop discussion and survey res-
ults, the overall finding points out that the application 
of the SDG-Check provides effective results and is very 
user-friendly. For example, the workshop discussion 
highlighted that the broad SDGs directed the innova-
tion projects towards sustainability, without being too 
restrictive. Furthermore, the workshop discussions 
made clear that addressing the SDGs helps to cope with 
complexity and ambiguity because the SDGs have a 
very broad consensus and high legitimacy and thus 
built confidence and trust within the innovation pro-
cess.

The survey results illustrate positive effectiveness and 
efficiency of the SDG-Check (Table 3). The findings in-
dicate that the SDG-Check is a cost-efficient tool, which 
provides hints for ecological and social improvements. 
Finally, the SDG-Check is easy to use, not very time con-
suming (less than 20 minutes) and straightforward 
based on a simple and standard evaluation scheme 
(with a scale between 1 and 7). 

Implications

Implications for practitioners
Based on the workshop discussion, the following im-
plications for practitioners can be summarized: 

• The SDG-Check enabled a harmonized communica-
tion about sustainability within the project team with 
sustainability and non-sustainability experts. It has 
been a platform for the development of a common un-
derstanding of sustainability and sustainability goals. 
Thereby, it supported decision-making in the teams 
based on semi-quantified results of the SDG-Check. 
As a consequence, the SDG-Check could inspire and 
encourage new business models and sustainability 
thinking in innovation processes.

• The SDG-Check is not very time consuming (less than 
20 minutes) and is intuitively based on a simple and 
standard evaluation scheme with a seven-point scale. 
However, without an introduction and explanation, 
the SDGs can be abstract and unstructured and re-
duce the motivation to deal more closely with the SDG 
theme/sustainability and to take appropriate meas-
ures for product design into consideration.

• The complexity of the 17 goals and 169 targets could 
lead to a mental overload and demotivation, depend-
ing on the user’s knowledge on the SDGs. However, 
the SDGs’ communicative potential is very high be-
cause of their international recognition. They can be 
combined with other company-relevant methods 
(such as the SDG Compass; sdgcompass.org) and can 
serve as the basis for an enterprise-internal sustainab-
ility strategy. Additionally, the SDG-Check can sup-
port learning processes on the SDGs.

Table 3. Evaluation of the SDG-Check application (based on questionnaire survey with project leads) 
(Source: Geibler et al., 2018)
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Implications for researchers
Based on the workshop discussion, the following im-
plications for academics can be summarized: 

• The SDG-Check enables initial quantitative evaluation 
results at the very early innovation stage. This quanti-
fication can complement qualitative assessments, for 
example, to enable comparisons of different innova-
tions (e.g., service models versus ownership models), 
different team members (e.g., designer vs. engineer), 
and different innovation phases (e.g., early phase vs. 
later phases).

• An in-depth sustainability analysis (e.g., environment-
al or social live circle assessment) could not be per-
formed with the SDG-Check. For an effective 
sustainability analysis (e.g., with the hotspot analysis; 
Liedtke et al., 2013) this would be sensible: the selec-
tion of the goal and targets does not necessarily have 
to be the most significant sustainability potential of 
the innovation. The selection is based on a self-assess-
ment, which can be used as a basis for the further dia-
logue and should be evaluated by other experts.

• In the context of innovation management, the applica-
tion of the SDG-Check could be improved by embed-
ding the tool into a holistic innovation and design 
culture, for example, one that is based on human-
centred design and design-thinking approaches (e.g., 
Norman, 2013). This can allow for more effective com-
bining of different tools and methods.

• Although the usability of the SDG-Check was evalu-
ated positively, there are opportunities for improve-
ments. For example, the findings encourage intuitive 
explorations of the SDGs and how they relate to an in-
novation project by providing more interactive qualit-
ies for innovators, for example, by involving 
gamification principles (e.g., Chou, 2016). Therefore, 
the tool could be delivered in a non-traditional setting 
aiming at an experiential and holistic learning ap-
proach, such as on drawing on the didactic approach 
of open-didactic exploration (Bliesner et al., 2014). 

• To further support a common understanding of the 
fuzzy front end of innovation and its process, the tool 
could include extended questions focusing on the 
identification of the innovation readiness level as well 
as the degree of novelty (i.e., incremental vs. advanced 
or disruptive vs. radical).

Conclusion

The assessment of the early product and service design 
phases is of major importance since these early stages 
influence a high share of the cost spent for a product or 
service (i.e., production costs, maintenance costs, and 
end-of-life costs). Similarly, the environmental and so-
cial potential of an innovation are also determined in 
this front end of innovation development. Considering 
the complexity of technological implications on sustain-
ability, it is necessary to assist innovators in developing 
and implementing technological innovations and the 
consideration of sustainability. 

Two internationally known models – the TRL model by 
Mangans (1995) and Cooper’s (1990) Stage-Gate model 
– have been combined in order to structure the open in-
novation process and guide sustainability assessments. 
This new model has been used to clearly define the 
fuzzy front end, where the identification and integra-
tion of sustainability aspects and stakeholder views is 
most important.

The presented SDG-Check is being developed in the re-
search unit “Innovation labs” at the Wuppertal Institute 
to support the identification of the most relevant SDGs 
in the early stages of product and service innovation 
processes. Building on an online checklist and a parti-
cipatory stepwise approach, the tool considers two dif-
ferent levels of detail: one at the level of 17 goals and 
another at the level of sub-goals. The digitalized pro-
cessing of data enables the assessment of the large 
number of data entries and aggregations and comparis-
ons of experts’ views on the risk and opportunities of 
the innovation with regard to the SDGs. However, the 
single application of the assessment tool alone will not 
be sufficient to support sustainable innovations. Along 
with evaluations, it is necessary to develop a respons-
ibly minded innovation culture that integrates sustain-
ability as an inherent innovation objective. A corporate 
culture that promotes the “ability to learn” – the central 
point for our ability to innovate more sustainable pro-
duction and consumption patterns.

Future research can be conducted based on a broader 
application of the SDG-Check in other cases. Hereby, 
the SDG-Check should be more extensively compared 
to other approaches focusing on innovation develop-
ment at an early stage, such as Biomimicry 3.8 
(Baumeister et al., 2013), the 10 Golden Rules (Luttropp 
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& Lagerstedt, 2006), the Need Cards (Hassenzahl et al., 
2013), AttrakDiff 2 (UID, 2018), and Vision in Product 
Design (Dijk & Hekkert, 2014). Also, pairing the SDG-
Check with other tools, workshops, or services on a 
public platform like What Design Can Do (WDCD, 
2018) or Ashoka Changemakers (Muskat & Sylvester, 
2012) should be considered further.
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