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Abstract: The digital transformation of the economy pressures companies to come up with
convincing value propositions for investors and customers and to defend a competitive
position in an environment of start-ups. While the need for creativity abounds in this
environment, innovation needs to accommodate not only hyped technical advancements,
but also ethically relevant values that support a sustainable future. In a two-study mixedmethod research project covering three IT products––a digital toy, a food-delivery app and
a telemedicine system––we show that the value-based product planning approach, which is
inspired by utilitarianism, virtue ethics, and deontology, significantly increases creative
output and ethical foresight, especially when compared to traditional product roadmapping
practices. In the value-based approach, participants considered a diverse set of
stakeholders and took potential adverse effects into account, while at the same time
acknowledging values linked to several sustainability. While instrumental values with a
technical and economic focus (e.g., IT security or efficiency) dominated ideas from the
traditional product roadmapping approach, participants acknowledged higher principles with
intrinsic value (e.g., freedom or personal growth) when employing value-based product
planning. This paper presents results on the creative power that can be unleashed by taking
different ethical perspectives in a value-based approach. With this, we hope to inspire future
value-oriented research and innovation projects. We conclude with implications for both
traditional product innovation practices and value-oriented frameworks.
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Introduction
The digital transformation of the economy, fuelled by the falling cost and rising performance of information
technology (IT), is accelerating companies’ engagement in product and service innovation. Incumbents are pressured
to defend a competitive position in an environment of start-ups that want to digitally disrupt existing markets. At the
same time, they need to present convincing value propositions to both investors and customers. The importance of
creativity is evident in this environment of constant innovation and change. However, creativity in terms of new or
more product features is not enough: scholars have started to argue for a value focus in corporate innovation (Porter
and Kramer 2011; Nonaka and Takeuchi 2011). Values can represent aims for a sustainable development on the
individual, social and societal dimension (Winkler and Spiekermann 2019). Thus, a current challenge is to develop
effective approaches that identify relevant values in the IT innovation process and support creative thinking around
better value-based technology. Ethical problems resulting from the ubiquitous use of IT systems, such as hate speech
or privacy breaches, have gained political and industry traction (Jobin, Ienca, and Vayena 2019). Against this
background, companies are well advised to expand their product innovation plans to not only be creative around
traditional economic values, but foster higher values that support sustainable innovation alongside human welfare
(Penzenstadler and Femmer 2013). This paper seeks to explore whether a value-based approach has the potential to
complement traditional product roadmapping to foster creative and ethically aligned ideas in the product innovation
process.
The past twenty years have seen a number of value exploration and design methods for IT innovation practice. Value
sensitive design (VSD; Friedman and Hendry 2019) is the most prominent value-oriented approach and has
accumulated qualitative learnings on the dynamics of individual values and their role in various case studies. However,
the claim that values being uncovered support ethical design has been criticized for its vagueness and lack of a proper
ethical foundation (Manders-Huits, 2011; Reijers and Gordijn, 2019). A value-oriented approach that is not thoroughly
grounded in ethics might unveil values that cannot claim to be “higher” in an ethical sense. Critics have therefore
argued that VSD approaches should show higher commitment to ethics (Jacobs and Huldtgren 2018). In this article,
we seek to address these shortcomings by exploring how a value-based and ethically guided innovation practice can
add creativity and ethical foresight to traditional product roadmapping for various IT products. To our knowledge, no
empirical study has yet tested the merits of a value-based approach when compared to traditional innovation methods.
In order to investigate the role of ethically derived values in innovation processes, we employ the core methodology
of value-based design and engineering (Spiekermann 2016; Spiekermann and Winkler 2020), which seeks to uncover
human and social value consequences. It goes beyond VSD by explicitly applying three prominent theories of moral
philosophy to uncover the value potentials of an IT product: utilitarianism, virtue ethics and deontology. While these
ethical theories have been widely used in computer ethics to discuss the adverse effects of technology (e.g., Johnson
2009; Vallor 2016), their power to drive ethically grounded IT innovation processes has not been empirically
investigated yet. In the past, it has sometimes been argued that a concern for values such as privacy would undermine
the innovativeness of the economy (e.g., Holden, 2020). In this article we argue the contrary: ethical thought processes
that are guided by values can substantially increase the creativity and sustainability of product innovation. We explore
this claim by investigating what a value-oriented approach can add to a traditional product roadmap with a functional
and competitive innovation focus, which is still widely used today (de Alcantara and Martens 2019). The research we
present is exploratory as we cannot build upon previous empirical research studies. Still, existing theoretical literature
allowed us to formulate preliminary hypotheses, which have motivated and guided our empirical investigation.
In the following, we present an empirical study on three IT products: a bike courier application (similar to the Foodora
or Uber Eats services), a smart teddy bear, and a telemedicine system. Based on these different product contexts, we
show that participants’ creativity is dramatically increased when they engage in ethically grounded thinking. The
creativity construct we use as our dependent variable originates from J. P. Guilford (1966, 1971), who conceptualized
creativity as a person’s divergent-production ability, that is, the ability to generate many new solutions to a problem.
Our findings show that taking on different ethical perspectives inspires participants to come up with more than twice
as many product ideas and more than three times as many value ideas, but also to be more flexible and original in their
thinking about values that are relevant for the product. Moreover, an ethically grounded approach helps to anticipate
potential negative implications of a product innovation for a broad range of affected stakeholders, contributing to
better “ethical foresight”.
Our paper is structured as follows: we first discuss traditional product roadmapping and show how the consideration
of human values has become more important in product management and technology innovation in recent years.
Subsequently, we derive preliminary hypotheses on how innovation ideas from product roadmapping and a value2
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based approach could play out in terms of creativity and ethical foresight. Then, we present our mixed-method study,
which combines a qualitative analysis of resulting ideas with a quantitative comparison of the two approaches. Finally,
we conclude with a critical discussion of our empirical findings as well as implications for theory and practice.

Theoretical Framework
Technology-oriented versus value-oriented IT planning
Product Roadmapping. Product roadmaps are strategic innovation tools that help companies with their long-term
planning and foresight activities (Kerr and Phaal 2020). Any company that tries to extend their products and services
with the help of IT typically develops a product roadmap to plan what it wants the development team to work on over
time. Typically, the market (customer needs and competition) and anticipated technical novelties drive a product
roadmap’s content. In the absence of strategic innovation units, innovators in smaller companies especially meet
around their product roadmap to discuss the advancements of the IT product they build in the light of market needs.
At the core of a product roadmap is a constantly updated technical dashboard that summarizes the product
characteristics, functions and features that go into an existing product or service over time.
With the help of industry forecasting, companies look into what technologies might become relevant over time and
anticipate how competitors will try to take advantage of these (Ahmed and Shepherd 2012). Based on this analysis
and their own technical maturity, they decide to invest in certain technologies that then determine the product and
service characteristics in their roadmap. For example, if machine learning is anticipated to possess efficiency
advantages for a given service such as the bike courier application investigated below, companies will consider taking
advantage of this technology to improve the bikers’ mobility and speed. Or, when speech recognition technology is
mature enough to be integrated in toys, analogue toy manufacturers will consider upgrading their products to integrate
this technical functionality before competitors to secure market share. This product planning process is typically
accompanied by market research, which captures customer needs and analyses how these may be linked to technical
opportunities.
The product (or technology) roadmapping approach is deeply rooted in industry practice (Kerr and Phaal 2020) and
embedded in major student textbooks on IT innovation management (Ahmed and Shepherd 2012). To this day,
organizations widely apply product roadmapping (de Alcantara and Martens 2019). Still, traditional approaches have
been criticized for not accommodating current requirements such as a better consideration of the customers’ needs
and behaviors and higher flexibility in volatile environments (Münch, Trieflinger, and Lang 2018). In contrast, valueoriented approaches especially focus on the long-term impact of specific technological products on directly and
indirectly affected stakeholders within their context.
Value-based Product Planning. The past twenty years have seen a number of value exploration and design methods
for IT innovation practice, e.g., values in technical design (Nissenbaum 2005), values at play (Flanagan, Howe, and
Nissenbaum 2005), worth-focused design (Cockton 2020), value-based design and engineering (Spiekermann 2016;
Spiekermann and Winkler 2020) or value sensitive design (VSD; Friedman and Hendry 2019). From a wider
philosophical perspective, values can be defined as “conceptions … of the desirable”, which influence human choices
(Kluckhohn 1962, p. 395). In a positive sense, they are principles of the “ought-to-be” (Hartmann 1932). However,
philosophers have outlined that values can also be negative (Hartmann 1932; Scheler 1913-1916/1973). For example,
while “activity” can be considered a positive value, it has a counterpole in the negative value “inertia”. What is more,
the consideration of different values can support sustainable IT innovation by expanding dimensions of sustainability
beyond the protection of the natural environment (Penzenstadler and Femmer 2013; Winkler and Spiekermann 2019).
Methods that focus on values typically identify relevant values for a specific context and try to adapt the product or
service under investigation to foster positive values and avoid negative values. VSD (Friedman and Hendry 2019) is
the most prominent approach in this regard. Yet, VSD methods have been criticized for lacking an ethical foundation
(Manders-Huits 2011; Jacobs and Huldtgren 2018). Reijers and Gordijn (2019) have argued only proper ethical
reflection can ensure that the value elicitation process identifies higher values of moral relevance and not just arbitrary
stakeholder preferences. The value-based design and innovation methodology proposed by Spiekermann (2016) tries
to account for this problem by including the perspectives of the three big ethical theories of the Western canon—
utilitarianism, deontology, and virtue ethics. Such an ethical foundation for the identification of values has been called
for (Shiell, Hawe, and Seymour 1997; Reijers and Gordijn 2019; Jacobs and Huldtgren 2018) and seems especially
promising for the consideration of a wide range of potential value benefits and harms for affected stakeholders.
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Based on the perspectives of utilitarianism, virtue ethics, and deontology, innovation teams follow three steps in the
value-based product planning process.1 They 1) list the potential stakeholder harms and benefits of an envisioned
product becoming pervasive (utilitarian perspective), 2) think about long-term character effects resulting for direct
and indirect human stakeholders when using the product (virtue ethical perspective), and 3) reflect on personal maxims
that they consider to be of universal importance (deontological perspective). Applying these theories of ethics in a
corporate setting is especially interesting as it has been argued that the core values of corporations often match theories
such as utilitarianism, Kantian principles, virtue ethics, and others, even though corporations do not explicitly express
this in reference or language (Jones, Felps, and Bigley 2007). In the following, we briefly review the ethical reasoning
underlying each ethical perspective.
Utilitarianism is a form of consequentialism and seeks to maximize the general good for the greatest number of people
(Frankena 1973). The utilitarian principle with its emphasis of possible consequences can still be found in basic
concepts of neoclassical economics and business, which demand the maximization of positive outcome by choosing
the action that is estimated to result in the highest positive value. The utilitarians Jeremy Bentham (1748–1832) and
John Stuart Mill (1806–1873) interpreted this highest positive value in psychological terms as pleasure, social utility,
or well-being (Mill 1879/2009; Bentham 1789/1907). With this, they provided a strong and simple reasoning for the
evaluation of what is morally right. Deontology, on the other hand, emphasizes that it is not the consequences that
determine what is morally good and right, and that we are obliged to follow moral principles that have a universal
character. “Deon”, the Greek word for duty, implies that we are obliged to follow such moral principles. Immanuel
Kant captured this in the categorical imperative “act only according to that maxim by which you can at the same time
will that it should become a universal law” and added that the outcome of an action can never justify the action itself
(Kant 1785/2011). Duties in the form of moral rules have a long tradition in many societies, and even form a common
instrument of moral guidance in the corporate context, e.g. in the form of professionals’ codes of ethics such as the
one adopted by the ACM (“ACM Code of Ethics and Professional Conduct” 2018). Lastly, virtue ethics is one of the
oldest and most prominent theories that emphasize the moral excellence of a person’s character rather than her
adherence to rules of action, duties, or resulting consequences. Virtues represent “a balance between excess and
deficiency” (p. 27) and together form a balance within the social context of an individual (van Staveren 2007).
According to classical virtue ethics, only a really virtuous person will live in true happiness (eudaimonia; Aristotle,
2004). While virtue ethics played a subordinate role in Western philosophy in the last two centuries, it has recently
shown great potential to deal with ethical issues posed by new technological developments (Vallor 2016).
From a philosophical perspective, utilitarianism, virtue ethics, and deontology differ significantly in the way they
derive what is good and right. Still, it has been argued that the reasoning of one ethical perspective can complement
the reasoning of another perspective (Brady and Dunn 1995). Thus, unique ethical approaches could also produce
complementary ideas on how human values are impacted by a technological product, e.g., when applied in a practical
setting. In the following, we discuss likely benefits in terms of ethical foresight and creativity that companies might
enjoy when embracing a value-based approach in comparison to a traditional product roadmapping approach and
formulate corresponding hypotheses (see Figure 1 for an overview).

Ethical Foresight
Anticipating Potential Adverse Effects. In recent years, human, social and environmental values have gained
importance in judging innovations: investors are more sensitive to the many value harms and uncertainties that an
innovation potentially creates, such as privacy, security, transparency or bias concerns (Jobin, Ienca, and Vayena
2019). Against this background, companies are pressured to anticipate potentially adverse effects that an IT innovation
can entail (Gimpel and Schmied 2019). Only if an innovation process is sensitive to negative value potentials inherent
in a new IT product, can they be proactively addressed in the design of the system.

1

The value-based design and innovation methodology proposed by Spiekermann (2016) has recently been extended
to other IT engineering phases (Spiekermann and Winkler 2020) and forms the core of the forthcoming IEEE 7000TM
standard on ethical system design (IEEE Computer Society 2021). In the following, we refer to the application of the
three theories of ethics in the product innovation process for the identification of value-based product ideas as we
implemented it as “value-based product planning”.
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Figure 1. Conceptual framework and hypotheses that have guided our empirical investigations

From a product roadmapping perspective, companies want to build innovations for their customers, whose needs drive
the roadmap (Albright and Kappel 2003). Thus, when a negative impact on important values such as privacy or
security becomes the subject of public discourse or an issue addressed by customers, a company’s consideration of
these issues might find its way into the roadmap. Still, it is questionable whether value issues beyond those that are
much discussed in the media are recognized by a traditional product roadmap. In contrast, value-oriented approaches
start from the identification of harms and benefits that could arise for stakeholders (Friedman, Kahn Jr., and Borning
2006). Value-based product planning uses ethical theories to explicitly anticipate both positive and negative value
potentials inherent in a new technology or technological innovation (Spiekermann and Winkler 2020). From this, we
derive our first hypothesis regarding ethical foresight.
H1 (adverse effects): A value-based approach leads to the identification of more potentially adverse
effects of the envisioned IT product than product roadmapping.
Stakeholder Identification. Stakeholders are “persons or groups with legitimate interests in procedural and/or
substantive aspects of corporate activity” and can be “identified by their interests in the corporation” (Donaldson and
Preston, 1995, p. 67). Innovation literature has highlighted “exploitation risks” associated with new products or
technologies that do not live up to the social attitudes and expectations of a diverse set of stakeholders (Specht et al.
2002). So, if an innovative IT product bears many positive values and resonates with the desires of a diverse set of
stakeholders, then its chances of being successful are increased. Still, the core claim defended by stakeholder theory
is that stakeholders should be considered not because of their potential value to the shareholders, but for their own
sake (Donaldson and Preston 1995). Thus, the identification of a diverse group of stakeholders is an important step
towards a more ethically aligned product innovation process.
Traditional product roadmap approaches do consider stakeholders in the planning process, but many of the approaches
limit stakeholders to direct customers (Albright and Kappel 2003), company stakeholders (e.g., Cosner et al. 2007),
or prominent stakeholders from industry, academia and the government (Jeffrey, Sedgwick, and Robinson 2013).
However, diverse groups of people, but also animals, nature and society at large may be affected by IT products in a
direct or indirect way. Value-oriented approaches want to account for that by explicitly asking how the IT product that
is to be designed or re-designed could affect both direct and indirect stakeholder (Friedman, Kahn Jr., and Borning
2006; Shilton 2018). Thus, we expect that the ethical analyses employed in the early phases of value-based product
planning will detect implications of the IT product that are relevant for a broader range of stakeholders than the product
roadmapping approach.
5
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H2 (stakeholders): A value-based approach acknowledges more stakeholder groups than product
roadmapping.

Creativity and Values
Fluency. Generating new ideas is a core characteristic of creativity (Batey 2012) and forms the starting point for any
innovation process (Amabile 1997). J. P. Guilford (1971) has referred to the number of ideas generated in the course
of product ideation as ideational fluency, which reflects the ability to come up with multiple responses in an open task.
Whereas the traditional product roadmap elicits product characteristics by considering technology strategy and
competitive advantage (Albright and Kappel 2003; Pham et al. 2013; Cooper and Edgett 2010), value-based product
planning deduces product characteristics from the values discovered through the three ethical perspectives of
utilitarianism, virtue ethics, and deontology.
One might expect that an innovation approach specializing in identifying product characteristics on a technical level
such as product roadmapping should take the lead on churning out specific ideas for the IT product’s design. However,
the different theoretical angles of the three ethical perspectives taken in the value-based approach on what “ought-tobe” are expected to produce complementary ideas on how humans are impacted by technology. The multiple ethical
lenses they adopt and their hypothesized ability to see more adverse effects is likely to lead to an increased ideational
fluency. We expect this increase in ideas not only for value ideas––that is, ideas that are strongly connected to a value
or virtue or imply such a connection––but also for ideas on product characteristics, as they are derived from the value
ideas identified through the multiple ethical perspectives.
H3 (fluency): A value-based approach inspires more a) product ideas and more b) value ideas than
product roadmapping.
Flexibility. In accordance with J. P. Guilford’s (1971) conceptualization of creativity as divergent thinking, we explore
not only ideational fluency, but also the flexibility of thought and the originality of ideas. Flexibility refers to the
production of ideas that transcend thinking in fixed categories or classes (Guilford 1966). Traditional technology
management approaches understand values only as monetary benefits opposed to costs, or as an organization’s unique
business strategy (e.g., Pham et al. 2013). Even advancements of traditional product roadmapping such as “value
roadmapping” (Dissel et al. 2006) share this view of values in terms of “revenues” and “savings” and ignore human,
social, or moral aspects. But this is too short-sighted. A wider understanding of “values” sees value harms when a
plane is not safe, a car engine not environmentally friendly or a social network manipulative. Such threats depart from
the reduced understanding of risks as competitive threats, which product roadmaps can build upon (Kappel 2001).
Recent work (Winkler and Spiekermann 2019) has classified values into technical, economic, social, individual and
environmental values by linking them to five sustainability dimensions (Penzenstadler and Femmer 2013). Valuebased product planning puts the focus specifically on values and thus is better equipped to account for values that go
beyond economic and technical values. Thus, we expect that the value-based approach inspires value ideas that cover
a wider range of value classes compared to ideas from the product roadmap, which indicates a higher degree of creative
flexibility (Hypothesis 4: flexibility).
H4 (flexibility): The value-based approach inspires ideas that cover more value classes than product
roadmapping.
Originality. Original ideas are ideas that are rare among a set of possible solutions (Thys, Sabbe, and De Hert 2014).
Thus, original value ideas do not address “mainstream values” (Spiekermann 2016) such as “privacy” or “security”,
which typically populate ethical guidelines and thus are likely to be mentioned often by innovation teams, regardless
of the method used. Instead, they signal a thinking outside the box and existing frames of reference, targeting values
that go beyond easily accessible concepts and focusing on the unique specificity of a technology context. Examples
could be the idea to foster “friendship” among bike couriers when a food delivery app is planned, or to protect a child’s
“autonomy” when it uses a digital teddy bear. To conclude our creativity hypotheses, we expect that the value-based
approach will also inspire more original value ideas when compared to the product roadmap (Hypothesis 5:
originality).
Hypothesis 5 (originality): A value-based approach inspires more original value ideas than product
roadmapping.
Considering that values are highly context-specific, we chose three IT products to explore the hypotheses outlined
above. It is difficult to estimate the effect of a different form factor or context of use on the innovation process, which
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is why we explore this question empirically by including the products as independent variables in the statistical
analyses.

Methodology
In two studies, 71 university students engaged in two innovation management tasks: product roadmapping and valuebased product planning. In Study 1, 12 participants worked on a (fictitious) bike courier app, a smartphone application
that organizes the tasks, contracts, and payments of couriers who deliver food from restaurants to private consumers
by bike. In parallel, 24 participants analysed a (fictitious) smart teddy bear, which targeted two- to nine-year old
children. To explore yet another technology, we repeated the procedure one year later. In Study 2, 35 student
participants working in teams of two analysed a (real-world) telemedicine system that was presented by the CEO of a
start-up company. This telemedicine system operates by connecting patients to a general practitioner who makes an
online diagnosis and refers patients to specialized doctors highly recommended by their peers. We only included
participants who submitted complete analyses of the respective IT product for both innovation tasks. All three IT
products related to existing systems of interest, either in analogue form (smart teddy bear), early version deployment
(bike courier app) or as a prototype (telemedicine system).

Value-based Product Planning
In value-based product planning, the perspectives of utilitarianism, virtue ethics and deontology are employed
consequently. First, potential benefits and harms that arise for stakeholders (utilitarianism) are noted; then, impacted
stakeholder virtues (or vices) are noted; finally, personal maxims that could either be undermined or should be fostered
by the innovation (deontology) are identified. This ordering ensures that the three ethical analyses build on each other.
The underlying assumption is that different ethical perspectives inspire different ideas and thus complement each other
in the ideation phase in product planning. Utilitarianism typically implies the broadest collection of stakeholder effects,
both positive and negative; virtue ethics then goes deeper in terms of the concrete effects on stakeholders’ long-term
character and behaviour; finally, deontology calls for the personal conscientiousness of innovators to identify
principles that they would want to see universally embraced. The innovation task focused on the product characteristics
that should evolve from there on.
We have conducted two pilot studies before employing the value-based approach in this way. In the first study,
participants employed first the utilitarian, then the deontological, and lastly the virtue ethical perspective. Results
showed that 1) the deontological analysis resulted in the least number of ideas and that 2) the resulting ideas from
deontology were especially critical. Thus, we decided to employ the deontological analysis as the last ethical analysis.
A second study with a between-subject design supported our previous findings, showing that utilitarianism resulted in
the highest number of ideas, followed by virtue ethics and deontology.

Sample
On average, participants were 24 (study 1; M = 23.9, SD = 2.6) and 25 (study 2; M = 24.6, SD = 2.6) years old and
originated from more than ten different nations. In Study 1, 47% of participants were female; in Study 2, 38% of
participants were female. All student participants were enrolled in an information systems master programme, which
requires 700 full hours (28 ECTS) of computer science training and at least 1,500 hours (60 ECTS) of business
management and/or economics training prior to enrolment. Thus, participants had a solid technological and economic
background for an IT innovation management task.

Procedure
In order to compare the patterns of results across the two studies and technologies, we kept the study design as similar
as possible in a non-laboratory context. In both studies, students first received roughly six hours of introductory
lectures on innovation management, including the product roadmapping technique, and were then asked to develop a
product roadmap for the respective IT product. They identified product characteristics by reflecting on technological
developments and market competition. After completing this first innovation task, the same students received an
introduction––once again of six hours’ duration––to the three ethical theories of utilitarianism, virtue ethics, and dutyethics. They learned about the core ethical reasoning of these theories, their most prominent proponents, and how
these ethical theories have been suggested as a framework for eliciting values and deriving product characteristics
(Spiekermann 2016). Participants labelled all benefits, harms, virtues and maxims individually to capture the
underlying value. Afterwards, they derived product characteristics that are able to address the respective value in the
7
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product design. In the results that we present below, we control for the effects resulting from the order of innovation
tasks and applied ethical analyses by excluding repeating ideas for every participant. Note that Study 1 used a word
document with tables to collect participants’ innovation ideas, while an online interface was set up in Study 2. Also,
we required participants to explicitly list potentially affected stakeholders prior to product roadmapping and associate
them with product ideas in the value-based approach Study 2.

Data Coding and Content Analysis
Innovative thinking is a highly creative exercise (Amabile 1997). To capture the meaning of the more than 2,000 raw
product innovation ideas we collected from participants in the two studies, we applied a mixed-method approach in
various data analysis cycles. First, we conducted qualitative content analyses to group the resulting ideas in different
categories. Second, we created variables that showed the frequency of ideas for each participant and category. We
used this quantitative output for a statistical comparison of ideas resulting from the product roadmap approach and
value-based product planning with regard to the ethical foresight reflected in the ideas and the creative output in terms
of different value ideas. In the following, we describe the steps of this mixed-method approach in detail.
In Study 1, we analysed all raw ideas and developed a detailed category system from the original labelling and idea
descriptions of the participants. The category system represented the original ideas through common labels
(=categories) and the direction of effect that could be either positive, negative or neutral. For example, the digital
teddy bear sharing data for unwanted reasons would be coded as a “negative” idea relating to “privacy”. Two coders
applied the category system independently using the ATLAS.ti software, yielding good intercoder agreement for a
first sample of ideas (ĸ = 0.743 for the smart teddy bear, ĸ = 0.782 for the bike courier app; Cohen et al. 1960) and
substantial agreement for the final coding of the complete dataset of Study 1 (ĸ = .69 for the smart teddy bear, ĸ = .65
for the bike courier app). After resolving all cases of disagreement, two coders applied the category system to
participants’ ideas from Study 2 (the telemedicine system). Again, the category system was iteratively refined and
expanded until full intercoder agreement was reached, resulting in 272 final categories.
In a second qualitative analysis, we grouped all idea categories on a higher level of abstraction (Mayring 2014),
allowing us to identify category groups. These category groups comprised ideas that related to product characteristics
(e.g., “reward system”, “health monitoring”, or “entertainment programme”), personal characteristics/abilities
impacted by the innovation (e.g., increased “curiosity”, “humour”, or “social skills”) as well as emotions. Among the
idea category groups that related to values, we were able to discern two types of values: values that are instrumental
to other higher values, as well as intrinsic values, which are good and valuable in themselves (Hartmann 1932; van de
Poel 2009; Scheler 1913-1916/1973; Spiekermann 2016). Examples of instrumental values typically associated with
IT products are “ease of use” and a “nice design”, while intrinsic values represent higher goods such as “health”,
“safety”, or “knowledge”. We also identified virtues such as “truthfulness”, “modesty”, or “patience” as a third group
of value-laden ideas. We consider ideas relating to virtues as “value ideas” as they represent human values inherent
in the “disposition, habit, quality, or trait of the person or soul, which an individual either has or seeks to have”
(Frankena, 1973, p. 64).
In a third analysis, we qualitatively distinguished between value ideas (i.e., instrumental values, intrinsic values and
virtues) that supported different dimensions of sustainability (Penzenstadler and Femmer 2013), as has been suggested
by Winkler and Spiekermann (2019). In a similar process as for the category groups (Mayring 2014), two coders
iteratively assigned every value idea to a value class that supports one of five sustainability dimensions: technical,
individual, social, economic, and environmental sustainability, as well as the overlapping area among these
dimensions (e.g., techno-social sustainability), until they reached full agreement. Figure 2 presents a schematic
overview of the coding process and the developed category system, including the higher-level category groups and
value classes.

Variables of Interest
To understand the ability of each innovation approach to anticipate ethical issues, we compared the number of ideas
that take adverse effects into account (Hypothesis 1) by counting the number of ideas describing negative effects. We
considered a total of 1,723 ideas here, i.e., all ideas except those classified as neutral product ideas that had no valence
or direction of effect. We then looked at how many stakeholder groups the participants’ ideas related to (Hypothesis
2). For this purpose, we first identified relevant stakeholder groups that came up in the total pool of ideas described
by the participants and then calculated the average number of stakeholders that a participant mentioned in each
innovation task.
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Figure 2. Overview on coding process including developed category groups and value classes.

We used J. P. Guilford’s conceptualization (1971) to assess the creativity unleashed by the two innovation tasks in
terms of idea fluency, flexibility and originality (Hypotheses 3-5). Fluency is measured in quantitative terms as the
number of responses provided to an open-ended question (Batey 2012), such as a classic fluency task, which asks to
list, for example, consequences of a given event, or uses for common objects (Guilford 1971). To assess the fluency
of product ideas (Hypothesis 3a), we counted the product characteristics that participants enlisted in the product
roadmapping task to compare them to the product characteristics that were derived from the identified values in the
value-based planning task. We controlled for overlaps by not including product characteristics that had been
mentioned by a participant in an analysis before or were repeated within an analysis. To assess value fluency
(Hypothesis 3b), we focused on the number of value ideas, i.e., ideas that either related to a value (e.g., accuracy,
convenience, accessibility, etc.) or implied a value. For example, when a participant wrote in the product roadmap
about encryption for better security or a “secure system”, we categorized this implicit value of security as a value idea.
Hypothesis 4 looks at how flexible people are in their creative thinking, which combines a qualitative with a
quantitative assessment (Guilford 1966, 1971). We operationalized value flexibility as the number of value classes
(i.e., sustainability dimensions) that a participant’s ideas span.
The third aspect, originality, is one of two characteristics that are most widely ascribed to creativity (Batey 2012) and
can be judged quantitatively as a “statistical rarity among more popular solutions” (Thys et al. 2014, p. 367). Thus,
we assessed value originality (Hypothesis 5) through the frequency of a value idea mentioned for one of the three IT
products. First, we determined the percentage of participants that mentioned each idea category 𝑖 for an IT product,
forming the preliminary idea uniqueness score 𝐼𝑂𝑆! . We then computed the mean originality score 𝑃𝑂𝑆 for every
participant’s value ideas and defined it so that a higher score signals higher originality. This yields the following
formula,
"

1
𝑃𝑂𝑆 = 1 − + 𝐼𝑂𝑆! ,
𝑘
!#$

where 𝑘 is the total number of ideas of the participant. We chose this approach to avoid an overly strict and binary
view of originality (i.e., classifying an idea as either original or not), which would lead to a right-skewed distribution
with most people having very few original ideas. The mean originality score per participant, on the other hand,
supports a normal distribution with many people having ideas with a medium originality score and few people having
ideas that are highly original or not original at all.
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Statistical Analyses
We statistically assessed the influence of the product roadmapping approach and the value-based approach (which
formed the repeated measurements predictor variable) on each of the outcome variables (two ethical parameters of
adverse effects and considered stakeholders; three creativity parameters of fluency, flexibility and originality. The
three IT products that participants analysed (bike courier app, smart teddy bear, telemedicine system) were entered as
additional predictor variables in the mixed factorial ANOVAs to control for the slight differences in set-up between
the two studies. The dataset that represented the ideas from both innovation approaches described all participants
completely and with the same number of repeated measurements, forming a complete data array. Additionally, the
creativity measures (fluency, flexibility and originality) as well as the ethical measures (adverse effects, considered
stakeholders) formed continuous variables, thus fulfilling the requirements for repeated-measures ANOVAs. We used
Bonferroni corrections for post-hoc pairwise comparisons. All analyses were conducted with SPSS (Version 23). In
the following, we interpret significant main effects of the IT product under investigation as well as the interaction
effects of product and approach.

Results
In total, participants came up with 1,310 ideas in Study 1, linked to 394 ideas for the bike courier app and 916 ideas
for the smart teddy bear, where the product roadmap yielded only 24.4% (bike courier app) and 26.2% (smart teddy
bear) of ideas, respectively. In Study 2, the teams came up with 809 ideas for the telemedicine system, of which 38.6%
came from the product roadmap analysis.

Ethical Foresight and Direction of Ideas
Figure 3 shows the mean number of beneficial and harmful effects reflected in all participants’ ideas. When engaging
in product roadmapping, participants did not capture any adverse effects, while the value-based approach resulted in
an average of ten adverse effects (M = 10.02, SD = 4.27). This is in line with Hypothesis 1 and is mirrored in the
significant main effect of the product roadmapping vs. value-based approach on the number of ideas acknowledging
adverse effects, F(1, 51) = 263.88, p < 0.001, η2 = 0.84. In the product roadmap, participants neutrally listed what
should go into the product or service. In line with this, more than half of the product roadmapping ideas collected
(55.1%) were coded as neutral product characteristics. At the same time, 44.9% of the descriptions even implied a
beneficial effect, for instance when positive values of the technologies were portrayed (e.g., “ease of use”, “IT
security”, or “efficiency & optimization”). This shows that while product roadmaps fail to capture adverse effects (as
hypothesized), they are not neutral either, but tend to portray ideas positively, mostly emphasizing technical and
economic values. A closer look at the different ethical perspectives shows that they identified beneficial and adverse
effects in a roughly balanced way with utilitarianism covering marginally more adverse effects (54.4%) when
compared to the other two ethical theories (virtue ethics, 50.6% adverse effects; deontology, 51.6% adverse effects).
Ethical theories rarely led to neutral ideas.
Figure 3. Means with 95% confidence intervals for ideas describing adverse (left) and beneficial effects (right) for
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Stakeholder Identification
We then looked at the number of stakeholders that the participants related to in their ideas. Figure 4 shows the means
for the two approaches for all three IT products. As product roadmapping was conducted first and value-based
planning afterwards, we controlled for all overlaps by not counting stakeholders in the value-based analysis that
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participants had already mentioned in the product roadmap. While participants’ ideas resulting from the product
roadmap acknowledged on average two stakeholder groups (M = 2.33, SD = 1.85), the value-based approach inspired
ideas that acknowledged an average of five additional stakeholder groups (M = 4.94, SD = 2.15). This difference was
significant, F(1, 51) = 50.05, p < 0.001, η2 = 0.50, and supports Hypothesis 2. When the three ethical perspectives are
considered separately, results show that participants identified more new stakeholders in the utilitarian analysis (M =
3.31, SD = 1.79) than in the product roadmap, followed by virtue ethics (M = 1.04, SD = 1.20) and deontology (M =
Mean number of
0.59, SD = 0.88).

stakeholder groups covered

Figure 4. Means with 95% confidence intervals for number of stakeholder groups covered in the three IT product
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that the telemedicine system case triggered significantly more stakeholder2groups overall (M = 4.31, SD = 1.37) than
the smart teddy bear (M = 3.04, SD = 0.90; p = 0.002). We interpret this result
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participants to acknowledge more additional stakeholders in the value-based approach than the other IT products.

Because stakeholders needed to be explicitly listed prior to product roadmapping for the telemedicine platform in
Study 2, we only used this case to look into the details of who was considered by participants.
shows that the two approaches have two primary users in common that heavily dominated the stakeholder groups,
that is “patients” (mentioned 242 times in the value-based approach and 45 times in the product roadmap) as well as
“doctors” (mentioned 256 times in the value-based approach and 79 times in the product roadmap). This commonality
signals that both approaches are suited for identifying the most important direct stakeholders of case.

Telemedicine platform

Figure 5. Frequency of stakeholders mentioned in the pool of ideas on the telemedicine system, comparing the
product roadmap (312 ideas) to
a value-based
approach (497
ideas). approach
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However, many distinct stakeholder roles were recognized by value-based planning that were not seen at all in
roadmapping; for instance, not only “colleagues”, “community” and “family”––but also “employer” or
“shareholders”. “Society” and the “public” are crucial indirect stakeholders for the “shared value” literature (Porter
and Kramer 2011) but were not mentioned once in product roadmapping, compared to 20 times in value-based
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planning. Most importantly, ideas from the value-based approach referred to a generic “user” only about half as often
(24 times) as ideas from the product roadmapping (46 times). Thus, the value-based approach produced ideas that
considered a much higher range of stakeholder groups, including a perspective of the common person (“everyone”)
as well as society at large.

Fluency of Product and Value Ideas
On average, participants came up with 12 product characteristics (M = 12.00, SD = 7.67) in the product roadmap
compared to 24 additional product characteristics (M = 24.44, SD = 22.15) in the value-based approach. This difference
in the number of product ideas was significant, F(1, 51) = 26.26, p < 0.001, η2 = 0.34, and supports Hypothesis 3a.
Remember that we only considered new product characteristics derived in value-based planning, excluding ideas that
a participant had enlisted in the product roadmap before. The data underscores an immensely positive influence ethical
theories can have for generating product ideas (see Figure 6, left side). When the different ethical perspectives are
considered separately, our data shows that the utilitarian reflection alone inspired as many unique product ideas as the
whole product roadmapping exercise (M = 12.17, SD = 9.88), followed by seven additional ideas from virtue ethics
(M = 6.81, SD = 7.52) and five from deontology (M = 5.46, SD = 6.66). The product under investigation had an
influence on the fluency of product ideas, with the telemedicine system showing a significantly higher output in terms
of product ideas than the other two IT products (p < 0.001). The interaction of product and innovation approach was
significant, as the telemedicine system also showed a more pronounced increase of ideas in the value-based approach
compared to the other two IT products (see Figure 6).
Figure 6. Means with 95% confidence intervals for corrected fluency of product ideas (left) and value ideas (right)
for the three IT products, comparing product roadmapping to a value-based
approach.
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Value-based product planning not only generates more product ideas than traditional roadmap planning: the value
fluency it unleashes is even more noteworthy. A total of 85.9% of the ideas resulting from value-based approach
referred to intrinsic (35.4%) or instrumental values (26.5%) and virtues (24.0%) that could and should be considered
when launching the product. Even though participants were not explicitly instructed to cover values in the product
roadmapping approach, they went beyond the mere identification of product characteristics (which represented 55.1%
of their ideas) and also mentioned or implied both instrumental (37.8%) and intrinsic values (7.1%). More concretely,
participants came up with an average of five value ideas in the product roadmapping task (M = 5.39, SD = 4.52). This
compares, however, to 18 additional value ideas in the value-based approach (M = 17.78, SD = 6.83). A closer
investigation of the different ethical perspectives shows that participants came up with most ideas in the analysis
inspired by utilitarianism (M = 9.33, SD = 4.16) and the least number of ideas in the deontological analysis (M = 2.50,
SD = 1.92; virtue ethics, M = 5.94, SD = 2.94). Taken together, these numbers indicate that the two innovation
approaches had a highly significant influence on value fluency, F(1, 51) = 138.22, p < 0.001, η2 = 0.73, which is in
line with Hypothesis 3b.

Flexibility of Value Ideas Spanning Value Classes
To assess participants’ creative flexibility, we looked at the number of value classes (i.e., sustainability dimensions)
that a participant’s value ideas spanned. Results show that the innovation approach had a significant influence, F(1,
51) = 202.76, p < 0.001, η2 = 0.80, supporting Hypothesis 4. A participant’s ideas covered on average two sustainability
dimensions in the product roadmap (M = 2.09, SD = 0.85; participants mostly focused on technical, economic or
individual sustainability) compared to five sustainability dimensions when value-based product planning was applied
(M = 4.59, SD = 1.07). The specific IT product under investigation had no significant influence on creative flexibility
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(see Figure 7 for details). Figure 8 shows that the sustainability dimensions were much more equally distributed across
the pool of value ideas in the value-based approach.
Figure 7. Means with 95% confidence intervals
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Figure 8. Distribution of value classes across all value ideas aggregated from the three IT products, comparing
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Looking into the nature of this thought-flexibility, it is noteworthy that both innovation approaches uncover economic
values such as “efficiency”, “high quality service”, “job positions & opportunities”, etc. Due to its higher fluency, the
value-based approach yields more economic value potentials in absolute terms, while the relative creative flexibility
on this economic dimension is comparable for the two approaches. Technical values, however, show the expected
difference: 61.9% of the value ideas reported in the roadmapping exercise are of a technical nature as opposed to only
4.7% in the value-based approach. In relative terms, value-based thinking focuses less on the values that technologies
can carry in terms of “ease of use”, “IT security”, “durability”, “ease of maintenance”, etc. Instead, it opens up creative
flexibility to consider social and individual values that the product caters to or undermines. Social values such as
“community”, “charity”, “cooperation”, “family” and “human contact” (e.g., between bike couriers) make up 10.5%
of the value ideas from the value-based approach but are hardly recognized in product roadmapping (only 2.4% of
value ideas). In addition, value-based planning sees many more individual values impacted by the technologies
(51.0%) than product roadmapping (18.9%). Thus, values such as a gain in “flexibility”, “free time”, and “control”,
but also potential losses of “control” or a rise in “corruptibility” are more likely to be recognized when using a valuebased approach. While product roadmapping is not stuck completely in the technical value domain, an average
participant spotted only one individual value through product roadmapping, such as the mainstream value of individual
“safety” in the case of the smart teddy bear. Finally, what seems to be a weakness of both approaches is that
environmental values are not at all recognized by product roadmapping, and only recognized in a very limited way in
the value-based approach as we applied it (1.1%).

Originality of Value Ideas
To assess originality, we looked at the frequency of value ideas provided by individual participants for every IT
product. The product roadmap approach resulted in a mean originality score of 0.3 (M = 0.30, SD = 0.13), whereas
the value-based approach yielded a mean originality score of 0.5 (M = 0.54, SD = 0.07). These numbers signal that an
average idea from the product roadmap was mentioned by 70% of all participants (0.70 = 1 – 0.30). Representative
value ideas for this level of originality are “efficiency & optimization” for both the telemedicine system and the bike
courier app and “ease of use” for the smart teddy bear. On the other hand, an average idea from the value-based
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approach was more original, with less than half of the participants thinking of it (0.46 =1 – 0.54). Representative
examples here are “patience” in the telemedicine case, “human contact” for the smart teddy, and “job positions &
opportunities” for the bike courier app. This difference in originality was significant, F(1, 51) = 205.71, p < 0.001, η2
= 0.80, and supports Hypothesis 5. The interaction effect of product and approach was also significant, with a more
pronounced increase in original ideas when the value-based approach was used with the bike courier app than in the
other two cases (see Figure 9).
Figure 9. Means with 95% confidence intervals for originality scores for the three IT products, comparing product
roadmapping to a value-based approach.
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(each mentioned by less than 10% of participants) can inspire unique ideas for product innovation. In contrast, the
product roadmap inspired more common ideas; for instance, “ease of use” was mentioned by at least 75% of
participants. Across the three IT products, “IT security” was the most frequent value idea.

Discussion
In two consecutive studies, we explored the ideational output from traditional product roadmapping and value-based
product planning in terms of creativity and ethical foresight by employing mixed-method analyses. Results
consistently support the hypotheses that have motivated our empirical investigation, yielding highly significant
differences for all the creativity parameters and ethical indicators we compared across the two innovation approaches.
Negative implications of IT problems such as hate speech or privacy breaches assert pressure on companies to foster
higher values that support sustainable innovation alongside human welfare. If we interpret this as a call for the
consideration of intrinsic values worthy in their own right, such as “dignity”, “freedom”, “personal growth”, etc., our
data suggests that most intrinsic values (91.89%) were elicited by the value-based approach. Building on previous
criticism of traditional product roadmapping, our findings show the need for product roadmapping practices to extend
their understanding of values and acknowledge the potential adverse effects technologies can cause for direct and
indirect stakeholders. Furthermore, the technologies’ impact on human virtues such as “courage”, “integrity” and
“self-discipline”, as well as on vices such as “greed”, “jealousy”, and “loss of patience”, was only covered in the
value-based approach in the form of individual, economic and social/individual values. These findings clearly show
that an ethically grounded approach such as value-based product planning provides a promising methodology for
fostering higher values in IT innovations.

Ethics Inspires Creative Ideas for Sustainable IT Innovation
Value-based product planning aims to inspire ethically aligned innovation ideas that consider the implications of an
envisioned IT product for affected stakeholders. Results from the three IT products show that explicitly requiring
reflection on adverse effects triggers considerations of possible harms, which are not captured by product roadmaps.
Across the three IT products that were analysed, the product roadmap did not capture any of the potential adverse
effects, whereas the value-based approach yielded a total of 121 adverse effects for the bike courier app, 243 for the
smarty teddy bear and 177 for the telemedicine system. A limited conception of who the stakeholders are could be
contributing to a blind spot in considering adverse effects that might be caused. In general, the two main users of the
system dominated the pool of ideas across all three IT products. However, the value-based approach introduced an
average of five additional stakeholders. Thus, inspiring ideas that acknowledge a diverse range of stakeholders is an
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additional asset of a more holistic, ethical approach, which can contribute to more creative and ethically aligned ideas
for IT design and product innovation.
Our results yield several insights into the creative thinking of individual participants. First, the value-based approach
yielded an average of 23 value ideas, which is more than a fourfold increase on the average of five ideas from the
traditional product roadmapping. For the bike courier app, the value-based product planning yielded as much as five
times as many value ideas as the product roadmap. The increased fluency also showed itself in twice as many ideas
on specific product characteristics (24 ideas in the value-based approach compared to 12 in the product roadmap).
Second, we considered the nature of the participants’ ideas by looking at the different value classes (social, individual,
technical, economic, environmental) that they span. As expected, participants focused on technical and economic
values in the product roadmap. When using the value-based approach, participants showed a higher flexibility in
thinking about values and covered more than two additional value classes, opening up innovation ideas that also
spanned social and individual values. The third creativity aspect we investigated was the originality that the two
approaches can spark off, operationalized as the infrequency of a value idea among the pool of ideas generated for
each IT product. Here, too, the value-based approach inspired participants to think outside the box and come up with
value ideas that target context-specific stakeholders and interactions rather than the mainstream values that the product
roadmap approach elicits, demonstrated by an originality score that was more than twice as high in the case of the
bike courier app.
Overall, the three IT products under investigation show similar patterns across the different parameters that we
investigated, supporting the applicability of value-based product planning for technologies with different physical
setups, purposes, and contexts. Still, results differ in a few aspects, which we wish to discuss forthwith. First, the
significantly higher output of product ideas in Study 2 (on the telemedicine system) could have resulted from using
the online interface that we designed for this purpose. This interface allowed participants to link several ideas on
product characteristics to every idea that they had inserted in the three ethical analyses. Second, the smaller sample of
participants working on the bike courier app could have made it easier to come up with ideas that few others in the
group also thought of, resulting in higher originality scores for this product. Lastly, the improved instructions in Study
2 (the telemedicine system) provided a more balanced focus on stakeholders across the product roadmapping and the
value-based approach. Participants explicitly listed stakeholders prior to engaging in the product roadmapping task.
This change in study instructions could have led to the substantial increase in stakeholders acknowledged in the
product roadmap. This finding suggests that a prior listing and thereby explicit conception of a wider set of
stakeholders can lead to a better consideration of diverse stakeholders, irrespective of the innovation method used.
Still, participants acknowledged a greater diversity of stakeholders in the value-based approach than in their product
roadmap, including “society” and “community”.

Implications for Practice
The results we present are of high relevance for current practices in companies that still follow traditional product
roadmapping and emphasize mainly technology and direct customers as stakeholders. Recent criticism has emphasized
that the traditional product roadmap approach needs to change in order to be able to accommodate current requirements
(Münch, Trieflinger, and Lang 2018). Our findings are in line with this criticism. Value-based product planning widens
the awareness of different stakeholders significantly (Figure 4), not only when compared to the traditional product
roadmap approach as employed in our study, but also when compared to the stakeholders that were identified in
previous research using a multi-level analysis on the adoption of a telehealth innovation (Cho, Mathiassen, and Robey
2007). The value-based approach acknowledges the many specific roles in which human beings interact with a new
technology and gives them a voice in the technology’s configuration (Figure 5). As acknowledged above, participants
were much better at including stakeholders in their ideas for the product roadmap in Study 2 where they were first
asked to think of and list all potentially affected stakeholders for the telemedicine system. As Figure 4 shows, they
referred to an average of 3.9 stakeholders, which is statistically comparable to the 4.7 stakeholders acknowledged in
the value-based approach. From this we conclude that explicitly listing both direct and indirect stakeholders can
improve the consideration of various stakeholder even for traditional approaches such as product roadmapping. This
is especially relevant as it emphasizes a significant shortcoming of traditional product roadmap approaches that do not
stress stakeholder recognition at all (Albright and Kappel 2003). While other versions of roadmapping are more
explicit about the consideration of stakeholders, they are often limited to company stakeholders (e.g., Cosner et al.
2007) or only include prominent stakeholders from industry, academia and the government (Jeffrey, Sedgwick, and
Robinson 2013). They do not acknowledge that alongside obvious stakeholders, many other individuals and groups–
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–and indeed society at large––can be indirectly impacted by a given technology. We see this as a larger problem that
has not received enough attention in practice.
Secondly, our findings show that understanding product evolution mainly as driven by competitive technological
developments constrains creative innovation and ignores potential adverse effects. Companies that manage their
incremental technical product evolution internally are confronted with the question of what strategic role they should
give to the product roadmap. We argue that product roadmaps should be complemented by value-based product
planning before managers decide what the development team should work on. Just as in our study setup, product
roadmapping can sketch out an initial operational concept for a system of interest that is reviewed and refined with
the help of value-based product planning. Even better, the two approaches could be applied in an iterative way to
account for the dynamic environment of current technology innovation. This does not mean that all the ideas and
sustainability dimensions gained in the value-based approach must end up in the final product roadmap, but rather that
they should be considered throughout the product innovation management process. Our results suggest that such a
combined approach can be hugely beneficial for companies.

Implications for Theory and Research
While we focus here on traditional product roadmapping versus a value-based approach, we also see relevance in our
findings for related methods and research areas. Specifically, we want to discuss the implications for the most
recognized and reputed value-oriented approach, VSD, which emerged in the 1990s. In their recent publication,
Friedman and Hendry (2019) stress that any ethical theory can be used for the value elicitation phase in VSD projects.
Our results show that this VSD position has some merit, as all ethical theories have an embedded idea of what is
important for morally judging a situation and can thus help to identify values that are relevant for a technology.
However, we argue that it is the combination of several ethical perspectives that is most fruitful for an ethically aligned
and creative innovation process.
Up to now, more than half of the VSD projects and studies considered in a recent review (Winkler and Spiekermann
2018) included an analysis of harms and benefits, implying an underlying utilitarian reasoning. In our study, we find
that utilitarianism is the best method to foster creative fluency and to uncover the highest number of beneficial value
effects; it also acknowledges the highest number of stakeholders. However, utilitarianism is not suited to anticipate
how a technology affects the long-term character and behaviour of stakeholders. Will patients get impatient if they
become habituated to always being able to reach a doctor online? Will doctors become jealous of their professional
peers if they are not ranked highly on the telemedicine platform? What will constant digital companionship from early
childhood do to the courage of children once they are without their digital friend? A total of 44 out of the 47 virtues
(93.6%) identified for the three technologies were uncovered by the virtue ethical analysis. Virtue ethics was also the
main driver of the significantly higher originality achieved in the value-based approach. The third ethical perspective,
deontology, only added a few additional value ideas and stakeholders. Still, deontology also contributed unique values
such as “self-care” or “better world” and was especially sensitive to adverse effects. From these findings we conclude
that an ethical elicitation of values should consider a heterogeneous set of ethical theories to avoid missing out on
relevant issues.
While our results show that the value-based approach uncovers a broad range of relevant values, we also found a
limitation: participants missed out on the impact that the three technologies could have on the environment. Only one
environmental value was detected by the utilitarian analysis in the bike courier app, where a greener city was
envisioned when bikes instead of cars conducted the food deliveries. This is a meagre result in times of abounding
environmental discussions. Participants could have thought about the digital waste that is created when analogue
products are digitalized as in the case of the smart teddy bear, or the CO2 emissions caused by the many AI
functionalities they envisioned. Whether nature was not considered because of our instructions or the choice of ethical
theories is not clear. Future research that looks into the different aspects that ethical theories address would not only
form an interesting follow-up study, but also contribute to the wider discussion of the use of ethical theories for
technology design (Jacobs and Huldtgren 2018).

Limitations & Future Research
The students participating in our study attended over 2,000 hours of lectures in management and IT; still, we
acknowledge that a student sample is a potential weakness. In corporate practice, subject matter experts with insight
into customer needs and the respective industry heavily influence product innovation management. We hope that
promising lab results like the ones we present on the real-world case of a telemedicine system can motivate
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corporations to engage in value-based product planning and thus complement our results with insights from
experienced managers and their teams across industries.
Secondly, we acknowledge that any measurement of creativity is a challenge. While we believe that the creativity
indicators we developed in this study are a noteworthy achievement for a quantitative operationalization of creativity
in innovation management, we are also aware of their limits. Our approach followed previous empirical research on
creativity, which used multiple indicators to assess the creativity of a person or product (Batey 2012). Still, the history
of innovation shows that sometimes it is just one person, who might not necessarily be especially “fluent” or
“original”, that can have the crucial disruptive industry idea.
Finally, a potential third limitation is the within-subject design, which can cause carry-over effects for the participants
analysing each technology twice but employing different methodologies. We want to stress that we mitigated such
effects by placing several weeks between the innovation planning tasks and––more importantly––strictly controlling
for all idea overlaps, that is, repeating ideas from one participant. We also want to emphasize that our research aim
goes beyond a mere comparison of methods. As argued above, product roadmapping will continue to be an important
part of product innovation management. With the studies that we present, we want to show that traditional innovation
practices can be enriched by additional practices with a different focus, such as value-based planning. Our findings
shows that a complementary approach to IT innovation is strategically wise as it can foster more ethically aligned and
creative ideas in the innovation management process.

Conclusions
The digital transformation of the economy pressures companies to come up with convincing value propositions for
investors and customers and defend a competitive position in an environment of start-ups that want to digitally disrupt
existing markets. While the need for creativity abounds in this environment, innovation needs to accommodate not
only hyped technological advancements, but also morally relevant values. In this article we show how traditional
product roadmapping practices are limited in the extent to which they can achieve this, as they focus too much on
technology strategy and an abstract user market. In contrast, the value-based approach that we investigated as a
potential addition to the technical planning of products inspires better technological products by identifying many
more potential benefits of an envisioned product, addressing a broader range of stakeholders and being sensitive to
more potential stakeholder harms. In a two-study mixed-method research project covering three IT products––a digital
toy, a food-delivery app and a telemedicine system––we show how theories of ethics foster creative and ethical
thinking in the innovation process. The value-based approach, which is inspired by utilitarianism, virtue ethics, and
deontology, inspired participants to come up with more than twice as many product ideas and more than three times
as many value ideas, but also to be more flexible and original in their value thinking. Value-based ideas acknowledged
more value classes linked to sustainability dimensions including individual and social values. They were also more
original, departing from mainstream values such as IT security or ease of use to also uncover unique value ideas, for
instance, on how to foster community, flexibility, or human contact. Unlike the traditional product roadmapping
approach, which elicited ideas involving instrumental values with a technical and economic focus (e.g., IT security or
efficiency), participants acknowledged higher principles with intrinsic value (e.g., freedom or personal growth) when
employing value-based product planning. Our results not only provide insights into the creative power that can be
unleashed by taking a value-based approach with different ethical perspectives, but also show the usefulness of a
quantitative operationalization in evaluating and comparing innovation methods in terms of creativity and ethical
considerations. What is more, we hope that our elaborate methodological approach using both qualitative and
quantitative methods can support future value-oriented projects.
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