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6. Towards AI-enabled support for creative thinking about business 
models 
 
Mark Dowsett, Neil Maiden and Charles Baden-Fuller 
Bayes Business School, City, University of London, 106 Bunhill Row, London EC1Y8TZ 
 
Abstract 
This chapter explores how human-centred artificial intelligence (AI) technologies could be 
deployed to both automate and support creative thinking about business models. Although the 
concept of business models is well-established, no bespoke techniques exist to support 
businesses to think creatively about models, systematically or regularly. This chapter reports 
the first steps of an ongoing project that prototypes AI enabled technologies to improve 
creative thinking about business models. The prototype is an example of co-creative AI, a 
form of human-centred AI in which machine and human reasoning interleave to solve 
complex problems. This chapter presents both the digital prototype and early business user 
feedback that provides not only first qualitative evidence for the need and value of creative 
thinking about business models but also design refinements needed for the prototype to be 
effective in business settings. 
 
Creativity, business models and business strategies 
 
Creativity is defined as the ability to produce work that is novel and original, as well as 
appropriate and useful (Sternberg 1999). The need for more creative thinking to solve 
complex problems is well-documented (e.g., Isaksen et al. 2011). These problems can be 
diverse. Creative problem solving has been applied many times to solve complex problems, 
from enabling people to work from home effectively during the pandemic (e.g., Weigelt et. 
2021) to enabling the crew of the Apollo 13 spacecraft to return to earth safely (e.g., King 
2011). 
 
Unsurprisingly, creativity is also increasingly sought after to solve business problems. The 
World Economic Forum identifies creativity and complex problem solving as two essential 
and related skills, and research by NESTA revealed that creativity is consistently identified as 
the most significant predictor for the likelihood of occupation growth between now and 2030 
(Easton & Djumalieva, 2018). Upfront creative thinking is also an essential pre-requisite for 
downstream innovation, to generate the ideas with which to design and develop business 
innovations (Design Council 2011). 
 
Business problems have become significantly more complex and challenging in the digital 
age, in part because of the changes to where creativity is needed. Through the 19th and 20th 
centuries, fortunes were made by businesses becoming more creative about their services and 
delivery though the distribution chain. New products, processes and forms of wholesaling and 
retailing have been strongly evidenced. But in most cases, engagement with customers did 
not change. Customers were offered a predesigned product or service, but little choice about 
how to engage with the firm. 
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By contrast, from the start of this millennium, new firms put out novel and valued offerings 
that engaged with customers differently in both the digital and physical spaces. These 
offerings were often Big-C creative outcomes, defined as eminent and relatively rare 
contributions to society based on Kaufman & Beghetto’s (2009) distinction between different 
degrees of creative outcome. Thus, we have advertising-supported search engines (such as 
Google), app-enabled mobile phones (such as Apple), novel forms of entertainment (such as 
streaming from Spotify), ways of shopping (such as Amazon) and ways of communicating 
(such as WhatsApp). And in the B2B world we have novel forms of engagement such as 
offering capital goods on a “needs basis” with guaranteed performance (such as Rolls 
Royce’s Power by the Hour). All of these firms shared something – they engaged with 
customers in a novel manner. 
 
The challenge of being creative in business has become significantly more complex as a 
result of these changes. Firms need to think beyond creative products and processes to how to 
engage with customers, and linkages that might exist between novel forms of customer 
engagement and novel products, services and processes. Often these forms are outcomes of 
Pro-C creativity that exhibit professional-level expertise for earning a living (Kaufman & 
Beghetto 2009), such as a new customer onboarding service and more innovative forms of 
customer engagement to co-develop new products. Generating these forms of creative 
outcome is often enabled by Mini-C creativity, a different form of outcome, which is a novel 
and personally meaningful interpretations of a peoples’ own experiences, such as learning 
about new forms of customer engagement in other cultures. It is also enabled by Little-c 
creativity that leads to the generation of novel everyday outcomes such as new insights about 
engaging your customers from competitor practices. 
 
The term used to describe how value is created and captured in a holistic sense using events 
at the customer-firm boundary is the business model. Typical firms face significant 
challenges in thinking about their next steps and strategies to deploy resources to achieve 
favourable outcomes. They always have to keep a watch on whether the current seemingly 
tactical minor creative challenge is not a signal for a major shift in business model approach. 
However, in spite of these recognised trends and opportunities, creative thinking applied to 
business models to generate Pro-C, Mini-C and Little-c outcomes has received little attention 
from the majority of businesses and academics writing about business. We claim that this is a 
missed opportunity. 
 
One reason for this missed opportunity is that many businesses lack sufficient creativity 
knowledge. In this chapter we define creativity knowledge as operational knowledge about 
the frameworks, processes, techniques and tools with which to think creatively systematically 
and regularly, as well the established practices for applying this knowledge in different 
contexts. Amabile & Pratt (2016) assumed 3 major components necessary for creativity in 
any domain: expertise, intrinsic task motivation, and creative thinking skill. We observed that 
most business leaders have work expertise and intrinsic motivation to develop new business 
models and strategies, but most lack the creativity knowledge needed for effective and 
regular problem solving. Traditional means of introducing this knowledge, e.g., with training 
or expert facilitation, have not been effective. There are multiple possible reasons for this, 
and include the inaccessibility of knowledge about how to be creative in academic papers, 
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textbooks and websites, insufficient time to organise facilitated activities such as workshops, 
and lack of committed management support. 
 
New digital technologies provide one alternative means of making this creativity knowledge 
available to business leaders. Artificial intelligence technologies that reason automatically 
using codified creativity knowledge have been demonstrated to support human creative 
thinking in different professional domains (e.g., Maiden et al. 2020a, 2020b). This 
codification translates operational knowledge about creative thinking frameworks, processes, 
techniques and tools into machine-readable forms that are implemented in software as e.g., 
algorithms, rules and interactive user guidance. The technologies implemented with this 
knowledge are one form of human-centred artificial intelligence (HCAI), which aspires to 
empower human rather than automate human work (Xu 2019, Yang et al. 2020), albeit with 
machine reasoning designed to generate support for human reasoning. Ben Shneiderman 
argues that HCAI needs to reframe AI to be “in-the loop” around humans to support people’s 
self-efficacy, creativity and social participation (Shneiderman 2021). To direct the 
development of new digital tools with humans at their centre, he offered what he called 3 
fresh ideas: (1) to deliver high levels of human control as well as automation, (2) to design to 
empower people with powerful tool-like appliances, rather than emulate human expertise, 
and (3) to promote a governance structure that describes how to develop more reliable 
systems and maintain a safety culture. Modern smartphone cameras, thermostats, elevators 
and dishwashers are new tools with AI capabilities that implement these ideas (Shneiderman 
2020). 
 
Therefore, in this chapter, we report ongoing research that codified creativity knowledge in a 
new digital prototype that delivered a form of human-centred artificial intelligence to support 
human creative thinking about business models and strategies. We summarise recent 
developments in HCAI and digital technologies to augment human creativity, and different 
forms of creativity knowledge available to be codified to support creative thinking. We then 
introduce the concepts of business models and strategies, and explicate the Business Model 
Zoo as one source of information about models to manipulate automatically with artificial 
intelligence algorithms. After these reviews, we report on our development of a novel 
prototype, called the Business Opportunity Builder, which uses AI algorithms to encourage 
creative thinking about business models and strategies. We also report our engagements with 
senior business professionals who walked through and provided feedback on the potential of 
this prototype. The chapter ends with an outline of the steps needed to deliver effective AI-
enabled support for creative thinking about business models to businesses. 
 
Human-Centred Artificial Intelligence 
 
There is a growing body of work that is seeking to understand HCAI. Multiple authors (e.g., 
Shneiderman 2020) and institutions (e.g., Stanford 2022) agree on the aims of HCAI to 
empower rather than replace humans, e.g., using conversational agents that support 
communities (Wang et al. 2021). However, so far, there has been little progress to 
operationalise Shneiderman’s (2020) three key ideas to deliver more effective HCAI. Instead, 
most reports have focused on the need to develop user-centred processes to design AI 
systems that learn and evolve. E.g., Yang et al. (2020) investigated why systems that learn 
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and evolve are more difficult than conventional ones to design by mapping different human-
AI interaction design challenges onto user-centred design processes. Similarly, Xu (2019) 
proposed a HCAI framework for developing more effective AI tools based on new challenges 
for usable and useful systems, which Olsson & Vaananen (2021) extended with their 4P 
(product, people, principles and process) model of AI design to describe the expected 
dynamics in UX design practices, as a baseline for new design processes.  
 
Like most of this reported work, Xu’s (2019) framework assumed that AI tools use black-box 
machine learning systems with neural networks for pattern recognition in deep learning 
systems that require capabilities to explain to users the reasons for their outputs. Indeed, 
Yang et al. (2020) highlighted an absence of a common definition of AI from the research 
discourse around human-AI interaction. Their review revealed a range of poorly-defined 
terms such as machine learning, intelligent and AI-infused systems, which led them to 
propose an AI design complexity map defining 4 levels of AI systems. According to this 
map, simple probabilistic systems at level-1 exploit self-contained datasets to produce a 
small, fixed set of outputs, whereas evolving adaptive systems at level-4 learn from new data 
even after deployment, to produce adaptive, open-ended outputs that resist abstraction. All 4 
of these levels assumed the use of black-box machine learning algorithms that need to explain 
their outcomes to end-users – an approach that so far has met with only limited success (e.g., 
Dosilovic et al. 2019). 
 
By contrast, other types of AI system that can deliver explanations to users, e.g., rule-based 
expert systems, continue to be effective and deliver valuable outcomes in domains such as 
medical billing (Abdullah et al. 2017) and e-government (Hossain et al. 2015). As we will 
report, knowledge about creative thinking processes and techniques can be codified as 
generative rules. Likewise, different variations of case-based reasoning systems (Kolonder 
1993) have also been effective for problem solving in domains such as healthcare (e.g., 
Bichindaritza & Marling 2006) and law (e.g., Rissland 2005). Indeed, the importance of case 
studies in business thinking and education reveals the potential value of reasoning across 
exemplars. AI systems that implement rule- and case-based reasoning can be treated as within 
the remit of HCAI and co-creative AI tools, and enable the more human-centred approaches 
required for more explainable AI, as outlined in Ehsan et al. (2021). 
 
Therefore, based on these previous research outcomes, we sought to develop an alternative 
HCAI prototype that automatically manipulated codified creativity knowledge and available 
digital information about types of business models. 
 
Digital creativity support and co-creative AI tools 
 
Digital creativity support tools help people to engage creatively with the world (e.g., Cherry 
& LaTulipe 2014), and have been the subject of considerable research and development. 
Most have supported the generation of Pro-C and Little-c creative outcomes (Kauffman & 
Beghetto 2009), and used different forms of interaction to help users be more creative. E.g., 
the CombinFormation system searched web information to support a user’s creative thinking 
(Kerne et al. 2008) and the Carer app searched cases of good practices to encourage carers to 
ideate about the care for older people with dementia (Zachos et al. 2013). Both the Dynamic 
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HomeFinder (Williamson & Shneiderman 1992) and a digital tabletop for making biological 
discoveries (Wu et al. (2011) used interactive visualisations to support creative thinking. 
Tools that support collaborative creativity have been implemented in many sectors including 
education (Aragon et al. 2009), television production (Bartindale et al. 2013) and real-time 
design work with crowds (Andolina et al. 2017). And other tools have appropriated different 
digital technologies to encourage creative thinking, e.g., the Trigger Shift tool for 
performance art in theatre (Honauer & Hornecker 2015). 
 
However, although some have been demonstrated to augment human creative thinking, fewer 
digital creativity support tools have been implemented to support work in non-creative 
professional domains such as business. One exception was the Risk Hunting app, which 
supported creative thinking to resolve health-and-safety risks in manufacturing some codified 
knowledge of selected TRIZ principles (Maiden et al. 2020a). Another was JECT.AI, which 
integrated knowledge of creative strategies used by experienced journalist strategies with 
information from 10s of millions of published news and scientific stories to support 
journalists to generate more creative angles for new stories (Maiden et al. 2020b). And Sport 
Sparks codified knowledge of creative thinking techniques such as constraint removal to 
guide coaches to generate novel and useful action plans to overcome athlete challenges 
(Maiden et al. 2021). Moreover, use of this knowledge codification in the JECT.AI and Sport 
Sparks tools was demonstrated to contribute to the creative thinking by professional 
journalists (Maiden et al. 2020b) and sports coaches (Maiden et al. 2022). 
 
Moreover, more recent digital tools to support human creative thinking deploy different 
forms of machine reasoning, and are often referred to as co-creative AI tools (e.g., Long et al. 
2021). These tools can be framed as examples of “humans-in-the-loop” around artificial 
intelligence systems (Shneiderman 2020). The research focus is to design machine 
intelligence, rather than to augment human behaviour. E.g., Calliope deployed generative 
design algorithms to search large possible design spaces (Davis 2021), Shelley implemented 
deep-learning algorithms to generate horror stories (Yanardag et al. 2021), and a 
computational model encouraged conceptual shifts based on clustering of deep features from 
a database of sketches (Karimi et al. 2019). Unsurprisingly, reports of these tools have 
highlighted the capabilities of the machine reasoning, and made little reference to support for 
creative thinking by end-users. However, these reports do reveal the potential of machine 
reasoning to manipulate knowledge and information to generate outcomes that can guide and 
inform human creative thinking. 
 
Returning to Amabile & Pratt’s (2016) three required components for creative thinking in any 
domain, we assert that machine reasoning about codified creativity knowledge has the 
potential to substitute for at least some of the creativity knowledge lacking in many business 
users. To explore this possibility, selected knowledge about creative problem solving was 
codified to be manipulated automatically in a new digital prototype that was populated with 
information about business models and strategies. The two next sections explore the forms of 
creativity knowledge that were available to be codified and the digital information about 
business models and strategies about which to reason automatically. 
 
Knowledge about creative processes and techniques 
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Creative problem-solving processes can be described as iterations of divergent and 
convergent thinking. The divergent thinking is intended to manipulate information to 
generate many possibilities and the convergent thinking to generate fewer, more complete 
ones (e.g., Plsek 1997). Within this framing, Boden (1990) distinguished between two core 
types of creativity – exploratory and transformational. Exploratory creativity assumes a 
defined space of partial and complete possibilities to explore – a space that also implies the 
existence of rules that define the space. Changes to these rules produce what might be 
thought of as a paradigm shift, called transformational creativity (Boden 1990). Ideas that are 
novel and useful are reached in the space by a set of generative rules for divergent thinking 
and convergent thinking. Boden also identified a third form – a specific form of exploratory 
creativity that she called combinational creativity, which is the process of making unfamiliar 
connections between familiar items in the pre-defined search space using a different set of 
generative rules (Boden 1990). These three types can provide a valuable framing of not only 
how techniques manipulate knowledge during creative problem-solving but also how this 
knowledge is codified for manipulation by algorithms. 
 
Many creative thinking techniques developed to manipulate problem and solution 
information have been published. Collections of these techniques are reported widely in 
academic papers (e.g., Tauber 1972), books (e.g., Michalko 2006) and web-sites (e.g., 
Mycoted 2022). We have observed that most of the techniques support one of Boden’s three 
types of creativity, and provide generative rules that users can reason with to generate new 
ideas. E.g., the constraint removal (Onarheim 2012) and assumption busting (Michalko 2006) 
techniques direct their users to challenge the constraints and assumptions related to a 
problem, and hence change the rules that frame a space of possibilities, to support 
transformational creativity. The TRIZ inventive principles (Altshuller 1999) and creativity 
triggers technique (Giunta et al. 2022) direct users to discover possibilities in a space that 
have qualities associated historically with more creative outcomes – qualities such as 
asymmetry (Altshuller 1999) and playfulness (Burnay et al. 2016). Each quality can be 
translated into one or more generative rules with which to discover possibilities, and support 
exploratory creativity. And techniques such as storyboards (e.g., Stickdorn & Schneider 
2010) and heuristic ideation (e.g., Tauber 1972) use the timelines of stories and combination 
matrices to implement rules with which to make unfamiliar connections between familiar 
items, and support combinational creativity. These observations led us to make an important 
claim – that the manipulation of rules that frame spaces and/or discover possibilities in them 
is open to automation with algorithms, to the benefit of businesses. As well as making this 
creativity knowledge more accessible to business users, algorithms that can manipulate that 
knowledge when codified can generate large numbers of possible ideas quickly, thereby 
increasing idea quantity. Furthermore, the algorithms can reason with information and data 
not available to individuals, to increase idea quality. And tools accessible via workplace 
desktops or smart mobile devices can integrate creative thinking more effectively into 
existing work processes. 
 
Information about business strategies and models 
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Strategy has been defined in many ways, but almost all definitions share a common core – 
how a firm deploys its resources to achieve a favourable outcome (Grant 2021). The focus in 
this chapter is on strategies of single business firms and units of larger firms, rather than 
larger corporations that encompass multiple divisions. Key factors that determine the success 
of a firm’s strategy is how that firm designs and makes its core offer, puts that offer into the 
market to attract customers, and makes customers pay. It is about how value is created in the 
eyes of its customers then captured in the form of revenues (Teece 2010, Baden-Fuller and 
Morgan 2010). There are, of course other matters of concern to managers in the firm that are 
also strategic, such as labour contracts, supply chain contracts, firm organisation, but these 
typically are subsidiary to the wider question “what are we offering, to whom, and how are 
we asking them to pay for the offer?”.  
 
The arrival of the digital age has meant that concerns that were traditionally separated have 
come together. In the past, most firms were concerned with how their offer was designed and 
produced. The challenge of selling was typically seen as important, but tactical and soluble if 
the other challenges were solved. Today, this separation can no longer be justified. How 
firms engage with customers at the customer-firm boundary is no longer a matter of tactical 
concern, it is strategic. Moreover, the choice of what happens on the customer-firm boundary 
influences the whole firm. What was a previously modular or separable concern has now 
become integrated or systemic.  
 
Much of the existing literature on business models focuses on this important connection 
between the core processes of the firm and activities along the boundary between the 
customer and the firm (Teece 2010, Baden-Fuller & Haelfiger 2013). The Business Model 
Zoo (BMZ) initiative was developed to present different forms of this connection to 
businesses. It set out four key choices, each of which represented a different way by which 
these connections are made: product, solutions, match-making, and mediated multisided. In 
the product business model type, the boundary decision can be separated from the core 
processes of the firm, because the relationship between the firm and its customer is 
transactional (Baden-Fuller and Haelfiger 2013, Baden-Fuller et al. 2017). This means that 
creative concerns about what happens inside the firm regarding the design of the offer and its 
production can be completely separated from distribution, marketing and selling. In the 
solutions business model type, they cannot be so arranged – how the firm sells critically 
influences the design of the offer, and vice-versa. The digital streaming platform Spotify 
exemplifies these connections – the method of streaming of the content deeply influences the 
viewers experience, and its ability to suggest the right movie to watch and remember when 
you stopped watching is as important to the enjoyment as the library choices. Likewise, the 
physical experience of the ambiance for the delivery of the high-quality hair cut or shave is as 
important as the cut itself. In these latter two cases, it is clear that all firm decisions have to 
look holistically at what is going on in all parts of the value chain, including the value 
capture.  
 
The other two business model types replicate the first two situations, but for firms that have 
multiple customer groups. Are these firms running the different groups separately? This is the 
case for the sheep farmer who sells wool and meat without being concerned about the 
interactions between the buyers, and the case of the match-maker who has a transactional 
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relationship with the buyers and sellers. This is also the case for firms confronted by 
interactions between the two sides, e.g., not only for the platform gaming firm that is selling 
advertisements embedded within the games, but also for the traditional charity helping the 
poor by endeavouring to engage its two sides – donors and beneficiaries – to interact to 
stimulate more giving and ensure the beneficiaries recognise the quality of the core charity 
offerings. A further layer of complexity is to consider if the relationship between the firm and 
each of its sides or customer groups should be transactional (as with Amazon and its 
relationships with sellers located in China) or relational (as with Google and its advertisers, 
who are deeply tied into the Google machine through complex incentives).   
 
The BMZ initiative launched its website as a vehicle to bring this view of different business 
model types to life. It contains descriptions of the four types and exemplars to further 
understanding with real examples. Each type that was discoverable in the website are 
summarised in Figure 6.1. Information about them and their related strategies provided the 
baseline input for the planned automated reasoning. 
 

 
Figure 6.1: The four model types available via the Business Model Zoo (BMZ) 
 
BOB – an interactive prototype for creative thinking about business models 
 
Next, to explore how to reason automatically about codified creativity knowledge and 
information about business models, we designed, implemented and evaluated a simple digital 
prototype. The prototype was called the Business Opportunity Builder, or BOB for short. The 
development of BOB followed an established design science approach – one that sought to 
design and investigate artefacts that interact in and with a problem context, to improve 
something in that context (Wieringa 2014). We designed a new version of an artefact to 
interact with – BOB – that were then analysed in the context of use with business users, to 
investigate whether it had the potential to support their creative thinking and generate Pro-C, 
Mini-C and Little-c creative outcomes. 
 
The authors used co-design techniques to develop the prototype. The lead author 
collaboratively developed with business users a series of simple wireframes of key 
interactions. These wireframes were then used to develop a small number of partial 
prototypes that were shared with other business users to collect their feedback on the 
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designed content, guidance and user journey. Details of this co-design process are reported in 
Dowsett (2020). 
 
Full version of the BOB prototype 
 
The first full version of the interactive BOB prototype was designed to support business 
professionals to think creatively about their business models and strategies using different co-
designed features. It was developed as an interactive web application accessible via a URL, to 
enable users to provide feedback on it without the need to download or login to software. 
Each of the prototype’s key features and, where needed their underpinning algorithms, are 
reported in turn. 
 
The challenge description 
 
The prototype offered the user a simple one-line text entry feature with which to enter a 
current business challenge to investigate, see Figure 6.2. To guide users the prototype also 
listed examples of challenges that could be explored, as a guide for what to enter. 
 

 
Figure 6.2. The prototype’s feature for entering a description of a business challenge 
 
The business model finder and descriptions 
Based on the design of the earlier Business Model Zoo web-site, a simple online wizard 
guided a user through a series of four questions, the answers to two of which enabled the 
prototype to present one of the four selected business model types to the user. The wizard 
was designed to be simple and quick to use. It elicited each response on a 1 to 4 scale. Users 
simply clicked one option on each scale – no text entry was needed. Examples of two of the 
four questions asked by the wizard are shown in Figure 6.3. The first question asked the user 
to select the extent to which customers of the business pay for physical or digital products 
and services. The second asked the user to select the extent to which the business customises 
its product or service to each customer’s needs. Users were able to navigate forwards and 
backwards through the wizard to change their answers to one or more questions, before 
requesting the business model type selected by the prototype. 
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Figure 6.3. Two questions asked by the business model finder, to select the relevant business 
model type 
 
The prototype implemented a simple algorithm to select one business model type 
automatically in response to each four responses. The inputs to the algorithm were only the 
four response values entered by the user, and the output was one of the four pre-defined 
business model types. The algorithm was designed to select one and only one model type in 
response to all possible combinations of the input values. The selected business model type 
was described using a short text description and single graphic taken from the original BMZ 
website. It was presented to enable users to review and confirm each selected model, before 
progressing. One example of this text and graphic is shown in Figure 6.4. If needed, the user 
was able to return to the wizard questions to change answers and restart the process. If the 
user agreed the selected business model type, the prototype provided different features with 
which to explore that model type. 
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Figure 6.4. A summary description of one business model type presented to users 
 
First, the prototype presented a more detailed description of the selected business model type, 
in text form. One section of the prototype’s description of the Multi-sided Model type is 
shown in Figure 6.5. This description was supported by a short animation video that also 
described the model type. The video included a talking lion taken from the original Business 
Model Zoo website. The description was supplemented with links to case studies – curated 
examples of businesses that had implemented the presented type of business model. The 
names of these case studies are shown to the right of the model text, see Figure 6.5. 
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Figure 6.5. A more complete description of one business model type, and on the right the 
titles of curated case studies associated to that type 
 
The business model examples 
 
Each retrieved business model type had been curated and associated with multiple case 
studies of businesses identified to have implemented that type. Each example represented one 
case. A total of 106 case studies had been developed in the original Business Model Zoo 
project, and all were implemented in the new prototype. A user was able to review all of the 
cases linked to the selected business model type. Each case study was described in text form 
with a header introducing the business and fit to the model type, an overview of the business 
and its activities, history and customers. An example description in the prototype for the 
Waze case study is depicted in Figure 6.6. As such, the prototype encouraged users to engage 
in simple case-based reasoning – reasoning with previous experiences to understand and 
solve new problems in similar ways (Kolodner 1993). However, the users were not able to 
interact directly with each description, so the prototype only provided the baseline resources 
with which to undertake case-based reasoning. No interactive support was offered. 
Nonetheless, user access to these descriptions was expected to support them to generate at 
least Pro-C and Little-c creative outcomes. Each case could offer one draft Pro-C solution to 
a business modelling-related problem, and smaller elements of that case could direct thinking 
to generate Little-c outcomes that others might not consider novel, but can contribute to 
future Pro-C solutions. 
 

 
Figure 6.6. One case study description retrieved and presented by the prototype to users 
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By contrast, to support more directed creative thinking with these case studies, the prototype 
also supported users to interact with them and explore possibilities that might be judged to be 
more novel and useful. First, a carousel presented three case studies at a time on interactive 
cards, so that the user could explore the cases quickly by scrolling backwards and forwards 
and filtering the case studies that were presented, see Figure 6.7. 
 

 
Figure 6.7. Multiple interactive case studies presented in the prototype’s carousel 
 
In turn, each interactive card was divided into three parts – the name and summary of the case 
study, an option to view the full case study description shown in Figure 6.7, and interactive 
themes automatically generated by the prototype for each case. The prototype had the 
potential to generate the interactive themes automatically for each case using entity extraction 
algorithms, although the first version presented manually-generated themes. The user could 
then click on each theme to interrogate it and to discover more information related directly 
and indirectly to the case. An example of this interrogation is shown in Figure 6.8. The user 
has selected the Credit Karma case and clicked on the theme Credit scoring. In response, the 
prototype has presented an interactive pop-up populated automatically with links to online 
documents discovered using Google and other web searches generated automatically from 
simple creative searches of online content. These pop-ups and links were designed to 
encourage users to explore multiple possibilities for new ideas, consistent with Boden’s 
definition of exploratory creativity, and generate Pro-C, Mini-C and Little-c creative 
outcomes. The queries automatically generated by the prototype acted as rules to guide users 
to discover more ideas possibilities in the spaces. 
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Figure 6.8. An interaction with case study theme presented in the carousel, to encourage 
exploratory creative thinking 
 
Insights and constraints 
 
Furthermore, the prototype also implemented two new features to encourage users to discover 
ideas in different spaces of possibilities. The first, called Insights, discovered information 
from different external sources in response to the simple keywords entered to filter the 
examples case studies associated with the selected business model type. The algorithms that 
retrieved this information codified creativity knowledge as expansions of queries with which 
to discover content related more tangentially to the keywords. The information was presented 
on different interactive cards populated automatically with content extracted from different 
curated channels – e.g., academic papers from Google Scholar and videos from YouTube. 
The algorithms called public APIs to these providers to retrieve meta-content about the 
papers, podcasts and videos – meta-data such as titles, formats and, where appropriate, 
duration. The prototype presented this content to users using information cards. The cards 
were designed to have a similar presentation layout to the cards describing the case studies. 
Examples of them are depicted in Figure 6.9. Clicking on the card title opened the selected 
paper, podcast or video in a separate tab to the browser. Users were able to use simple 
interactive features to, e.g., filter the content sources accessible via the cards. The Insights 
feature was implemented to guide users primarily to generate Mini-C and Little-c creative 
outcomes in the form of ideas that others might not consider novel, but can contribute to 
future Pro-C solutions, or new meaningful reflections that can also contribute to future Pro-C 
solutions. 
 
 



Page 15 of 25 
 

Page 15 of 25 
 

 

 
Figure 6.9. The prototype’s presentation of information cards that provide different insights 
into the entered business challenge 
 
The second feature, called Transformations, was introduced to guide users to undertake 
transformational creativity thinking about their business model and strategies. According to 
Boden, exploratory creativity assumes a defined space of partial and complete possibilities to 
explore – a space that also implies the existence of rules that define the space. Changes to 
these rules produce what might be thought of as a paradigm shift, called transformational 
creativity (Boden 1990). Therefore, to encourage this transformational creative thinking, the 
prototype also presented four different questions that directed users to change one or more 
rules that were defining their space of ideas being explored, in order to open up new spaces of 
possibilities. These rules related to people, places, organizations and other concepts 
associated with their businesses, and were designed using creativity knowledge about 
transformational creative thinking techniques. E.g., one published constraint removal 
technique (Onarheim 2012) directs users to discover then deliberately remove constraints that 
limit the space of possible ideas, then to generate ideas in this enlarged space of possibilities. 
The operational knowledge of how to implement this technique was codified in simple rules 
and interactive guidance for the user. Figure 6.10 shows four questions that had the potential 
to be generated by the prototype. Examples of these questions were “Imagine if you were not 
limited to the current leadership model, how might you address the challenge?” and “How 
would you approach this challenge if you were not restricted to the physical venue of your 
business?”. Again, the Transformations feature was implemented to guide users primarily to 
generate Pro-C and Mini-C creative outcomes. 
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Figure 6.10. Guidance provided by the prototype’s Transformations feature 
 
Finally, during all interactions with the prototype, the user was able to access, add to and 
download inspirations from the Inspiration list. This list was accessed by clicking on a 
lightbulb icon on the right side of the page. When clicked, the main content page narrowed 
and the list became visible to the right of it, see Figure 6.11. During interactions with the 
prototype, a user was able to add business model types, case studies and themes to the list, at 
the click of a button, then add notes to these additions, as inspirations for further creative 
thinking. 
 

 
Figure 6.11. The Inspiration list, which can be accessed on the right side to record discovered 
businesses, case studies and themes, and generated ideas 
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Summarising, the prototype combined codified creativity knowledge in form of creative 
searches and interactive guidance with information about business model types and related 
case studies. It was co-designed with business users. However, feedback on the prototype was 
still missing. Therefore, the authors conducted first formative evaluations of the prototype 
with business users who had not previously accessed the prototype, to provide qualitative 
feedback on its concepts, aim and features. These first evaluations are summarised in the next 
section.  
 
First evaluations of the BOB prototype 
 
The reported version of the BOB prototype was evaluated by four business professionals 
from different organizations. The current roles, sectors and location, and the total years of 
work experience of each of these professionals are listed in Table 6.1. Three had 20+ years of 
work experience in different business sectors and were located in the United Kingdom. 
 
Role Sector Years work exp. Location 
Operations manager Brand supplies 4+ Dubai 
Company executive Digital technology 25+ UK 
Founder / business 
strategist 

Social / creative 20+ UK 

Managing director Market research 25+ UK 
Table 6.1. The current roles, sectors and location, and the total years of work experience of 
each of the business professionals at the time of the first prototype evaluation 
 
Each professional engaged with the prototype individually, and each evaluation session took 
place online, remotely, using screen sharing through Zoom. Each session took between 40 
and 60 minutes. During each session, the business professional was asked to perform tasks 
from a prepared test script and to ‘think out loud’ as they performed these tasks. Each test 
script was adapted slightly to the individual, flexible and allowed the professionals to explore 
different features and undertake different actions. When this occurred, unscripted and/or 
adapted questions were asked in response to what was observed and/or said, and prompts 
were given to guide the professionals back to the scripted tasks. All of the sessions were 
recorded, and the combined screen and think aloud audio recording were reviewed to collect 
both positive and negative feedback about the prototype. 
  
All four of the business professionals were able to use the tool and undertake the scripted 
tasks. The tasks required each to bring a business challenge, then to walk through the 
prototype’s features to explore that challenge. The audio recordings revealed that the 
professionals were positive about the prototype as a whole. Both the concept and the premise 
behind it – creative guidance to think differently about business models and strategies – were 
deemed valuable and of interest. Many professionals responded that they would return to use 
such a tool in their professional work. 
 
Furthermore, different features of the prototype were singled out as having specific potential 
value.  The digital support to explore different business case studies was reported to be 
potentially very helpful. Both the detailed case study content and the associated interactive 
themes were also reported to have value. In addition, the professionals were positive about 
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the different content types and formats, such as videos and podcasts, which were available to 
explore using the Insights feature. These different content types were reported to be both 
unexpected and surprising. Furthermore, the questions presented to encourage more 
transformational creativity using the Transformations feature were reported to be engaging, 
of interest and useful. And the right-side Inspiration list was described as a great device to 
store, reflect on and share ideas and sources with colleagues. 
 
That said, the professionals also reported that, had each of them been able to enter more 
information about a business challenge, then the prototype might have provided them with 
more complete and more relevant guidance. When asked to elaborate, many reported that the 
simple business challenge was perceived to limit the information entered into the prototype to 
reason with. Similarly, many of the professionals reported that the discovered insights content 
was often interesting but not sufficiently related to the entered challenge, and this introduced 
a lot unwanted noise into their tasks. 
 
Moreover, in spite of positive feedback about the prototype’s overall concept, premise and 
features, the professionals reported other problems which formed barriers to adoption. Much 
of the information presented by the prototype (e.g., about the business model types and case 
studies) was perceived to be inaccessible and/or difficult to understand. The business model 
descriptions were reported to lack important information about e.g., growth in terms of the 
stages that businesses often need to go through. Unsurprisingly, the business professionals 
considered themselves to be intelligent and knowledgeable about their businesses and 
challenges. However, their interactions with the prototype were reported to create a sense of 
not understanding these challenges sufficiently. Likewise, although the wizard-led process for 
selecting a business model type in response to simple choices was perceived to be intuitive, 
some of the questions asked by the wizard were unclear, and the associated examples 
available to explain these questions did not help. Furthermore, the rationale for the prototype 
asking some of the questions, such as whether the product or service was physical or digital, 
were not understood, and some of the business professionals wanted to be able to answer 
these questions differently (e.g., to be able not to answer, or to provide a middle-of-the-range 
value). Some also questioned the absence of other questions that they reported to be 
important in business model selection, such as about the size of the business requiring the 
model. 
 
Furthermore, much of the prototype’s generated guidance was perceived to be irrelevant to 
the entered challenge. Although the case studies were valued, comments were also made 
about their range (which was too limited, or from the wrong sectors), their validity (which 
was not sufficiently up-to-date), their poor fit to the presented business model type, and the 
inappropriateness of the extracted entities (which were not related closely enough to the user-
entered challenge). Similarly, the Transforms questions to encourage transformational 
creative thinking were insufficiently refined and/or adapted to, e.g., the entered challenge 
and/or the discovered case studies. 
 
However, the prototype feature that received the most comments was the Insights feature. In 
spite of the potential and excitement that the feature generated, some of the returned results 
were not relevant. In response, constructive feedback from the professionals included the 
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inclusion of keyword searches (e.g., to discover related information about the entity presented 
in the bottom-right of each card), knowledge level filters (e.g., expert versus entry-level) to 
provide more user control over the discovered insights, and tagged content from paywalls (to 
avoid friction during tasks). The visual presentation of the information cards was also 
reported to be too uniform and dry. And finally, to encourage more collaborative thinking 
about business models and strategies, the prototype should enable other users in the same 
organisation to explore other user results, to generate what was called ‘tribal knowledge’ and 
the saying ‘If only we knew what we know’. 
 
To conclude, this first evaluation with the four experienced business professionals revealed 
the potential value of even limited interactive features to encourage creative thinking about 
businesses and their models. The overall design was usable, and revealed that the core design 
ideas were valid. However, perhaps unsurprisingly given the first version prototype, the 
execution of the design was relatively poor, and substantial reworking of parts of the 
interaction, algorithms and curated content were needed. Indeed, these evaluation results 
demonstrate how sensitive business users might be to co-creative AI products in tasks such as 
business model selection.  
 
Therefore, to understand better how digital tools such as BOB might be used in businesses, 
semi-structured interviews were conducted with a different 10 business professionals from 
different organizations. Each professional was asked the same questions, then offered a 
chance to engage with the same described and evaluated version of the BOB prototype 
individually. The current roles, sectors and location of each of the professionals are listed in 
Table 6.2. 

Current role Company profile and sector Location 
Partner Large company, working across sectors Global 
Consultant Start-up consultancy supporting other start-ups UK 
Innovation manager SME developing not-for-profit digital technologies UK 
Business development Start-up developing a digital health app UK 
Business founder Start-up supporting creative production and consultancy UK 
Business development SME developing not-for-profit digital technologies UK 
Business founder SME working in the education technologies sector UK 
Business founder SME agency working in experiential marketing UK 
Business development SME working in the education sector UK 

Table 6.2. The current roles, company profiles and sectors, and location of each of the 
business professionals at the time of the second prototype evaluation 
 
All the interviews were conducted individually online, and allowed for in-depth exploration 
of topics. During each interview, each business professional was asked about their business 
and role in that business, about the business’s approach to developing its business model, and 
whether creative thinking and/or digital tools played a role in developing the business model. 
At the end of each interview, each business professional was walked through the BOB 
prototype and asked questions about its features and guidance. More details are reported in 
Chandras (2022). In this chapter we report only the results from an analysis of the audio-
recorded transcripts that identified three usage scenarios in which future versions of the BOB 
prototype can add value to businesses. Each scenario is described in turn. 
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The first scenario was to support strategy and lead generation by start-up founders to discover 
more creative business opportunities. These founders reported often encountering challenges 
during early business development to craft or evolve their business model and strategies. A 
need for guidance to select a business model, combined with personalised diagnostic features 
to develop the business’s needs were identified. These features should include multi-media 
support for explaining key business concepts and different business templates customised to 
each the start-up. Support for cash-flows, such as guidance for finding monetisation 
mechanisms like freemium or joint business partnerships, was also needed in this scenario.  
 
The second scenario was quite different, and supported client-facing consultants and business 
development team members to upskill to deliver pitches to clients. People in these roles are 
often required to come up with winning pitches that solve client business challenges, so they 
need to update the knowledge and skills with sector- or subject-specific information, data and 
insights.  
 
The third scenario described how consultants and other stakeholders might work together to 
share perspectives and crowdsource ideas with which to solve business problems. Two 
reported challenges with large client teams were poor access to stakeholders and lack of 
stakeholder’s creative engagement to contribute fresh perspectives and ideas. Therefore, 
future versions of the prototype will need to motivate then guide stakeholders to participate 
effectively in collaborative processes, to share perspectives and generate new ideas as part of 
a collaborative creative process. 
 
Conclusions and next steps 
 
This chapter has reported early design research that integrated codified knowledge about 
established creative thinking processes, techniques and tools with digital information about 
business models from the existing Business Model Zoo. The result was a new digital 
prototype called BOB that was designed to support business users to generate new ideas 
about their business models. BOB was an example of co-creative AI, a form of human-
centred AI in which machine and human reasoning interleave to solve complex problems. It 
was designed to support business professionals to generate different forms of Pro-C, Mini-C 
and Little-C creative outcomes (Kaufman & Beghetto 2009) related to their business models, 
systematically and regularly. However, in first evaluations, although the professionals were 
positive about the concept behind BOB and its features for creative thinking support, the 
early prototype needed to be refined to demonstrate its potential to generate the different 
forms of creative outcomes. Similar barriers to use were encountered when deploying co-
creative AI tools in other professional domains (e.g., Maiden et al. 2020b). 
 
The next stages of this design research will be to develop new versions of the BOB 
prototypes to support business professionals working in the three scenarios reported in the 
second study. Indeed, this development work has already started. Each is being designed to 
integrate into the reported workflows of business leaders and consultants, and to provide 
more creative guidance about business strategies and tactics as well as models to these users 
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more quickly than in the current prototype. We look forward to reporting these prototypes 
and their evaluations in the future. 
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