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Abstract 

Artificial intelligence (AI) is often experienced as a black box (a complex system or device whose 

internal workings are hidden or not readily understood (Vrabec, 2021)) by organizational decision 

makers; however, trust and understanding in this domain are critical to support decision makers in 

investing in emerging technologies. Viewed as a key growth factor, AI allows any organization to 

increase its operational efficiency as well as improve its services. Accordingly, the goal of this thesis is 

to first define a roadmap to increase understanding of and trust in AI and then to test the roadmap 

with tech and non-tech companies to explore whether and how such a roadmap could lead to the 

increased use of AI. When decision makers are better informed about the technology and its benefits, 

investments in AI may become more frequent, thereby, increasing organizational efficiency and 

improving services. 

 

Key terms 

Artificial intelligence, trust and understanding, roadmap, decision making  
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Summary 

 

Arthur C. Clarke (20th century writer and inventor) observed that ‘Any sufficiently advanced technology 

is indistinguishable from magic’ with reference to the usage of complex algorithms such as artificial 

intelligence (AI). This research seeks to convert that black-box thinking into an accessible solution for 

both tech and non-tech companies with respect to the implementation of AI.  

 

In the first phase, a roadmap is constructed from the relevant literature consisting of four steps. The 

first step is to define the company’s level of maturity in relation to AI. The model we use has been 

provided by London Business School and relates to the 3 Rs (relevance, resolve and readiness). 

Defining the maturity of the company with respect to implementing AI is a crucial step since AI 

integration is not only related to technology, but also to a company’s ability to change its culture, 

engage in top-down issue resolution and provide a transparent technological setting.  

The second step in the roadmap relates to ‘what’: What can a particular company improve to gain 

competitive advantage? This step is not directly related to AI, but it is a necessary step to take to 

define a goal for the next steps in this plan.  

The third step relates to ‘how’: How can a particular problem or growth factor, as identified in Step 2, 

be solved or implemented? How can a chosen improvement be executed? Based on design thinking, 

an artefact (blueprint, model) is provided for a specific solution.  

The fourth step relates to ‘how with AI’: How can the artefact (blueprint, model), provided in the 

previous step, be implemented with an AI-based solution? This research does not focus on the 

technical implementation of AI technologies such as neural networks or deep learning but rather 

provides the reader with an understanding of machine learning solutions in general within which 

training data and human intervention are crucial to exploring AI possibilities. 

This roadmap (the four-step plan) is then applied in two contexts: a technological firm and a non-

technological firm. A survey designed by Gigaom to measure trust in and understanding of AI is 

administered to both firms before (baseline measurement) and after (final measurement) the 

roadmap has been executed to ascertain whether the roadmap does in fact increase these two states.  

Based on our results, we can conclude that a roadmap towards AI is beneficial since both trust in and 

understanding of AI improved in both contexts. Yet, it is important to note that the understanding of 

a specific topic is tailored to the domain of the respondents and the complexity of an explanation is 

aligned with whomever is receiving the explanation.  

This research also concluded that a technological firm better understands the importance of keeping 

humans in the loop to train the AI-engine in relation to AI than a non-technological firm (with limited 

technological knowledge). As a summary; a non-tech firm understands that AI may produce added 

value with some extent of human intervention, while a tech company understands that AI can 

provide added value with the sustainable human intervention required to meet the defined 

expectations when following the identical roadmap as proposed in this research. 
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1. Introduction 

1.1. Background 
As many sectors rapidly adopt digital technologies and big data, artificial intelligence (AI) is all around 

us, resulting in autonomous systems, AI and algorithmic decision making being present within our 

personal lives. Google and Facebook, for example, employ AI-based filtering mechanisms that we use 

every day (Gasser & Almeida, 2017). AI is a field of computer science that aims to mimic human 

thought processes, learning capacities, and knowledge storage (Krittanawong et al., 2017). Since 

Industry 4.0 (a new phase in the Industrial Revolution that focuses heavily on interconnectivity, 

automation, machine learning, and real-time data), much more data has become available to decision 

makers, but organizations often fail to convert such data into strategic and tactical intelligence, which 

is often due to a lack of dedicated technologies tailored to effectively manage the information 

(Polyvyanyy et al., 2017). Accordingly, this research focusses on organizations in which information is 

a strategic asset and where managing this information is crucial to the organizations’ competitiveness 

(Kuusisto, 2017). In 2019, the International Data Corporation (IDC) estimated that 75% of all business 

applications would use AI by 2021 because AI has been proven to improve organizational performance 

(Wamba-Taguimdje et al., 2020). The actual percentages of AI usage in business applications are not 

yet available for early 2021, but a growth of 12.3% in AI usage in business applications was forecast in 

the challenging year that was 2020 (International Data Corporation [IDC], 2020). Tractica’s (market 

intelligence firm focused on human interaction with technology) market analysis data forecasts that 

AI should generate nearly US$90 billion in profit by 2025, compared to only US$7 billion in 2018 

(Wamba-Taguimdje et al., 2020). For this reason, it is important to familiarize organizational decision 

makers with AI and perhaps convince them that it is worthy of investment. Leaders need to 

understand the benefits, risks and potential gains of these kinds of investments and not ignore them 

as a result of a lack of transparency and understanding. Consequently, investigating how leaders can 

gain trust in and knowledge of AI is a valuable area of study, and this research provides a roadmap to 

identify domains in which AI could improve a company’s performance based on real business cases. 

 

 

1.2. Exploration of the topic 
Within this research, we focus on the central question: ‘Does a roadmap towards AI provide 
understanding of and trust in AI for organizational decision makers?’ This topic is relevant due to the 
emerging demand for the explainability of complex systems, which provide increased accuracy 
(compared to non-AI algorithms), because they could be used as the basis for important business 
decisions. Since the 2000s and the emergence of machine learning (ML; automatic learning in which 
machines learn from the datasets offered to them), the latest incarnation of which is ‘deep learning’ 
(relying on neural networks) (Buchanan, 2005), in which millions of test datasets (big data) are 
ingested to perform operations and actions that surpass human performance in terms of speed, 
relevance and complexity (Wamba-Taguimdje et al., 2020), the need for transparency and explanation 
regarding this topic has only increased. Consequently, providing decision makers with an effective 
explanation of the behaviour of AI systems could enhance their trust in implementation of these 
systems (Wamba-Taguimdje et al., 2020), and therefore lead to better decision making based on the 
AI system’s recommendations (Rai, 2019).  
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According to Hind, explanations should incorporate two components: complexity and a domain. The 
complexity of an explanation is aligned with whomever is receiving the explanation; a statistical expert 
is likely to prefer a mathematical proof, while a decision maker with no knowledge of AI is likely to 
prefer an explanation that helps to build their trust (and confidence) in the system’s recommendations 
(Hind, 2019). Hence, the explanation needs to be tailored to a domain incorporating terminology with 
which the receiver is familiar (Hind, 2019). An explanation is the communication of one person (A) to 
another (B) that provides justification for an action or decision. Sufficient justifications usually lead to 
an increase in trust in the decision-making process undertaken by A (Hind, 2019). Thus, to convince 
upper management of the relevance of AI, we must construct some sort of argument with sufficient 
justification. The study of argumentation informally concerns how assertions are proposed, discussed 
and resolved in the context of issues upon which several diverging opinions are held (Bench-Capton & 
Dunne, 2007). This is currently addressed as ‘the mechanisms by which “legitimate” argumentation in 
support of a claim may be distinguished from “flawed” argumentation’ (Bench-Capton & Dunne, 2007, 
p. 619). To understand AI, uncovering the AI ‘black boxes’ is important to ensuring the transparency, 
accountability, and explainability of the technology. It is precisely in such a setting that this research 
takes place, that is, drawing a roadmap that will assist leaders to increase their understanding of and 
trust in AI.  
 
 

1.3. Problem statement 
Since the 1980s, research regarding the relationship between investments in information technology 

(IT) and organizational performance has been ongoing (Farhanghi et al., 2013). The impact of IT on 

organizational performance is still the subject of investigation (Ha & Jeong, 2010), but to date studies 

have produced contradictory results. According to Koski (1999), IT investments have no significant 

effect on the performance of industries and firms, while newer research by Devaraj and Kohli (2003) 

regarding this topic confirms the exact opposite. To clarify the link between organizational 

performance and IT investments, further research has been conducted by numerous researchers, 

which has led to a number of theoretical approaches evaluating the impact of IT on organizational 

performance (Wamba-Taguimdje et al., 2020). However, since this relationship has yet to be fully 

clarified, it is difficult to explain to upper management that investing time and money in new 

technologies, such as AI, is important. Nonetheless, AI has been proven to surpass human 

performances in terms of speed and relevance (the ability to recognize whether or not something is 

relevant to an outcome), especially when combined with big data (Wamba-Taguimdje et al., 2020).  

As a result of the fact that AI systems work in a ‘black box’, they are often difficult to understand and 

explain to non-technical people. Therefore, it is difficult to build trust in these systems among the 

people who actually make the decisions about investing in these systems. Thus, if we can find ways to 

improve trust in the implementation of AI systems among upper management, this may result in the 

competitiveness of their organizations increasing over time. Therefore, this research focusses on the 

gap between the technical excellence of AI and firm performance. In particular, this study is concerned 

with the ability to explain to management why state-of-the-art technology investments are crucial to 

an organization’s competitiveness (Kuusisto, 2017) and how to build trust in such investments.  
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1.4. Research objective and questions 
With this research, we seek to attain several objectives to clarify why AI is important for competitive 

advantage and how this technology provides business value to justify the enormous investment 

required to implement AI into the organizational IT infrastructure. To achieve this, we must establish 

a form of trust of leadership in AI. The central research question has been formulated as ‘Does a 

roadmap towards AI provide understanding of and trust in AI for organizational decision makers?’ To 

help answer this question, the following sub-questions have also been defined: 

(1) ‘Does a roadmap towards AI strengthen the AI understanding of organizational decision makers?’  

(2) ‘Does a roadmap towards AI strengthen trust in AI for organizational decision makers?’ 

1.5. Motivation/relevance  
Viewed as a key growth factor, AI can aid an organization to increase the efficiency of its operations 

as well as improve its services (Kuzey et al., 2014), facilitate automatic adaptation to changing market 

conditions (Kuzey et al., 2014), detect fraud (Boston Consulting Group & Médéric, 2018) and assist in 

decision making by advising on potential solutions (Jiang et al., 2017) (Johnson et al., 2018). 

Consequently, this research is particularly relevant for businesses by providing them with assistance 

to achieve their (future) goals and explore new business opportunities. According to Clayton 

Christensen, the author of The innovator’s Dilemma, AI is a disruptive technology that enables new 

markets to emerge and disrupts the existing market. The success of a CEO often depends on how well 

they anticipate these technology disruptions and use them to the company’s advantage 

(CrowdFlower, 2016). 

1.6. Research approach 
First, a literature search is conducted on Ebsco Host and Google Scholar. Details of this search are 

described in Section 2.1. Following this, the literature is analyzed. A model is constructed to answer, 

from the perspective of the literature, central questions regarding the understanding of and trust in 

AI by company leaders. This theoretical framework (roadmap) provides the foundation on which the 

rest of this study is conducted. 

1.6.1. Phase 1: Defining the roadmap 
A roadmap towards AI trust and understanding is sketched based on the specific areas in which a 

company requires improvement in relation to AI. To draw such a roadmap, questions concerning 

‘what’ and ‘how’ require answers. The ‘what’ keyword is related to ‘what do we need to improve?’, 

while the ‘how’ keyword relates to ‘how can we improve this area while implementing AI?’ The 

roadmap provides a four-step plan to resolve these questions. The roadmap also functions as a strict 

guide when studying the business cases in Chapter 3 and is described in the following paragraphs. 

The first step of the four-step plan is to define the company’s maturity in relation to AI. The model to 

measure this maturity has been provided by London Business School and relates to the 3 Rs (relevance, 

resolve and readiness). Only if the company complies with this model can the next steps take place. 

Defining the maturity of the company in relation to implementing AI is a crucial step since AI 

integration not only relates to technology, but also to the company’s ability to change its culture, 

engage in top-down issue resolution and provide a transparent technological setting. Details of the 

maturity model can be found in Section 2.3.3.  
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The second step relates to ‘what’: What can a particular company improve to gain competitive 

advantage? This step does not directly relate to AI but is necessary to define a goal for the next steps 

in the plan. Details concerning defining the goal can be found in Section 2.3.4. 

The third step relates to ‘how’: How can the particular problem or growth factor defined in Step 2 be 

solved or implemented? How can a chosen improvement be executed? Based on design thinking, an 

artefact (blueprint, model) for a specific solution is provided. Details about the design of these 

artefacts can be found in Section 2.3.5. 

The fourth step relates to ‘how with AI’: How can the artefact (blueprint, model), which has been 

provided in the previous step, be implemented using AI? This research does not focus on the technical 

implementation of AI technologies such as neural networks or deep learning but rather provides the 

reader with a general understanding of ML solutions in which training data and human intervention 

are crucial for exploring AI possibilities. 

1.6.2. Phase 2: Measuring AI trust and understanding with the 

roadmap 
The roadmap, consisting of the previously defined four steps, is tested in the next phase of the 

research to provide answers to the two sub-question: ‘Does a roadmap towards AI strengthen 

understanding of AI for organizational decision makers?’ and ‘Does a roadmap towards AI strengthen 

trust in AI for organizational decision makers?’  This four-step plan is tested using a tech company and 

a non-tech company as case studies. No structural changes are made to the roadmap while testing; 

instead we note updates that could be implemented during future research on the same topic. This 

phase includes suggestions on how AI trust and understanding can be improved for decision makers. 
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2. Theoretical framework (Phase 1) 
This section relates to Phase 1 of the process: constructing the roadmap. The next chapter 

(Methodology) acts as a basis for Phase 2: testing if this roadmap increases trust and understanding 

in AI for decision makers. 

2.1. Literature review 
A literature search was conducted on Ebsco Host and Google Scholar. These libraries were searched 

based on keywords regarding the topic at hand. A minimum of one article and a maximum of three 

articles regarding a specific topic are chosen and analyzed for relevance. The selection is not based on 

keywords alone; additional parameters such as peer review, citations, accessibility and year of 

publication are taken into consideration. A detailed overview can be found in Appendix 1: Literature 

study overview. 

2.2. Implementation 
A total of ten (10) papers were selected on a variety of topics important for analyzing the research 

questions. These topics were selected based on a literature review and consist of the following: 

‘explanation/argumentation’, ‘AI’, ‘explainable AI’, ‘AI in business’, ‘AI ethics’ and ‘AI governance’. 

Based on these topics, a total of sixteen (16) relevant articles were found on Google Scholar and Ebsco 

Host. These papers were critically scanned in relation to the research questions and selected if they 

contained relevant criteria, frameworks or evidence. Following review, 10 papers proved to be 

relevant and/or critical to conducting further research on the theoretical framework.  

2.3. Discussion of relevant literature 
This research focusses on understanding and trust in AI by conducting case studies. The 

implementation of these case studies can be found in Chapter 3: Methodology. The literature studies 

conducted to provide a roadmap towards understanding of and trust in AI are broken down into four 

steps. These steps are explained below. 

 

First, we provide the reader with background on the subjects of understanding and trust in relation to 

AI. It is important to provide definitions regarding these terms. Next, a four-step plan is discussed. This 

plan focusses on the ‘what’ and ‘how’ keywords to establish a roadmap towards AI. This plan provides 

a theoretical basis for the case studies conducted in Chapter 3: Methodology. This four-step plan has 

been defined by the researcher based on various research papers.  

 

‘What every CEO needs to know about AI’ (Chapters 2 and 3) by Akerkar is used as a basis for the 

roadmap’s step 1 (maturity model) and 2 (defining the goal) while Peffers’ paper on developing an 

artefact has been taken as a basis for Step 3 (developing an artefact). ‘The Essential CIO Guide to AI’ 

by CrowdFlower (2016) is selected to set a basis for last step in the roadmap: implementing the 

artefact with AI as shown in Figure 1.  

• The first step in the plan is to define the company’s level of maturity regarding the 

implementation of new technology. 

• The second step in this plan defines the company goal based on the question ‘what are 

possible areas of improvement?’ 

• The third step relates to how, that is, an artefact is created based on the problem area defined 

in the previous step. The result of this step is a blueprint or model that provides a 

technological solution for the identified issues. 
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• The fourth and final step is to introduce AI as a technological solution (if applicable). It is 

important to note that AI provides technological solutions for specific cases, not for all cases. 

 

 

 
Figure 1: Theoretical framework steps 

 

2.3.1. Background 

2.3.1.1. Understanding 
The definition of understanding is particularly important when answering Sub-question 1 (Does a 

roadmap towards AI strengthen the AI understanding of organizational decision makers?). This section 

provides insights into that definition. 

According to Hind (2019), explanation is defined as ‘providing meaningful information’ (Hind, 2019, p. 

17). The receiver of an explanation needs to be able to understand the explanation, which should 

include two components: complexity and a domain. To be understandable, the complexity of an 

explanation needs to correspond with the capability of the receiver. The domain refers to the context 

of the person who is receiving the information, hence, the explanation should also take into account 

the domain in which the receiver is active (Hind, 2019). For example, a doctor is likely to need 

numerical values to understand a patient’s level of oxygen saturation, whereas the patient is unlikely 

to be familiar with these numerical values and prefer textual explanations such as ‘good’ or 

‘insufficient’. Hind refers to four specific groups of information receivers but the context of this paper 

specifically focusses on end-user decision makers. This group specifically desires explanations that 

allow them to build their trust in the (AI-)system’s recommendations and possibly provide them with 

additional insights to improve their understanding of the phenomenon and thus their future decisions 

(Hind, 2019). Tying these ideas together, complexity and domain refer to the way the message is 

communicated to achieve understanding, and understanding leads to trust, as explained in the next 

section. 

2.3.1.2. Trust 
The definition of trust is particularly important when answering Sub-question 2 (Does a roadmap 

towards AI strengthen trust in AI for organizational decision makers). This section provides insights 

into that definition. 

To gain trust, a sufficient explanation has to be provided regarding a specific topic. The sufficiency of 

an explanation is strongly tied to the receiver and the criteria for sufficiency can therefore not be 

structurally defined since one explanation would not be sufficient for all receivers (Hind, 2019). In this 

research, the issue of sufficient explanation is examined by focusing on decision makers who intend 
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to invest in a technology to gain business value in the (near) future. The roadmap provided in the next 

sections is intended to provide such a ‘sufficient explanation’ for these decision makers. 

Trust based on the normative account implies that the trustee’s action will be grounded on what they 

ought to do (Ryan, 2020). Trustworthy is defined in this context as ‘to live up to defined expectations’ 

(Ryan, 2020, p. 2754). The goal of this research in regard to Sub-question 2 is to increase trust in AI. 

We do so by explaining that AI is a tool that provides solutions to certain problems and not a 

technological solution for all IT-related problems. We begin by identifying problem areas in a company 

or areas that could be improved. Then, an artefact is created that is not specifically tied to AI. As a 

final step, an AI-based solution is introduced to solve this problem without discussing specific 

technological details. We take this path to determine whether a roadmap towards an AI solution is 

sufficient for company leaders to increase their trust in this technology, without specifying any 

technological details.  

Arthur C. Clarke's quote regarding advanced technology as indistinguishable from magic raises issues 

regarding the usage of complex algorithms such as AI. AI, and in particular ML (e.g. neural networks 

and deep learning), consist of advanced technology which raise questions regarding explainability and 

trustworthiness. Some researchers have outlined a trade-off between the performance of a model 

and its transparency (Barredo Arrieta et al., 2020). We want to examine if it is absolutely required to 

tackle this black-box to establish trust in advanced technologies and provide decision makers with an 

understanding regarding this trade-off. This research does not focus on technical aspects in regard to 

AI, so technical details about this trade-off are not enclosed. 

In the next section, the baseline measurement is explained followed by the four-step plan discussed 

above. 

 

2.3.2. Baseline measurement of AI trust and understanding  
Before implementing a roadmap, we need to determine the company’s understanding of AI and 

measure the company’s trust in AI. This measurement is conducted using a survey that focuses solely 

on these two factors. 

This baseline measurement defines the levels of trust and understanding of the company before the 

research is carried out. Where Step 1 measures the company’s readiness for AI, this pre-step measures 

its initial state in regard to AI trust and understanding. 

We have chosen to conduct this measurement in the form of a digital questionnaire because 

questionnaires provide several important advantages (Saunders et al., 2016): 

• Quick scoring 

• No observer subjectivity 

• Precise results 

Because the survey lacks any observer influence, we obtain concrete results concerning the level of AI 

understanding. Therefore, it is important that this survey is completed without any intervention from 

the researcher. The questionnaire should also be self-explanatory and clear for non-digitally literate 

members of management. Gigaom has designed a questionnaire that has been widely used by other 

researchers in various domains. The survey has been designed to measure understanding of and trust 

in AI and is used as such in our research, with no alterations. The questions in this survey relate to the 

respondent’s general understanding of AI and to determining their level of trust in AI. It is therefore 
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ideal for this research. In particular, questions regarding consciousness in computers (Q20) and the 

adoption of AI set against unemployment (Q11) will reflect the respondent’s direct trust in AI. The 

questionnaire is provided in Appendix 3. 

2.3.3. Step 1: Defining AI readiness (maturity model) 
The use of AI for decision making has been one of its most important applications in AI history. 

Microsoft’s CTO of Services stated in an interview that: 

“Unless C-suite executives eagerly and bullishly embrace this new AI imperative, they run 

great risks of simply becoming unable to compete in a world where AI is becoming 

indispensable in fully exploiting new business opportunities lurking within the vast stores of 

data being created every minute of every day” (Evans, 2018, p. 1 paragraph 2).  

Implementing AI to achieve an organization’s goals is not simply about the technical excellence that 

this new technology brings; rather, it is about having a tool for pursuing these goals. A common 

mistake, given that most CEOs of non-tech companies do not know how to integrate AI into their 

business strategies, is to delegate AI work to the digital teams. These teams inevitably assess the 

situation from a technological perspective rather than a profit and loss (P&L) perspective. For this 

reason, senior business leaders need to fully understand and appreciate how AI can help them and 

their businesses (Akerkar, 2018). 

However, the first step, before trying to incorporate new technologies within an organization, is to 

define whether the company is ready for such a change. London Business School provides a way to 

assess this readiness using the 3 Rs: relevance, resolve and readiness. These terms suggest the 

foundation that needs to be in place before implementing AI to reduce risks. Definitions of these terms 

are provided below followed by how the term is relevant to this study. All of these qualities are equally 

important when implementing AI, therefore, the selected case companies (Chapter 3: Methodology) 

should have accomplished at least some work related to each of them. 

• Relevance: AI is less about technology than it is about people, mindsets and ways of working. 

The pragmatic prioritization of opportunities based on the feasibility, the size of the prize and 

time to capture value is essential. (Akerkar, 2018, p. 1 part 3: managing risk) 

➔ Implementing AI requires the entire company to be ready for a cultural change. 

 

• Resolve: The enterprise-wide deployment of any game-changing catalysts, such as AI, requires 

the steely resolve of leadership because of the correlated down-stream and collateral impacts 

– especially on people and processes. (Akerkar, 2018, p. 1 part 3: managing risk) 

➔ Implementing AI requires the managerial ability to resolve issues from the top down. 

 

• Readiness: The organization needs a clear and precise line of sight relating to the 

infrastructure, data ecosystem and data-driven culture. (Akerkar, 2018, p. 1 part 3: managing 

risk)  

➔ Implementing AI requires a transparent technological setting. 

If the three conditions are all met, the company can be defined as ‘ready for AI implementation’. 
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2.3.4. Step 2: Defining the goal 
Every decision maker should be able to reimagine their business and P&L with the help of AI. As a 

guide, London Business School has identified 17 items that decision makers can shape with the help 

of AI to boost their P&L. The framework can be used both as a barometer for assessing the current 

state of the company’s efforts around AI and for recognizing new opportunities. The 17 items show 

how AI can help drive superior growth, increase return on capital, and manage both desirable and 

undesirable risks (Akerkar, 2018, p. 1 part 1: growth). The goal of this step is to define area’s for 

improvement as a strategically structured goal. 

 

Figure 2: London Business School’s framework for structuring AI 

Step 2 begins by assessing growth and determining that sustaining superior growth is elusive and 

there is no winning formula. One possibility for obtaining growth is developing an entirely new product 

that has not previously existed; hence, ‘create the new’ (1). For example, Amazon’s smart speaker 

‘Alexa’, which is now widely distributed around the world, was a new product with a new market of 

adopters. Adding small advances to an existing product might help a company remain competitive, 

but doing so is unlikely to turbocharge its revenue or profits (Akerkar, 2018, p. 1 part 1: growth). 

Reaching a wider universe of clients (2) references the way in which forward-looking companies have 

begun to use AI to allow them to serve customers who were previously considered unworthy of 

attention. For example, targeted campaigns gathering and processing information use various data 

sources such as social network platforms or customer reviews to target this new audience (Akerkar, 

2018, p. 1 part 1: growth).  

To get more from existing customers (3) we must understand that AI is now close to making mass 

personalization possible. It can bring together traditional data with detailed information about a 

customer’s behaviour gathered from sources such as online browsing, social media and wearables 

(smart compact electronic devices). This information then allows the right product to be offered at 

the right time with the right message to the right person. McKinsey has estimated that such mass 

personalization can increase sales by 10% or more (Akerkar, 2018, p. 1 part 1: growth). 
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The other items in the framework will not be discussed in this section. However, all of these items are 

worth evaluating by management and are equally qualified to introduce an AI solution. For a detailed 

explanation of these topics, we suggest reading the Akerkar article, ‘What every CEO needs to know 

about AI’. 

2.3.5. Step 3: Developing an artefact 
 

 

Figure 3: Activities when defining an artefact 

 

Following the London Business School model (Akerkar), with which we have defined areas for 

improvement, we now examine the design thinking model. This model is concerned with thinking in 

terms of solutions, not technologies. Once a strategically structured goal has been determined 

through the London Business School model, it is time to develop an ‘artefact’ based on six design 

thinking activities in Step 3, as shown in Figure 3 (above). 

 

Figure 4: Design thinking model 

The first activity towards developing an AI artefact has been provided by the London Business School 

and has already been discussed in Step 2, which involves defining where the company wants to create 

value. This value could be related to growth, return on capital or managing risk (Akerkar, 2018). The 

second activity is to define objectives for that solution. The third step is to define an artefact to create. 
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This artefact can be defined using the model (Figure 4) introduced by Peffers et al. in 2007, which is 

described in the following paragraphs. 

Activity 1: Problem identification and motivation 

Within the area determined to be where value could be created, a relevant problem must be identified 

and the motivation to solve this problem needs to be provided. This activity may initially appear easy, 

but it is the foundation for all the following activities, hence, it must be handled with care. Justifying 

the value of a solution accomplishes two things: it motivates the researcher and audience when 

implementing the technological change, and it helps to understand the researcher’s reasoning behind 

that change (Peffers et al., 2007). 

Activity 2: Define the objectives for a solution 

Identifying what is possible and feasible is necessary to defining the solution objectives. The objectives 

can be quantitative (terms in which the solution will be better than the current one) or qualitative 

(e.g. description of how the artefact is expected to support solutions) (Peffers et al., 2007). 

Activity 3: Design and development 

The creation of an artefact. The artefact might not be a complete solution but rather a construct, 

model or method. This activity includes determining the artefact’s desired functionality and its 

architecture and then creating the actual artefact (Peffers et al., 2007). 

Activity 4: Demonstration 

Demonstrate the artefact to one or more stakeholders. This demonstration could include a simulation, 

case study, proof or other appropriate activity. The demonstration should highlight how this artefact 

could solve the current problem (Peffers et al., 2007). 

Activity 5: Evaluation 

Observe and measure how well the artefact supports a solution to the problem. This includes the 

comparison of the demonstration result with the defined objectives. If necessary, any modifications 

can be made to the artefact. Conceptually, this evaluation could include any appropriate empirical 

evidence or logical proof (Peffers et al., 2007). 

Activity 6: Communication 

Communicate the problem and its relevance to an audience, together with the artefact at hand 

(Peffers et al., 2007). It must be emphasized again that an AI solution is not simply about the 

technology. Communication could involve a shift in the company culture. Therefore, this step is crucial 

to improving the likelihood of successfully implementing the AI solution.  

Akerkar supports this step (defining an artefact) by strongly highlighting the ‘relevance’ and 

‘readiness’ of an AI solution. In terms of relevance, the solution is less about technology than it is 

about people, mindsets and ways of working (Akerkar, 2018, pp. 1, part 3: managing risk). Readiness 

identifies that the organization needs a clear and precise line of sight relating to the infrastructure, 

data ecosystem and data-driven culture (Akerkar, 2018, pp. 1, part 3: managing risk). Therefore, it is 

important that the maturity model of the company is compatible before proceeding with the model 

as described above. 
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2.3.6. Step 4: Implementing the business case in relation to AI 
The previous steps delivered an artefact to solve a particular problem or add value to the organization. 

This artefact consists of a blueprint or model and does not necessarily refer to technology. In this step, 

we try to determine how AI technology could help to implement the artefact without considering 

technical details. As a reference, the roadmap has been illustrated in Figure 3 (above). 

CrowdFlower proposes a technological model to understand AI based on training data, ML and 

keeping humans in the loop (AI results should be checked an corrected by humans). This model 

represents an essential equation for understanding AI and allowing it to be commercially successful 

within an enterprise (CrowdFlower, 2016). This model closely references the ‘relevance’ question 

proposed by Akerkar (2018) (also see 3.4.2: maturity model), which suggests that humans need to 

remain in the loop. 

 

Figure 5: Technological model by CrowdFlower 

Crowdflower states clearly that the technology of AI breaks down into three capabilities (Figure 5). 

These capabilities are discussed below. 

Training data 

Training data is a set of inputs with the correct outputs or examples with the correct labels that can 

be used to train the machine. For example, this could be unstructured text inside a support ticket that 

is enriched with a label (severity level) such as ‘blocking’ or ‘need info’ (CrowdFlower, 2016, p. 20). 

This training data forms the basis of the ML algorithm.  

As previously mentioned, explaining AI to decision makers should include its (near) future financial 

advantages to provide the decision maker with the ability to make an informed decision. 

Implementing an AI engine that produces more users, consumers or buyers might sound like a 

beneficial approach, but the ethical aspects involved also need to be formulated and presented in a 

clear and understandable way. There are moral risks that a company could encounter while deploying 

AI engines. All companies have a moral obligation to protect the privacy of their customers and not 

target them to gain profits. An AI engine fed with a large amount of personal data could decode 

sensitive privacy information to target that customer to buy the company’s products and thus 

contravene ethical rules. It is important that the information fed to the engine has been irreversibly 

anonymized or sensitive privacy data has been removed in advance since the technical complexity of 

the algorithms provided by these engines is difficult to understand (Ryan, 2020).  

 

Machine learning 

The ML capability is the ability to convert training data into a predictive model that can be applied to 

new inputs. In the example of the support tickets, the model would create a severity level (output) 

such as ‘blocking’ or ‘need info’ without human intervention. One of the advantages of machines 

compared to humans is their ability to understand their own confidence levels; humans are 
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notoriously overconfident at evaluating their own judgements in a way that machines are not 

(CrowdFlower, 2016, p. 21). For example, if a machine tries to evaluate a severity level with input that 

does not match the input in any sense, it will produce a judgement (confidence level) of ‘low’. 

Conversely, when a new support ticket (input) matches the training data in full, it is likely to produce 

a confidence level of ‘high’. It is therefore important to highlight that AI is not only about the 

technology that runs it, but also about keeping humans in the loop to enhance the training data. 

Machines or algorithms are not more important than humans, and AI is not about ‘the best algorithm’. 

Humans-in-the-loop 

As mentioned in the previous paragraph, humans 

in the loop is the third, critical capability required 

to produce viable AI. If the machine is not 

confident in its predictions, it can be routed to 

humans to review and assess the answer. With 

this ‘blended model’, it is possible to take 

advantage of the speed and scale of ML to address 

less difficult tasks, while humans handle the 

harder tasks and constantly enrich the training 

data (CrowdFlower, 2016, p. 22) as illustrated in 

Figure 6. 

Figure 6: Keeping humans in the loop 

Result 

The result of these capabilities is an 

automated business process that produces 

answers more rapidly and accurately than 

humans or machines alone, as illustrated in 

Figure 6 (humans provide ‘active learning’). 

Human intervention can increase trust in 

the results by up to 100%, while constantly 

increasing the confidence level of the AI 

engine.  

Over time, less time is required to perform 

work as the training data improves, as 

Figure 7 illustrates (CrowdFlower, 2016, p. 

24). 

 

 

  

Figure 7: Training data improves over time 
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2.3.6.1. Trade-off: Interpretability versus performance 
It might sound logical that a complex model increases the accuracy of AI results, but this statement is 

only true based on the premise that the function to be approximated entails a certain level of 

complexity, that the data available for study is widespread among the world of suitable values for each 

variable and enough data is harnessed to employ a complex model. In this view, performance goes 

hand-in-hand with complexity, while interpretability decreases, as shown in Figure 8. Another aspect 

worth mentioning at this point due to its close link with model interpretability and performance is the 

approximation dilemma. Explanations made for a ML model must be drastic and approximate enough 

to match the requirements of the audience for which they are sought, ensuring that the explanations 

are representative of the studied model and do not oversimplify its essential features (Barredo Arrieta 

et al., 2020). 

 

Figure 8: Model interpretability versus model accuracy 

To meet ‘explainability’, we must examine the domain of explainable AI (XAI) in which tools try to 

increase explainability, that is, the ‘model interpretability’ of complex ML models. Explainability is 

defined as the ability that a model has to show its functioning to an audience. Without such a tool, 

any claim in this respect in the literature is diluted by not providing a solid ground on which to stand. 

Some metrics, such as accuracy and sensitivity (and many more), should express how well the model 

performs in a certain aspect of explainability (Barredo Arrieta et al., 2020). Thus, we must note that 

more complex models provide better answers but are not easy to explain, while less complex models 

provide answers of a poorer quality but are easier to understand. 

In general, XAI measurements should evaluate the goodness, usefulness and satisfaction of 

explanations, the improvement of the mental model of the audience induced by model explanations 

and the impact of explanations on the performance of the model and on the trust and reliance of the 

audience (Barredo Arrieta et al., 2020). Figure 8 illustrates this trade-off. While deep learning 

algorithms provide high accuracy but are insufficiently interpretable, rule-based algorithms show the 

opposite. Researchers are currently working on explainable AI tools to flatten this trade-off in terms 

of better interpretability for high-accuracy models in the XAI domain. 
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2.4. Objective of the follow-up research 
This research is aimed at an organizational decision maker’s point of view when introducing new and 

complex techniques. With this research, we seek to clarify what a decision maker needs in terms of 

informational knowledge to trust that specific technology and be willing to invest in future excellence 

and to what extent they need to understand the technical implications of AI.  

Since AI is an umbrella concept containing many technologies, this thesis aims at a global 

understanding of the concept of AI, rather than fully comprehending all the specifics of this family. 

Decision makers must know that choosing a relatively new technology is associated with obstacles 

and that it will not bring any real value during the development and implementation phase. In short, 

this research considers key aspects to help company leaders understand how a business could benefit 

from AI, based on a four-step roadmap. 

Follow-up research regarding this plan could be done on examining what specific areas of this plan 

actually increased understanding of, and trust in AI and how this roadmap could be improved. 
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3. Methodology (Phase 2) 
This section explains how Phase 2, which involves testing the roadmap, is carried out.  

3.1. Design science 
A design science approach is adopted throughout this chapter to uncover relevant insights. According 

to Holderfield, professor at Northwest University, these insights lead to a better exploration of a wide 

range of ideas. This chapter aims to explain how to visualize design ideas so others can understand 

and interact with them and allow these ideas to be brought to life. 

Design science is concerned with understanding real people in the context of their everyday lives. This 

approach is fundamentally different to market research because this type of research relies on small 

sample sizes that contextualize the human experience, thereby, often bringing to light unarticulated 

needs. This approach is also qualitative, not quantitative. 

 

Figure 9: Design research versus market research 

Market research, in contrast, often relies on big data with the aim of isolating behaviours, and 

validating and verifying through statistical means. Due to the mounting pressure on industry to 

innovate, design research has gained momentum as a way of uncovering richer insights that lead to 

more meaningful products, services and systems. Nonetheless, design research is not superior to 

market research; they both serve different purposes and ultimately work together to inform decision 

making. 

It is important to remember that the aim of design research is understanding. It is a process of 

learning, not proving or justifying. Design innovators are intent on understanding real human 

experience and open to learning about people and their lives. Learning and innovation go hand-in-

hand.  

The research techniques that are preferred within design science are immersive observations and 

structured interviews. Immersive observation, which is research conducted in the context in which 

products or services are actually experienced, is used to both identify opportunities and explore ideas. 

This context offers rich suggestions that exceed what can be observed in a more anonymous setting. 

Structured interviews are guided conversations that help build the understanding of a user and their 

needs. To conduct such interviews, the users need to feel comfortable and empowered to tell their 

stories. It is through these methods that unmet and unarticulated needs are revealed, giving the 

design innovator an empathic perspective that informs the decision-making process, while helping to 

illuminate a future state of what could be possible.  
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Design research is more than asking questions. It must be thoughtfully planned, developed and 

rigorously executed. First, one must consider the research objectives: ‘what do we want to learn and 

where we need to learn it from’? In this research, we want to understand whether a roadmap towards 

AI will provides decision makers with understanding of and trust in AI. This objective has been carefully 

chosen over a specific problem statement and is purposely intended to provide room to observe a 

range of interactions, activities and environments since the latter defines a problem that may or may 

be not the most meaningful problem to solve.  

Next, we define where this research will take place. It is important to accept that design science occurs 

outside the office. Observations coupled with in-depth interviews are fundamental to the meaningful 

understanding of people, environments, events, behaviours and interactions. Therefore, this research 

is conducted within companies when possible. Personal immersion is important for the design 

innovator to be able to form an empathic lens through which to design. Empathy is the action of 

understanding and the ability to share someone else’s feelings through an experience. The researcher 

(design innovator) is not only better informed through lived experience and the development of an 

empathic lens; he is also inspired. 

It is also important to bear in mind that for this kind of research, the participants are experts and need 

to be treated as such, while the researcher is a learner and guest in their world. The role of the 

researcher is to be open minded, patient and respectful, never judgemental (Holderfield, n.d.). 

 

3.2. Research design and methods 
To conduct this research, the research strategy is outlined in the following sections. The research 

strategy is a plan of how the research will be undertaken to answer the research questions. 

Since this research concerns making sense of the subjective and socially constructed meanings 

expressed about the phenomenon, it can be defined as qualitative research since with this research 

we seek to establish trust, encourage participation and access in-depth understanding (Saunders et 

al., 2016) in regard to whether a roadmap towards AI provides organizational decision makers with 

understanding of and trust in AI. 

 

To achieve this objective, a theoretical framework was presented in Chapter 2. This theoretical 

framework includes four steps: 

To begin: A baseline measurement of the participants trust in and understanding of AI  

• Step 1: Defining AI readiness (maturity model) 

• Step 2: Defining the goal 

• Step 3: Developing an artefact 

• Step 4: Implementing the business case in relation to AI 

To conclude: Second measurement of trust in and understanding of AI 

 

A conceptual design will then be proposed for each step in the process. Therefore we aim to use more 

than one qualitative data collection technique and corresponding analytical procedure (multi-method 

qualitative study). This triangulation facilitates the validation of the data through cross-verification 

from multiple sources, tests the consistency of the findings obtained through different instruments 

and increases the probability of controlling or assessing some of the threats or causes influencing the 

result (Saunders et al., 2016).  
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According to Saunders, the following research methods are valid for qualitative research (Saunders et 

al., 2016): 

• Experiments study the possible relations between variables 

• Archival and documentary research is research using documents 

• Interviews/observations 

• Case studies involve empirical research using one or multiple specific temporary phenomenon 

using multiple sources of information in a real-life context 

• Ethnography studies the culture or social world of a group 

• Action research is an iterative process of inquiry that is designed to develop solutions to real 

organizational problems through a participative and collaborative approach 

• Grounded theory is used to develop theoretical explanations of social interactions and 

processes in a wide range of contexts 

 

According to Northwest University, the range of design research methods range from unstructured to 

structured research tools and include the following (Holderfield, n.d.): 

• Informal observations: observing without participants’ consent 

• Formal observations: observing with participants’ consent 

• In-context interviews: exploratory interviews 

• Discussion groups: like-minded people share their common experiences 

• Self-documentation: participants are given tools to capture their own behaviour without the 

researcher present 

A selection of these tools are described in greater detail in the following paragraphs. 

 

Informal observations 

This type of research tool, sometimes referred as ‘gorilla observations’ is a useful practice for 

acquainting the researcher with the general environments and activities that are key to the experience 

they seek to understand. This is an informal research tool: the researcher does not announce their 

presence as an observer, nor do they gain explicit permission from those under observation. The 

researcher is merely in the world, observing it with the eye of a design innovator. (Holderfield, n.d.) 

Formal observations 

Unlike informal observations, formal observations require the explicit permission of the participant 

for the researcher to observe them. This type of research tool is frequently associated with an in-

context interview, which is sometimes called ‘shadowing’. The researcher might ask the participant to 

perform a specific behaviour in which they are interested so they can observe it and possibly videotape 

or photo document it. (Holderfield, n.d.) 

 

In-context interviews 

These are exploratory interviews in which the aim is to hear people’s stories about their lives and the 

environments in which they live and work. It is extremely important to treat the participant as the 

expert that they are in their own life. The job of the researcher is to encourage the participant to share 

their expertise.  (Holderfield, n.d.) 

Throughout this research, a combination of these methods (provided by Saunders and Holderfield) is 

used as they each offer a different lens through which to view the subject under study. While in the 

field, it is critical to capture what is seen and heard. The resulting documentation will help to provide 
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context throughout the analysis and shape the narrative for the solutions that will be shared back to 

the participants.  

The following instruments will be used to capture the process in the field: 

• Journal; note taking 

• Recorder; audio documentation 

• Incentives to acknowledge and reward the participation of the research subjects 

After any research session, an immediate debrief will be conducted to capture what is front of mind. 

During this debriefing, the research results will be discussed with fellow researchers at University 

College PXL (when possible) who are not participating in this research, but are open to sharing ideas. 

During this gathering, the notes, images and impressions will be shared. 

 

The main objective of this research is to determine whether a roadmap towards AI provides 

organizational decision makers with understanding of and trust in AI. We need to examine this 

phenomenon in a real-life context in relation to the board (or decision maker(s)) of an organization. 

Therefore, we propose case studies as the research strategy since we want to examine an in-depth 

inquiry into a topic or phenomenon. Performing case studies provides another advantage: it has the 

capacity to generate insights from intensive and in-depth research into the study of a phenomenon 

leading to rich, empirical descriptions and theory development (Saunders et al., 2016). Other research 

methods that were considered were in-context interviews, formal observations and grounded theory. 

In-context interviews and observations were not chosen because we want to examine a phenomenon 

over time. These methods would only be applicable for this research if they were embedded in the 

case studies. Grounded theory was not chosen because a theoretical framework regarding the 

implementation of a roadmap is essential to obtaining literature-based data. The grounded theory 

strategy does not incorporate a theoretical framework because its goal is to deduce a theory rather 

than assess a theory.  

 

The case study will, however, incorporate in-depth and semi-structured interviews. These interviews 

have been chosen for the explorative part of this study as outlined in Step 1, Step 2 and Step 3 of the 

four-step plan. The phenomenon is studied using single holistic case studies in which the organization 

as a whole is examined. Figure 10 (further) provides a visual illustration concerning these data-

collection methods. 

 

As previously noted, the main research question has been divided into two subquestions: 

• Does a roadmap towards AI strengthen the AI understanding of organizational decision 

makers?  

• Does a roadmap towards AI strengthen trust in AI for organizational decision makers? 

 

Both questions are answered using the same methodology: case study research. 

How the case studies take place is outlined in Sections 2.3.3 to 2.3.6. Next, we discuss how the cases 

are selected and the criteria they should meet. 
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3.3. Sample selection  
The selection of samples should represent the full set of cases (population) in a way that is meaningful 

and which can be justified (Saunders et al., 2016). The research results will be available to companies 

with technological value and companies that do not have this value (yet). In other words, the results 

of this research need to be applicable to both tech and non-tech companies. Therefore, we need to 

select samples from both groups since it is impractical to study the entire population. (Saunders et al., 

2016) 

 

The target population (subset of population) is defined as the following: 

• Tech and non-tech companies 

• Companies that are already using some sort of customized software 

• Companies that are mature as defined in Section 2.3.3.  

o The target company needs to be ready for a cultural change 

o The target company need to able to resolve issues in a top-down manner 

o The target company needs to have a transparent technological setting 

 

 

Other criteria relevant to performing this research are described below. 

The selected case company 

• embodies an IT division or works closely with an external party 

• has its own in-house IT solution 

• has a transparent and documented technological setting (ref. maturity) 

• has a decision maker who is willing to contribute to this research on a regular basis 

• has at least one in-house IT expert 

• is considering implementing AI or has made some efforts regarding AI implementation 

 

It has to be stated that a larger number of case companies would provide more accurate results. 

However, as the scope of this paper is limited, we can only select a few. The selected case companies 

should represent the entire population and have therefore been selected as follows: at least one case 

company with a technological goal and at least one case company without a technological goal. All the 

companies should meet the criteria described above in full. 

 

The cases would ideally be companies that are considering implementing AI because it is crucial for 

this research to execute the four-step plan to obtain accurate results. It is more likely that a company 

that has no interest in investing in this new technology would cancel the research at any given point 

in time. We have added this criteria to the list to (partially) eliminate that risk. 
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3.4. Technical design: elaboration of the method 
To answer the research questions, a four-step plan is executed (Section 3.2). Each part of this plan 

relates to both of the research questions. Each part of the plan is discussed, detailing how and why 

this step is important to answering the research questions. 

Initially, however, it is crucial to obtain a baseline of the degree to which a case company understands 

and trusts AI before beginning the four-step plan with the case studies. To do so, we provided 10 

companies with the digital questionnaire ‘Maturity model questions’ (Appendix 2) before proceeding 

with the case studies. Based on these results, a minimum of two cases are selected to act as case 

studies. Figure 10 presents a visual representation of all steps and activities as described in detail 

below. 

 

Figure 10: Methodology on roadmap implementation 

3.4.1. Baseline measurement 
Gigaom is a technology research and analysis company and the leading global voice on enterprise 

technologies. It focuses on humanizing technology and providing deep insight into disruptive 

companies, people and trends to help business readers and researchers better understand major 

technology disruptions and the new business opportunities they are creating (Crawford, 2017). To this 

end, Gigaom’s AI survey and conference held at 15/02/2017 focussed on what enterprises are 

currently doing contrasted with the potential of AI. In addition, both efforts focussed predominantly 

on the corporate enterprise versus new entrants to the corporate world. The intention was to focus 

on a wide range of companies that are often overlooked, yet represent most corporations in existence 

today. The Gigaom AI Survey specifically targeted enterprise companies with at least 1,000 people and 

those that are actually currently working with AI (Crawford, 2017). 

Gigaom’s questionnaire is based on the respondent's personal level of trust in and understanding of 

AI. However, this research seeks to find the levels of AI trust and understanding in a specific case 

company. Therefore, this questionnaire has to be answered by more decision makers to reflect their 
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vision of AI as a whole and analogously the vision of the entire management level. Based on these 

measures, we may be able to conclude that trust in and understanding of a particular topic are linked, 

but more importantly we examine whether a guided roadmap could contribute to improving trust and 

understanding towards AI. The detailed survey has been included in Appendix 3 (Questionnaire: trust 

in and understanding of AI). 

The form 

• The survey should be completed in a maximum of 10 minutes 

• The survey consists of a maximum of five questions regarding understanding 

• The survey consists of a maximum of five questions regarding trust 

Analysis 

The analysis of this questionnaire is scored as described in Appendix 4: Scoring mechanism for trust in 

and understanding of AI’. Some answers add a score of +1 (positive trust and understanding), some 

subtract a score of -1 (negative trust and understanding), and some have no impact on the score 

(neutral trust and understanding).  

As a base outline, all the questions are shown on the left with the corresponding question number. 

Answers that have a positive impact are included with their answer number in the second column 

(+1), while answers with a negative impact are shown in the third column (-1). Neutral answers are 

shown in the fourth column. Answers are annotated with their answer number (e.g. A1 reflects that 

this is answer #1 in the questionnaire). 

Some questions are not applied to the scoring mechanism but are intended to provide more insight 

into the explorative research. For example, it would be interesting to know what kind of job the 

respondent does (Q4) and what might be the disadvantages of a specific enterprise not implementing 

AI (Q17). However, the questions that do not add value to the scoring mechanism (but are interesting 

since this is explorative research) are omitted in Appendix 4: Scoring mechanism for trust in and 

understanding of AI’ (eight questions in total have been omitted). 

No maximum scores for trust and understanding have been defined because respondents were able 

to select multiple answers for some questions. It is not necessary to determine what a ‘positive’ value 

is since this survey is distributed at the beginning (baseline measurement) and at the end of the study. 

The ultimate goal of the questionnaire is to determine whether AI trust and understanding increased 

after the roadmap implementation. 

 

3.4.2. Step 1: The company’s AI readiness (maturity model) 
This research is aimed at AI trustworthiness by organizational decision makers in AI, hence, structured 

interviews (where the questionnaire in relation to company maturity is completed) with decision 

makers are conducted to achieve a degree of confidence and knowledge about the application of AI 

in the company itself. It is important in this step to determine whether the company is ready to 

implement AI. Furthermore, it is important to obtain some key insights into what specifically could 

convince the decision makers to invest in AI, and how they managed to create a roadmap for 

implementation and potential (financial) return on investment. This step is based on the literature 

study (see Section 2.3.3) in which relevance, resolve and readiness play important roles in successful 

AI implementation. 
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As previously mentioned, to determine AI readiness, a structured interview will be conducted with an 

important decision maker from the case company. The outline of this interview can be found in 

Appendix 2. The answers to the topics are scored based on a Likert scale. Only if all the topics, 

consisting of several questions, are scored positively (> 0) is the company selected for further research. 

Otherwise another case company is selected and the process starts again. 

The previously mentioned structured interview focusses solely on relevance (ready for cultural 

change) and resolve (resolve issues from the top down). The third metric, that is, readiness (clear 

technological setting) will not been included in this interview. To obtain a clear view of their 

technological setting, the company has to provide clear and detailed documentation of its current IT 

environment. 

We have chosen to use a structured interview for this step to achieve reliable and credible research 

data. Some topics that are defined in the questionnaire should be clear to decision makers but are 

somewhat context-sensitive. Since the rest of the study must be carried out on a mature organization, 

it is extremely important that this questionnaire is completed without bias and the maturity level is 

measured correctly (Saunders et al., 2016). For these reasons, a structured interview with the case 

organization is a better fit than a non-guided questionnaire. 

Based on Corporate Culture Pros’ checklist (a company that helps readers and companies that grow 

during disruptive change), ‘readiness for change’ can be measured based on eight influences: urgency, 

leaders as sponsors, trust, change infrastructure, communication, implementation, empowerment 

and development. Both relevance and resolve can be examined using these metrics. These metrics 

are scored as described in Appendix 2. An example is included below. This mapping towards relevance 

and resolve is done by the researcher based on Akerkar’s article and common sense of the researcher 

(see below). 

Topics in this questionnaire regarding relevance are urgency, trust, change infrastructure and 

communication.  

Topics in this questionnaire regarding resolve are leaders as sponsors, implementation, 

empowerment and development.  

Example: urgency (relevance) 

 

 

 Additional criteria: the case company has to deliver transparent documentation about the 

current IT environment (in relation to ‘readiness’). 

Relevance and resolve are directly measured with these questions, and readiness is derived as a third 

metric. All criteria need to obtain a score > 0. Answers regarding readiness and resolve are calculated 

as described above, while readiness is calculated as the sum of relevance and resolve. 

- There is little perceived risk of not 

changing the culture 

 

- Long history of success or monopoly 

in market has created complacency 

- Desire for culture change is strong 

and widespread 

 

- Consequences for not changing are 

large and widely understood 

-2   -1     0     1     2 

-2   -1     0     1     2 
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The interview will take approximately 1 to 2 hours and is conducted with a minimum of two companies 

and repeated until a minimum of two companies score positively on all aspects. 

3.4.3. Step 2: Defining the goal 
This step concerns finding a field that requires innovation. It is important to understand that IT 

innovation does not occur in the IT department but is strongly tied to a company’s strategy (as 

discussed in Section 2.3.4). Determining innovation to provide growth translates into a different 

implementation (e.g. create new products) than when the goal is to optimize the return on capital and 

a company implements AI to reduce other costs. Another goal could be to manage risks, for example, 

by combatting bad debt by customers. In Step 2, it is important to link the innovation to the 

company’s strategy. The literature regarding this step is presented in Section 2.3.4. 

To define in which area the goal of the project lies, semi-structured interviews will be conducted. 

These interviews focus on the three major goals in the London Business School’s framework (growth, 

return on capital and risk; see Figure 11). The case company should clearly define where this research 

could add value.  

This format has been chosen because semi-structured interviews do not follow a predefined formal 

list of questions. They are more open-ended allowing discussion with the interviewee rather than a 

straightforward question and answer format. However, as the name suggests, the interviews will be 

semi-structured as outlined below. 

1) Interviewer explains the goal of growth 

2) Interviewer explains the goal of return on capital 

3) Interviewer explains the goal of managing risk 

4) Interviewee selects one of the three topics as the ‘most interesting topic’ 

5) Interviewer explains sub-criteria; for example, if ‘growth’ has been selected as ‘most 

interesting’: 

a. Interviewer explains ‘create the new’ 

b. Interviewer explains ‘Reach a wider universe of clients’ and so on. 

 

6) Interviewee selects a maximum of three sub-topics as the most interesting fields for 

innovation 
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Figure 11: Topics and fields for innovation 

The goal of this approach is to determine a maximum of one most interesting topic (left side of Figure 

11) and minimum of one and a maximum of three topics regarding fields for innovation (on the right 

side of Figure 11). To complete this step successfully, it is important that the interviewer can answer 

the ‘where’ question, that is, ‘where does the company have an opportunity to innovate?’ Any 

interviewer bias regarding the technological aspects of AI implementation must be eliminated. 

Therefore, it is important not to discuss ‘how to technically implement’ during the interview. 

Based on these fields, the interviewer chooses, in close cooperation with the interviewee, one of the 

fields selected for innovation to continue with the next step (developing an artefact). The field chosen 

for innovation must have a clear relationship with the company’s strategy.  

This interview takes approximately one hour and is conducted with all the case companies selected in 

the first step. 

3.4.4. Step 3: Developing an artefact 
When an innovative goal has been set, one must then determine how to innovate. To create a 

successful artefact (a model or blueprint), design science is implemented based on six activities: 

problem identification and motivation, definition of the objectives for a solution, design and 

development, demonstration, evaluation and communication. This design science model has been 

proven to purposefully seek and provide solutions by using a mental model for the characteristics of 

research outputs. This mental model is a small-scale model of reality that can be constructed from 

perception, imagination or the comprehension of discourse. (Peffers et al., 2007) 

All the selected cases will follow the six basic activities to create the model. From these activities, we 

want to identify possible innovation needs and possible (AI-related) solutions (Activities 1 and 2) in a 

qualitative (descriptive) way. Subsequently, an artefact will be created or a simulation will be 

proposed as a solution, as described in Activity 3. This solution will be presented to the decision maker 

(Activity 4). Further, the (simulated) result will be evaluated based on mocked data to identify 
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potential flaws in the design. The final activity (Activity 6) includes the communication towards the 

stakeholder as a whole. The literature concerning this step is discussed in Section 2.3.5. 

The development of this artefact will be conducted by the researcher in close cooperation with a 

technological centre (Smart ICT, PXL-Research, Hasselt, Belgium) and the case companies. The details 

of the six activities are presented below: 

• Activity 1: Problem definition: Clearly define the problem (max. one A4 page) and 

demonstrate its importance. Information about this topic is already collection in Step 2. 

a. Type: document of 1-2 A4 pages 

b. Writer: researcher 

c. Data source: semi-structured interview (Step 2 in roadmap) 

• Activity 2: Define objectives: Interview with case company to determine requirements. 

Information about this topic is already collection in Step 2. 

a. Type: in-depth interview 

b. Time: max. one hour 

c. Contents: define a minimum of five and maximum of 10 requirements that the 

blueprint should implement 

d. Interviewee: CEO, CTO or decision maker 

• Activity 3: Design & development: Blueprint (model) will be defined by the researcher in 

cooperation with PXL-Research 

a. Type: document, blueprint 

b. Writer: researcher 

c. Data source: Smart ICT, University College PXL  

• Activity 4: Demonstration: The model will be presented to the case company’s CTO, CEO or 

another decision maker  

a. Type: presentation 

b. Time: maximum of two hours 

c. Contents: blueprint/document as defined by University College PXL 

d. Presenter: researcher 

e. Audience: CTO/CEO/decision maker 

• Activity 5: Evaluation: The case company evaluates whether this model provides a solution to 

the problem at hand (yes/no). If the answer is ‘no’, we return to item 2 (defining objectives) 

or item 3 (design & development) until the evaluation is positive. This Activity takes place 

immediately after Activity 4. 

• Activity 6: Communication: The model is presented to the technical team as a whole. 

a. Type: presentation 

b. Time: maximum of two hours 

c. Contents: positive evaluated requirements and how the blueprint implements the 

requirements 

d. Audience: minimum of one technical member of the case company’s IT team 

e. Presenter: researcher (if applicable; in cooperation with University College PXL) 
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3.4.5. Step 4: Implementing the business case in relation to AI 
The fourth step is to translate the artefact provided by the previous step into a technological AI 

model. This step builds further on the model provided in the previous step since this step’s outcome 

must be a technological solution. However, this step will not assess the best technological libraries or 

AI subdomains for the problem at hand. It will however clarify that any of the solutions provided will 

not completely remove humans from the process. This step will provide a document containing 

training data, the ML algorithm (e.g. face recognition) and how to keep humans in the loop to 

continuously optimize the training data. Literature related to this step is discussed in Section 2.3.6. 

Another additional assessment in this step is to determine whether the decision maker is willing to 

accept a more accurate algorithm, even if it is less transparent. This assessment can only occur when 

the selected case company has gained extensive knowledge about AI. This trade-off is addressed in 

Section 2.3.6.1. 

Development of technological implementation in the form of proof of concept  

The technological development of a solution is not the key element of this research, but it is necessary 

to measure trust and understanding towards AI. To make this research feasible, University College PXL 

will assist in the technological implementation. This facility has approved this request as part of 

ongoing research regarding explainable AI.  

• Time: undefined (goal = max. two business days per case) 

• Data source: University College PXL 

• Contents: overall technological aspects to be considered and human cooperation in AI 

solutions 

a. A minimum of one technological solution with an AI implementation 

b. Blueprint or proof of concept (PoC: evidence, typically deriving from an experiment 

or pilot project, which demonstrates that a design concept, business proposal, etc. is 

feasible.) 

If University College PXL fails to deliver the aforementioned items, the researcher will develop PoC in 

the form of a documented paper or provide the technological aspects in the form of a previously 

developed video or whitepaper by any other company. 

Presentation of the proof of concept 

As a final step in the process, the delivered PoC will be presented to the decision makers. This 

presentation will include the following: 

• Live demonstration, video or documentation 

• Requirement analysis for the developed solution 

• Pros and cons of the developed solution 

• How employees play a role in achieving better results in relation to the suggested solution 

The presentation itself will take a maximum of two hours. Questions can be asked during the 

presentation. 

• Time: maximum of two hours 

• Audience: CEO/CTO/decision maker 

• Location: on-site or online (preferably on-site) 

• Presenter: researcher (+ PXL technological researcher) 
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3.4.6. Final measurement 
The same questionnaire described in the ‘baseline measurement’ section (3.4.1) will be provided to 

one case company’s decision maker during a semi-structured interview which has the same format as 

described in Section 3.4.1. With these answers, we want to examine whether this roadmap has 

increased the decision makers’ understanding of and trust in AI. Other respondents could be subject 

can complete this survey as a self-completed questionnaire.  

It should be noted that not all companies will benefit from this research approach since this research 

focusses only on a few cases. Since research on this specific topic could not be found (in mentioned 

sources, see 2.1) as previously published to this date, this study has to be judged as a first step towards 

decision makers gaining understanding of and trust in AI. The proposed framework is unlikely to be 

applicable to all fields and should therefore be considered as a guide rather than a manual. 

3.5. Data analysis 
Data will be collected throughout the implementation of the roadmap. Semi-structured interviews in 

regard to company maturity (Step 1, 2.3.3) will hold information about relevance, resolve and 

readiness to define if the case company is mature, so the execution of the roadmap can, or cannot, 

continue. When defining the goal (Step 2, 2.3.4), information about the company’s strategy and linked 

to the desired implementation will gathered. To conclude the research, a semi-structured interview 

will be held with 1 company decision maker to explore where, and why, the measurements show 

changes in relation to the baseline measurement (3.4.6). An In-depth interview is held to obtain the 

artefact’s objectives (Step 3, 3.4.5 as for Activity 2). Self-completed surveys are provided to obtain 

measurements towards the baseline (3.4.1) and final (3.4.6) measurement of trust in and understand 

of AI, Figure 10 (above) illustrates data collection methods throughout the process.  

3.5.1. Semi-structured and in-depth interviews 
All interviews will be recorded and transcribed as soon as possible. Once the transcription is complete, 

the recording will be deleted within a maximum of 30 days. The transcription will be sent to the 

interviewee for any remarks for a period of 14 days after receiving the document. If no answer is 

received, the researcher automatically assumes the document is valid for further research. 

Next, the interviews will be coded. The transcriptions will be organized based on the order of the 

questions and answers regarding a specific topic. It is likely that some answers to a previous question 

will be received once the interviews have progressed. Note that this research does not aim to 

construct a new theory (via the grounded theory method) but rather examines an in-depth inquiry 

into a topic or phenomenon via case studies (Saunders et al., 2016). 

Following this, the transcribed document is analyzed and open-coded based on the specific topics. 

This open-coding method is described as the analytic process by which concepts (codes) are attached 

to the observed data and phenomenon during qualitative data analysis. 

The codes are defined as follows: 

1. What? - Identifies the underlying issue and the phenomenon 

2. Who? - Identifies the actors involved and the roles they play 

3. How? - Identifies the aspects of the phenomenon 

4. When? How long? Where? – Identifies time, course and location 

5. How much? How long? - Identifies the intensity 
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6. Why? - Identifies the reasons attached to the phenomenon 

7. What for? - Identifies the intention or purpose 

8. By which? – Identifies strategies and tactics to achieve the goal 

 

Not all codes will be applicable for all interviews. This list may be extended during the research. If 

necessary,  a re-assessment of coding mechanisms are done after 24 hours of initial assessment. 

This method was chosen because of the advantage it offers in structuring data based on to-be-defined 

topics. The disadvantage of this method is that it could potentially take a long time to perform. 

Another considered possibility was ‘axial coding’ to determine the relationships between categories. 

However, since we want to maintain an explorative attitude, this method was not selected. 

The least time-consuming method ‘selective coding’, which integrates categories to produce theory, 

was not chosen because a theory has already been developed in Chapter 2. Furthermore, it would not 

contribute any added value towards the explorative attitude of this research. 

This analysis method is applicable to the following steps: 

• Step 1: The company’s AI readiness (maturity model) 

• Step 2: Defining the goal 

• Final measurement 

3.5.2. Questionnaire 
After the interviewees have completed the final Gigaom questionnaire (final measurement), the 

results are compared. Each part of the questionnaire relates to the understanding of or trust in AI. As 

stated, the answers from the first questionnaire will be compared to the answers in the final 

questionnaire and the results are analyzed. 

If there are any variations in the answers (only applicable for final measurement), the semi-structured 

interview that follows need to focus on those. The goal of this research is to measure whether trust in 

and understanding of AI are influenced when a roadmap towards AI is provided to (non-)technical 

leaders. Variations in answers will be documented and the reasons behind these changes revealed 

during the final semi-structured interview (final measurement). 

This analysis method is applicable to the following: 

• The baseline measurement 

• The final measurement 
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3.6. Reflection on validity, reliability and ethical aspects 
As with all case studies, these holistic case studies are not generalizable from a (post)positivist 

perspective (theories, hypotheses, background knowledge and values of the researcher can influence 

what is observed). However, the results are generalizable as a means to deepening the understanding 

of the concepts related to the organizational impact of introducing AI (Yin, 2014). 

3.6.1. Validity 
Multiple research methods are applied during the case studies. The most important measurement 

criterion are the survey and semi-structured interview that provide a base measurement (survey) of 

AI trust and understanding in combination with the final semi-structured interview with the same goal. 

Validity concerns whether the interviews and surveys actually measured what they were required to 

measure. 

The following types of validity are discussed below (Saunders et al., 2016): 

• Construct validity – the extent to which the research actually measured what the researcher 
intended to assess. 

• Internal validity – the extent to which the research displays a causal relationship between two 
variables. 

• External validity – the extent to which the study results can be generalized. External validity 
is concerned with questions such as ‘are the research findings generalizable?’ and ‘Would a 
researcher find the same in other relevant settings or groups?’ 

Construct validity 

We use surveys that has been created by another (research-)research company to make sure this 

criterion is met. We searched for surveys in the same context as what is required for this research. 

Internal validity 

Internal validity (causal relations) are drawn between the research itself (the documented data) and 

the conclusions. The following steps are taken to improve internal validity: 

• Accurate assessment of cases 

• Nonbiased selection of cases/controls with exclusion criteria applied equally to both 

• Accurate measurement of exposure applied equally to each group 

External validity 

External validity is concerned with the question of whether a study’s findings can be generalized to 

other relevant settings or groups (Saunders et al., 2016). To ensure external validity, the following 

measures have been taken: 

• Selection of a non-tech and a tech company 

• Sending the initial survey to 10 companies 
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3.6.2. Reliability 
Reliability (if research is conducted in exactly the same way, the results should be the same) has been 

improved by implementing the following methods: 

• Re-assessment of coding mechanisms after 24 hours of initial assessment (when applicable) 

• Questionnaire completed with researcher’s guidance: the interviewee cannot provide random 

answers 

• Respondent’s interpretation of a question: the researcher can provide more details if 

necessary at any time 

The final conclusion of a specific case (if understanding of and trust in AI is increased) will be matched 

to coded documents. This step ensures that any mistakes are eliminated. Any ambiguities regarding 

the final results can be discussed during the final semi-structured interview in which the researcher 

attempts to ascertain which parts of the roadmap delivered trust and/or understanding towards AI. 

3.6.3. Ethical aspects 
These rules have been established by the researcher for the interviews that take place during this 

research: 

• Ensure the interviewee is happy with the location in which the interview is held 

• Ensure the interviewee has enough time to participate in the interview 

• Send an email one week before any interview is conducted with details regarding the 

recording and the interview, if possible 

• Notify the interviewee that the recording can be stopped at any time if the interviewee does 

not want a specific topic to be recorded 

• Provide details on how long the recording will be available 

• Request permission before starting the recording 

• The interviewer should always request facts  

• The interviewer must deliver a summary of the interviewee’s answers as soon as possible 

• The interviewer and interviewee can discuss any personal matters before or after the 

interview  
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4. Results 
The research results are provided based on the outline described in the previous chapter. First, we 

provide information on how the companies were selected (initial questionnaire) and how the 

response rate was optimized. The case companies were selected based on the results of the initial 

questionnaire. 

4.1. Selection of case companies 
The questionnaire 'Trust and Understanding in AI’ (Appendix 3) was provided to the 10 companies 

listed below. The response rate of 20% is quite low, so a reminder was sent after one week. Two 

companies responded when reminded, as listed in Table 1. 

Company name Company type Date sent Answered 

Jaga Group Non-tech 15/03/2021 Yes 

Alpine Digital Tech 15/03/2021 Yes 

Trendminder Tech 15/03/2021 No 

Lambrechts-Nicolaers Non-tech 15/03/2021 No 

Siemens MBST Tech 15/03/2021 Yes, after reminder 

Baloise insurance Non-tech 16/03/2021 No 

Prato Non-tech 16/03/2021 No 

A.C.A-IT Tech 18/03/2021 No 

Brussels Philharmonic Non-tech 18/03/2021 Yes, after reminder 

Cegeka Tech 18/03/2021 No 
Table 1: Response rate of case companies 

Based on the results of the questionnaire, only the Brussels Philharmonic Orchestra did not qualify for 

this research; they stated that they had no interest in implementing AI. Other companies in Table 1 

(above this paragraph) qualified because they have some interest in AI but do not yet have any kind 

of specific implementation in their current software (Siemens MBST support an AI engine for a specific 

firmware in their software platform but are independent of that implementation). The chosen 

companies were ‘Alpine Digital’ (tech company) and ‘Jaga Group’ (non-tech company) since they both 

stated they have a real interest in AI and have no AI implementation upon this day. 

4.2. Case 1: Alpine Digital (tech company) 
Alpine Digital is a software company located in Hasselt, Belgium. It focusses on delivering high-end 

custom software to improve and automate existing company processes. The company had a turnover 

of €180,000 (as provided by the Belgian ‘balanscentrale’) in 2019 and €640,000 in 2020 (as provided 

by Alpine Digital dd. 01/03/2020). 

Case selection 

This case was chosen for a number of reasons. The first, and perhaps the most important reason, is 

that it is a tech company that provides custom software and uses its own self-created custom 

(management) software, ‘resumo.io’, which does not include AI. The second reason is that this 

company embodies technical non-AI expertise and is therefore not biased in any way in regard to this 

research. The selection criteria, as described in Section 3.3, were fully met and are further described 

in Appendix 5.1. The details of this case, in full, are available in Appendix 5. The following paragraphs 

provide a brief description of this case. 

  



33 
 
 

Baseline measurement 

The baseline measurements (Appendix 5, 5.2) of this case, that is, understanding of AI was measured 

at ‘1’, while trust in AI was measured at ‘5’.  

Step 1: The company’s AI readiness (maturity model) 

Alpine Digital was shown to be a mature company (Appendix 5, 5.3) and obtained a total score of 5 

for relevance, which means that Alpine Digital understands that AI is less about technology than it is 

about people, mindsets and ways of working  (Akerkar, 2018, p. 1 part 3: managing risk). A total score 

of 9 was calculated for resolve (Appendix 5, 5.3), implying that there is an enterprise-wide deployment 

of any game-changing catalysts to support the implementation of an AI system. These results were 

measured during a structured interview. 

From the maturity model score, we could conclude that Alpine Digital is a mature company (since 5 

and 9 are both greater than 0, and the sum of these are also greater than 0) in regard to AI readiness 

and is therefore ready to implement an AI solution. The organization has a clear and precise line of 

sight relating to the infrastructure, data ecosystem and data-driven culture. (Akerkar, 2018, p. 1 part 

3: managing risk) 

Step 2: Defining the goal 

Alpine Digital decided that their focus should be on ‘growth’ or ‘return on capital’. The explanation 

that Alpine Digital delivered states, ‘Since we are a technical consulting company, we need more 

people to deliver more revenue. Therefore, we must focus on growth in people without cutting any 

costs’ (CEO of Alpine Digital). Consequently, growth was selected as the company’s most important 

topic (Appendix 5, 5.4). 

Alpine Digital was asked to provide their input on growth and select a maximum of three sub-criteria. 

Alpine Digital defined the most important sub-criteria as reach a wider universe of clients, get more 

from existing customers and increase sales productivity. (Appendix 5, 5.4). 

 

Figure 12: Alpine Digital path to 'defining the goal' 
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Step 3: Developing an artefact 

The artefact was created to support the field in which Alpine Digital has proven itself: insourcing 

services. This business unit matches expertise with client needs. For example, if a company needs a 

customized application, Alpine Digital supplies a specialist to analyse the customer’s needs and 

implement a solution for the specific problem. Specifically, Alpine Digital will provide expertise (a 

programmer) to programme an application after analysis is completed by another (internal or 

external) expert. Prior to this research, it was easy to add new potential clients and new potential 

employees to the system, but there was no straightforward way to match them. A manual process of 

scanning the employee’s expertise and the client’s needs was necessary. This factor limits growth: 

Alpine Digital does not supply an internal employee to scan this information on a regular basis 

because they think the return on investment is too low. Hence, an automated tool could add value 

in this particular case. A detailed description of the artefact can be found in Appendix 5, Section 5.5.  

Figure 13 (below) demonstrates the artefact where vacancies and resumes are matched automatically 

via a command-line-interface. 

 

Figure 13: Alpine Digital artefact 

Step 4: Implementing the business case in relation to AI 

PXL University College was asked to implement the PoC as a fully functioning software package into 

their software package ‘resumo’ using the previously developed code (command-line-interface). To 

implement this feature, it would take approximately one week of research and development and a 

minimum of one month to deliver accurate results. The latter was omitted due to the limited scope of 

this paper while the former (research and development) was implemented by technical experts at 

University College PXL in close collaboration with Alpine Digital (Appendix 5, Section 5.5). 

As a baseline, the PoC described in Appendix 5, Section 5.5 was implemented using Python as a 

programming language and TensorFlow as a framework. PXL provided a diagram to illustrate how the 

technological aspects were handled. The diagram can be found in Appendix 5, Section 5.6. 

The advantages and disadvantages of this solution were presented and are described in Table 2. This 

table has also been updated with the comments made by the CEO during the presentation. 

Advantage Disadvantage 

Suggested employees at project-level: CEO 
needs to spend less time searching for 
employees with required skills 

No capability to exclude employees who are 
occupied 

Alpine Digital has the possibility of quickly 
reacting to changing market needs in terms of 
required skills for employees 

No capability to prioritize vacancies 
(full matching could take time when more 
employees or vacancies are added) 
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Collaboration with PXL to maintain the AI 
feature 

The output is not updating in real-time since the 
model is executed nightly 

 ‘Yet another environment to maintain’ 
Table 2: Advantages and disadvantages of the AI solution for Alpine Digital 

To conclude the presentation, the researcher presented information about how humans need to stay 
in the loop. The model has been trained for keywords such as ‘Angular’ and ‘Java’ and other 
derivations such ‘Java Hibernate’ and ‘Java Spring’ but not for any other keywords such as ‘.Net’ or 
‘.Net Core’. Consequently, humans are required to stay in the loop to correct any output generated 
by the model and extend the model for these new keywords. 
 

Final measurement of AI trust and understanding  

Three employees, including the CEO of Alpine Digital, completed the survey designed by Gigaom for a 

second time following the implementation of the roadmap to measure whether trust in and 

understanding of AI increased during this research. The CEO completed the survey via a semi-

structured interview while other participants completed it online. The CEO was invited to the 

interview when results from other self-completed surveys were final. All the results are anonymized 

and presented in Appendix 5, Section 5.7. The total score in regard to understanding was 4 (+3), while 

the total score in regard to trust was 9 (+4). Alpine Digital did not understand the question regarding 

explainable AI to examine the trade-off between interpretability and performance (during the semi-

structured interview). This roadmap did not provide enough knowledge about the technical aspects 

of AI to produce any answers concerning this trade-off. 

Conclusion 

We showed that both understanding of and trust in AI increased almost equally for Alpine Digital. 

Since we introduced AI into Alpine Digital’s application, it is quite natural that the measure for 

‘understanding’ improved. Hence, it is important to examine the measure ‘trust’ and highlight why 

trust has improved: 

• First, the decision makers have more trust in AI since they understand that humans need to 

be kept in the loop. This conclusion can be drawn from the increase in Q12 (question 

regarding job replacement by machines). This is the most important conclusion we can draw 

at this time. 

• Second, Alpine Digital’s increase in trust in AI also relates to the success of their application. 

They answered that they have more trust in AI given that less negative answers in Q18 

(question regarding machines being as smart as humans) have been selected. In general, 

understanding how AI works increased Alpine Digital’s trust. 

With reference to the criterion of ‘understanding’, Alpine Digital answered that they understand the 

basic concepts of AI (Q3) and are tracking development just like its competition rather than being 

‘behind the curve’ (Q10). 

During the final semi-structured interview with the CEO of Alpine digital, there was a focus on 

deviations between the baseline measurement and the final measurement. 

• Understanding: Q3 (+1): Alpine Digital states that they have learned more about AI during 

this roadmap, especially while developing the artefact (Step 3) and implementing it in 

Resumo (Step 4). 
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• Understanding: Q10 (+2): Alpine Digital states that they have tracking AI development with 

everyone else and are ahead of the curve since they have a PoC available after this research 

• Trust: Q12 (+2): Alpine Digital states that some parts of the job could get replaced during 

their career (matching vacancies & profiles) and this is a positive step in Alpine Digital’s 

pursue of growth. 

• Trust: Q18 (+2): Alpine Digital states that AI getting smarter will be a great benefit to the 

human race on various domains, not only for businesses. 

4.3. Case 2: Jaga Group (non-tech company) 
Jaga Group (Jaga) is an international company that produces ecological heating and cooling devices. 

Mr Kriekels (CEO and owner of Jaga) stated that Jaga is driven by innovation and creativity. Given the 

competitive market conditions and competitors such as Vasco, Duco and Radson, Jaga is somewhat 

forced to invest in the creation of new technology. Jaga is not just a company that specializes in 

ecological devices; they want to be the best. Specifically, Jaga’s dream is to create the cleanest 

radiators on the planet. The company’s latest investment (H2O-generation radiators) proves that Jaga 

is taking steps towards that dream since the radiators consume less energy than regular heating 

systems. Today, Jaga is investing in ‘Jaga Blue Generation’, in which all fossil fuels in the production 

cycle and products are eliminated. As a result of this vision, Jaga have changed the branding of this 

product line to ‘Jaga Climate Designers’. Mr Kriekels stated that ‘Jaga is now able to change the climate 

inside without influencing the climate outside; we create something that functions as a purifier’. Jaga’s 

five values are (1) respect for nature, (2) feeding people with energy through design, (3) visionary 

technology, (4) creating positive emotions and (5) leaving a better world than today’s for the next 

generation, that is, reduce ecological footprints.  

Case selection 

This case was chosen for several reasons. The first, and perhaps the most important reason, is that it 

is a non-tech company that has its own non-tech values, as described above. Since Jaga’s third value 

is ‘visionary technology’, they invest in revolutionary technology when ‘creating the new’. Today, a 

small team of embedded software engineers is designing new code to make radiators even more 

efficient than they currently are. Jaga is constantly monitoring changing market conditions and rapidly 

implementing solutions to add them into their product range. The selection criteria showed that Jaga 

was a perfect candidate for this research (Appendix 7, 7.1).  

The full details of this case are available in Appendix 7. The next paragraphs summarize the research 

steps and results for this case. 

Baseline measurement 

To measure the current state of trust in and understanding of AI, a baseline measurement was carried 

out. A survey concerning AI trust and understanding provided by Gigaom was provided to three 

employees (decision makers, including a technical board member). All the results are anonymized. 

The survey results were measured as described in Section 3.4.1 and the details are available in 

Appendix 7, Section 7.2. The total score in regard to understanding was -1, while the total score in 

regard to trust was 9. 

These measurements clearly show that Jaga does not understand AI but still has a degree of trust in 

AI. Further discussions with the technical board member disclosed that (the CEO of) Jaga is 

continuously following-up on new technologies (from a non-technical perspective) and uses  their 
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implementation as a marketing strategy and builds up some degree of faith (trust, without fully 

understanding the phenomenon) in new technologies while reading about these.  This behaviour 

could explain the result described above. 

 

Step 1: The company’s AI readiness (maturity model) 

To identify the company’s maturity, the structured interview (where the questionnaire on company 

maturity is completed) with the company’s technological board member (Mr Bos) as an important 

decision maker was conducted on 07th November, 2021. Appendix 7, Section 7.3 presents an overview 

of the results per criterion, per question.  

Jaga obtained a total score of 5 for relevance, indicating that Jaga understands that AI is less about 

technology than it is about people, mindsets and ways of working (Akerkar, 2018, p. 1 part 3: managing 

risk). A total score of 3 was calculated for resolve, implying that there is an enterprise-wide 

deployment of any game-changing catalysts to support the implementation of an AI system. 

We can conclude that Jaga is a mature company (since 5 and 3 are both greater than 0, and the sum 

of these are also greater than 0) in regard to AI readiness and is therefore ready to implement an AI 

solution. The organization has a clear and precise line of sight relating to the infrastructure, data 

ecosystem and data-driven culture. (Akerkar, 2018, p. 1 part 3: managing risk) 

Step 2: Defining the goal 

A semi-structured interview was conducted with the technical board member of Jaga to define the 

goal for an AI project. This interview was conducted according to the schematics defined in Section 

2.3.4. A detailed overview can be found in Appendix 7, Section 7.4. 

Jaga was asked whether value is added to the company by investing in managing risks (cyberattacks) 

or investing in better customer care. Jaga answered that they have an ongoing project in regard to 

customer care: a (mobile) application to turn the system on or off with a function to request assistance 

when something breaks. The system itself could send (in the near future) an automated message to 

Jaga (via the mobile app) when it receives an error code. Protecting this data-flow is indeed important 

but not the main approach to adding value. In short, Jaga responded that ‘enhancing customer care 

at lower costs’ would add the most value to their current line of products.   
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Figure 14: Jaga's path to 'defining the goal' 

 

Step 3: Developing an artefact 

An interview with Mr Bos was conducted on 20th November, 2021 in regard to developing the artefact. 

This interview was divided into two parts in which 1) the problem definition was clearly set, and 2) the 

objectives for the design were established. 

Jaga currently has no control over the maintenance schemas for delivered products. Aftersales 

support receives a notification by mail or telephone from a specific customer to state that something 

is malfunctioning with their product. A technician is sent to that customer without knowing what 

might be malfunctioning. Customers may be abroad or in remote areas. Dispatching a technician to 

those areas is a costly operation, especially when the technician does not know exactly what triggered 

the malfunction. Fortunately, Jaga is building a solution to receive a real-time message when a 

customer’s device is malfunctioning. This software is currently in beta stage (development stage). 

Error codes are provided with explanations of what exactly is happening. In addition to these 

notifications, Jaga needs some sort of indication for technicians concerning what the problem for a 

specific error code could be. Error codes are provided in numeric formats and linked to a specific 

‘message’. For example, error 1009 indicates that the output temperature is too low. However, why 

the output temperature is too low is not known. Perhaps the boiler is broken in some way or 

something completely different is happening. 

The technician needs to know exactly what is malfunctioning. Providing the information that the 

‘temperature is too low’ provides some information but not enough. Therefore, it is important that 

the technician receives some suggestions for what the root cause of the problem might be. 

Based on the blueprint objectives (Appendix 7, Section 7.5), the researcher created a wireframe (a 

design commonly used to layout content and functionality on a page). The wireframe includes fictional 

serial numbers and fictional names. The suggestions are based on maintenance steps for specific error 

codes. These were added based on a discussion with Mr Bos on 4th December, 2021 in which the first 

version of the wireframe was demonstrated for the technical board member. 
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Figure 15: Wireframe AI-based maintenance 

His feedback was processed immediately and is reflected in the wireframe in Figure 15. 

 

Step 4: Implementing the business case in relation to AI 

PXL University College was asked to provide an AI implementation based on the artefact designed in 

the previous section. Due to the persistent COVID-19 crisis, PXL abandoned the request but referred 

Mr Dupont to assist as a technical expert (adviser) to create the implementation. 

The discussion with PXL (Mr. Dupont) provided a new wireframe (designed by the researcher), in 

which both analyses (Figure 15 above and Figure A 14 in appendix showing the in-development 

application) have been combined into the current in-development application shown below. 
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Figure 16: AI implemented wireframe of the in-development application 

This wireframe shows additional information in relation to the suggestions. This particular wireframe 

links to an example in which the water sensor is broken. Therefore, the suggestions are linked to that 

particular sensor (suggestions title on the middle-right of the wireframe). 

The technological model is similar to the previous (Alpine Digital) case. PXL provided this diagram to 

illustrate how the technological aspects are handled. This diagram also includes the mobile 

application’s (Appendix 7, Section 7.6) interaction with the AI dynamics. 

Jaga was very excited with this artefact and stated that this solution contributes added value to the 

Support Department. Further, Jaga also stated that they understand that it is important to keep 

humans in the loop. This statement was reinforced by the feedback that ‘suggestions could be 

duplicated’ if humans are left out of the process since machines do not understand the full context of 

specific suggestions they produce. For example, ‘replace sensor’ and ‘substitute water sensor’ mean 

the exact same thing (for code 512 on water sensors) but cannot be removed automatically since they 

are context-bound. Additional implementations for managing suggestions were proposed by Jaga and 

clearly map to the ‘humans-in-the-loop’ stage for training and maintaining the AI model.  

 

Final measurement of trust in and understanding of AI 

Three employees, including a technical board member (Mr Bos), of Jaga completed the Gigaom survey 

for a second time after the roadmap’s implementation to measure whether trust in and understanding 

of AI increased using during this research. The Technical board member (dhr. Bos) completed the 

survey during the final semi-structured interview while other participants completed the survey online 

All the results are anonymized and presented in Appendix 7, 7.7. 

The total score in regard to understanding was 6 (+7), while the total score in regard to trust was 12 

(+3). Jaga did not understand the additional question regarding explainable AI that was raised during 

the next (final) interview to examine the trade-off between interpretability and performance (during 
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the semi-structured interview). This roadmap did not provide enough knowledge about the technical 

aspects of AI to provide any answers from the cases in regard to this trade-off. 

Conclusion 

We showed that both understanding of and trust in AI increased. In this particular case, understanding 

increased drastically (+7) and trust increased slightly. Since we introduced a blueprint of an application 

in which AI is implemented, it is quite natural that the ‘understanding’ score improved. Additionally, 

Jaga decided during this research to actually implement the blueprint (Q7), whereas previously they 

had not committed to doing so. This decision increased the scores dramatically.  

It is also important to more closely examine ‘trust’. Since Jaga now has a better understanding of AI, 

the answers to ‘AI could make decisions for you’ (Q16) scored significantly better. This change is due 

to the fact that Jaga now understands that humans need to be kept in the loop and can thus influence 

AI results. 

The semi-structured interview focussed on item in the questionnaire that scored differently in 

comparison with the baseline measurement. 

• Understanding: Q2 (+1), Jaga states that AI can be implemented for various domains but 

understands that they are optimistic in relation to (their) business advantages 

• Understanding: Q3 (+1), Jaga states that they have a better understanding of AI capabilities 

and especially that this technology is based on human input (suggestions) 

• Understanding: Q7 (+6), Jaga states that this blueprint will provide a basis for future 

development 

• Understanding: Q10 (-1), Jaga states that they are tracking roughly with anyone else at this 

moment but have a feeling they must start investing in knowledge about the topic in-house 

• Trust: Q11 (+2): Jaga states that jobs will not disappear, but there will be a shift to other 

profiles (like that trains AI-models) instead of factory workers.  

• Trust: Q15 (+1): Jaga states that AI will change almost everyone’s business and it will probably 

be a bigger deal than most people think. 

• Trust: Q16 (+3): Jaga states that automated AI decisions is a good practise but shouldn’t be 

the law.  

• Trust: Q20 (-1): Jaga doesn’t know how AI-development will proceed and therefore think that 

AI could lead to computers receiving consciousness in the future. 

• Trust: Q21 (-2): Jaga doesn’t know how AI-development will proceed and therefore think that 

AI could replace the human brain. 
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5. Discussion, conclusions and recommendations 
As a general conclusion, we can state that this roadmap does have a positive effect on trust in and 

understanding of AI since in both cases, these two parameters have increased. With regard to the 

research questions formulated in Section 2, we draw some general conclusions in Section 5.2 in an 

attempt to formulate answers to the two sub-questions and the main research question after 

reflections on the research are presented in 5.1. 

5.1. Discussion – reflection 
This research was conducted in two phases: Phase 1 designed the roadmap and Phase 2 executed the 

roadmap towards two companies (technical and non-technical). Setting up Phase 1 was educational, 

but difficult. As no roadmap towards trust in and understanding of AI has been defined in previous 

research (no specific roadmap towards trust in and understanding of AI was found during the 

literature study), the researcher achieved this goal by combining various research papers and 

information available online. Looking back at this phase (1) and the result, I am pleased to observe 

that this roadmap did actually improve trust in and understanding of AI and therefore did add value 

to achieving the researchs’ goal.  

Before the execution of the roadmap, a baseline measurement was set. This step was initially part of 

the roadmap, but the suggestion to place it aside from the roadmap helped to clarify that the results 

we were obtaining were not only tied to AI trust and understanding, but would also allow revealing a 

thing or two about the roadmap itself (Steps). Research on evaluating and extending the roadmap 

would have been extremely interesting, but it was not a goal when starting the second phase 

(implementing the roadmap). Nevertheless, future research on this roadmap should be conducted to 

examine whether this roadmap could be improved. Perhaps it would be sufficient to only create a 

blueprint without technological implementations.  

The second phase focussed on implementing the roadmap itself. During this phase, many interviews 

and collaborations occurred. While COVID-19 limited meetings to online events (and potentially less 

interest and/or attention) from the interviewee, I can conclude that all the interviews resulted in 

honest answers. The choice to include a self-completed survey to measure AI trust and understanding 

twice (baseline + final measurement) resulted in a rapid response rate with some surprising results. 

During the structured interviews, the interviewer followed the plan as designed and no interviewee 

deviated from that plan. I had to clarify some questions for Jaga because they are a non-technological 

firm, but after clarification they were able to provide answers to all the interview questions. For 

example, while ‘defining the goal’, Jaga struggled a little with the domains. I sensed that Jaga already 

knew what they wanted and had to stop myself from searching for the path in the provided schematics 

as this could have influenced the results. 

The research results in regard to the implementation of the roadmap while measuring understanding 

of and trust in AI are usable and reliable, taking into account that this research has only been 

conducted on two companies. Future research could assess the correlation between trust and 

understanding since both of them increased during the implementation of Phase 2. 
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5.2. Conclusions  
Using the relevant literature, a roadmap was created to assist in the implementation of AI. This 

roadmap has been provided by the researcher and is based on a four-step plan. The first step in this 

plan was to define the company’s maturity regarding the implementation of new technology. The 

second step defines the goal based on the question ‘what are possible areas of improvement?’ The 

third step relates to how and involves the creation of an artefact based on the problem area defined 

in the previous step. The result of this step is a blueprint or model that provides a technological 

solution for the identified issues. The fourth and final step is to introduce AI as a technological solution 

(if applicable), relating to ‘how with AI’. It is important to note that AI provides technological solutions 

for specific cases, not for all cases. The final conclusions are described below. 

5.2.1. Sub-question 1: Does a roadmap towards AI strengthen 

the AI understanding of organizational decision makers? 
To answer Sub-question 1, we can conclude that a roadmap and the implementation of the roadmap 

is a beneficial place to begin strengthening AI understanding. Examining the results of the final 

measurement in both cases (Appendix 5, Section 5.7 and Appendix 7, 7.7) with regard to the effect of 

the roadmap on the understanding of tech- and non-tech companies, the overviews in tables below 

show the variations in the answers during the baseline and final measurements. 

 

Case 1: Alpine Digital 

 

Questions related to understanding 

 Baseline Final Delta 

1. Overall, with regards to technology, AI, and the future, are you: 3 3  

2. When you read about high profile individuals giving warnings 
about AI, what best describes your response: 

0 0  

3. Do you feel like you understand the basic concepts of ML, such 
as reinforcement learning, neural nets, deep learning, clustering, 
etc? 

2 3 (+1) 

7. Does your company currently have any AI projects underway? -3 -3  

10. With regard to AI adoption at your company, which is true: -1 1 (+2) 

Totals 1 4 (+3) 
Table 3: Alpine Digital measurement of understanding 

Total scoring on baseline measurement: 1 (detailed results included in Appendix 5, Section 5.2) 

Total scoring on final measurement: 4 (+3) (detailed results included in Appendix 5, Section 5.7) 

 

 

 

Case 2: Jaga Group 

 

Questions related to understanding 

 Baseline Final Delta 

1. Overall, with regards to technology, AI, and the future, are you: 2 2  

2. When you read about high profile individuals giving warnings 
about AI, what best describes your response: 

0 1 (+1) 
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3. Do you feel like you understand the basic concepts of ML, such 
as reinforcement learning, neural nets, deep learning, clustering, 
etc? 

2 3 (+1) 

7. Does your company currently have any AI projects underway? -3 3 (+6) 

10. With regard to AI adoption at your company, which is true: -2 -3   (-1) 

Totals -1 6  (+7) 
Table 4: Jaga measurement of understanding 

Total scoring on baseline measurement: -1 (detailed results included in Appendix 7, Section 7.2) 

Total scoring on final measurement: 6 (+7) (detailed results included in Appendix 7, Section 7.7) 

 

Conclusion 

Both cases gained understanding of AI when implementing the roadmap, but the results are 

somewhat different. While the tech company answered that they gained understanding with a ratio 

of +3, the non-tech company gained considerably more understanding (+7). This behaviour can be 

explained by the concepts of complexity and domain, as stated by Hind. The complexity of an 

explanation is aligned with who is receiving the explanation; a statistical expert would prefer a 

mathematical proof, while a decision maker, with no knowledge of AI, prefers an explanation that 

helps to build their trust (and confidence) in the system’s recommendations (Hind, 2019). The 

explanation needs to be tailored to a domain incorporating terminology with which the receiver is 

familiar (Hind, 2019). Therefore, we can conclude that both companies have indeed gained 

understanding of the topic, but to a degree that is reflective of their own domains. Alpine Digital 

gained understanding of some (technological) concepts (Q3) of AI, while Jaga gained understanding 

of topics more closely related to a global setting. It must be stated that a measurement of +7 does not 

mean that Jaga have learned a great deal more about that particular topic than Alpine Digital. This is 

supported by the fact that Alpine Digital did not gain a considerable amount of knowledge (+1 on Q3) 

of concepts such as ML, reinforcement learning, neural nets and others because this research was not 

targeting acquiring knowledge of those technological aspects. Alpine Digital answered that they have 

‘some’ knowledge (2pt) during the baseline measurement and answered again during the final 

measurement that they have ‘some’ knowledge with just a small variation (+1). Jaga, in contrast, 

concluded with the same result (+1) and the same baseline measurement for Q3 in regard to 

understanding AI, but we did not measure the context of the scoring exactly. During the interviews, it 

became clear that Jaga does not hold any technological expertise in the domain of AI (except for basics 

such as ‘it’s a technology’), while Alpine Digital has some understanding of training models and the 

complexity of implementing AI with an existing application. 

 

Further, we can also observe that Jaga decided to actually implement the blueprint into the in-

development application (Appendix 7, Section 7.6). Therefore, Q7 (Does your company currently have 

any AI projects underway?) adds a total of +6 to the actual scoring. The results of this question 

generated a significant impact on the results. If this question was omitted, Alpine Digital and Jaga 

would score exactly the same for understanding, taking into consideration that this parameter is 

strictly limited to their domains (technological knowledge vs. non-technological knowledge). 
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5.2.2. Sub-question 2: Does a roadmap towards AI strengthen 

trust in AI for organizational decision makers? 
To answer Sub-question 2, we can conclude that a roadmap and the implementation of the roadmap 

is a beneficial place to begin strengthening trust in AI. Examining the results of the final measurement 

in both cases (Appendix 5, Section 5.7 and Appendix 7, 7.7) with regard to the effect of the roadmap 

on the understanding of tech- and non-tech companies, the overviews in Tables 5 and 6 show the 

variations in the answers during the baseline and final measurements. 

 

Case 1: Alpine Digital 

Questions related to trust 

 Baseline  Final Delta 

11. Over the next ten years, will AI and automation: -2 -2  

12. Do you think your job: 1 3 (+2) 

14. Regarding your current or most recent significant other, do you think their job: -3 -3  

15. With regards to AI for the enterprise, do you think:  -1 -1  

16. Consider the idea that if an AI makes a decision about you, like denying you a 
loan, you have the right to know why. Check all of the following that you agree 
with: 

1 1  

18. With regard to general intelligence, an AI that is as smart and versatile as a 
human, which of the following statements do you agree with:  (Check all that apply) 

2 4 (+2) 

20. Is it possible for computers to achieve consciousness? 3 3  

21. Humans—the human brain, the human mind, and human consciousness—are 
all completely mechanistic, and eventually will be replicated by machines. 

3 3  

22. Overall, do you think AI will be: 1 1  

Totals 5 9 (+4) 
Table 5: Alpine Digital measurement of trust 

Trust: total scoring on baseline measurement: 5 (detailed results included in Appendix 5, Section 5.2) 

Trust: total scoring on final measurement: 9 (+4) (detailed results included in Appendix 5, Section 5.7) 

 

Case 2: Jaga Group 

Questions related to trust 

 Baseline Final Delta 

11. Over the next ten years, will AI and automation: 0 2 (+2) 

12. Do you think your job: -1 -1  

14. Regarding your current or most recent significant other, do you think their job: 1 1  
 

15. With regards to AI for the enterprise, do you think:  -1 0 (+1) 

16. Consider the idea that if an AI makes a decision about you, like denying you a 
loan, you have the right to know why.  Check all of the following that you agree 
with: 

2 5 (+3) 

18. With regard to a general intelligence, an AI that is as smart and versatile as a 
human, which of the following statements do you agree with:  (Check all that 
apply) 

5 5  

20. Is it possible for computers to achieve consciousness? 0 -1 (-1) 

21. Humans—the human brain, the human mind, and human consciousness—are 
all completely mechanistic, and eventually will be replicated by machines. 

0 -2 (-2) 

22. Overall, do you think AI will be: 3 3  

Totals 9 12 (+3) 
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Table 6: Jaga Group measurement of trust 

Total scoring on baseline measurement: 9 (detailed results included in Appendix 7, Section 7.2) 

Total scoring on final measurement: 12 (+3) (detailed results included in Appendix 7, Section 7.7) 

 

Conclusion 

Both cases increased almost equally in terms of trust in AI (+3). Interestingly, the baseline 

measurement showed that the level of trust was lower in Alpine Digital’s case (tech company) with a 

baseline measurement score of 5 versus a baseline measurement score of 9 for the non-tech company 

(Jaga Group). This result can be explained by exploring the topic of trust a little further. 

Literature states that: 

“In order to gain trust, a sufficient explanation has to be provided regarding a specific topic. 

The sufficiency of an explanation is strongly tied to the receiver and the criteria for sufficiency 

can therefore not be structurally defined since one explanation would not be sufficient for all 

receivers (Hind, 2019). Trust based on the normative account implies that the trustee’s action 

will be grounded on what they ought to do (Ryan, 2020, p. 2754). Trustworthy is defined in 

this context as ‘living up to defined expectations” (Ryan, 2020, p. 2754).  

Taking the literature into account, Alpine Digital began with a trust level of 5. As previously stated, 

this research is not intended to explore technological solutions. Alpine Digital increased their trust in 

AI on job-related items (Q12), answering that their job cannot be automated within the next few years 

by using AI. This conclusion is particularly interesting since it shows that Alpine Digital is aware of the 

fact that AI requires human intervention (keep humans in the loop) in order to live up to its defined 

expectations. 

Jaga, in contrast, began with a trust level of 9, which is considerably higher than Alpine Digital’s initial 

score of 5. This can be explained by Q18, in which Jaga Group had initially already positively answered 

the question about AI and its ability to think like a human. This fact also explains why Jaga’s trust in AI 

is a little higher than Alpine Digital’s trust in AI in absolute terms since they hope this ‘force for good’ 

‘happens in our lifetime’ while Alpine Digital answered that AI will change warfare and destroys 

privacy. 

Further, Jaga increased their trust in AI but answered in the final measurement that AI would be of 

great benefit for companies and people (Q16), while understanding less than Alpine Digital that it is 

important to keep humans in the loop (Q20 & Q21) in order to live up to the defined expectations. 

Jaga has increased its level of trust to some degree stating that AI and automation will not cause 

massive unemployment during the final measurement (Q11), but are still considering that AI might 

mimic human capabilities (Q20 & Q21). 
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5.2.3. Main research question: Does a roadmap towards AI 

provide understanding of and trust in AI for organizational 

decision makers? 
 

As an overall conclusion, argued in the previous sections, the answer to the main research question is 

‘yes’. As with any research, there are some important considerations that play an important role in 

answering the main research question.  

First, with regard to understanding, the understanding of a specific topic is tailored to the domain of 

the respondents. Hence, a technological firm will be less likely to answer that they have a good 

understanding of a technological topic because technology is their domain and this research did not 

focus on the technological setting. This factor could explain the less positive absolute (baseline and 

final) measurements of understanding for the technological firm.  

Second, related to understanding, the complexity of an explanation is aligned with whomever is 

receiving the explanation. A technological firm reflects on technological implications (since it is their 

domain), while a non-technological firm reflects on potential flaws or gains. The complexity of the 

explanation was not focussed on a technological setting, but strictly tied to a potential solution. While 

a non-technological firm aligns with this format of complexity, a technological firm is more careful 

when stating that they understand AI. 

Third, related to trust, a technological firm better understands that it is important to keep humans 

in the loop in relation to AI to receive trustworthy results, while the non-technological firm (without 

technological knowledge) stated that they understood this theory, but also answered that it would be 

possible for computers to achieve consciousness. This underlines the importance of understanding. A 

non-technological firm trusts that AI could bring added value with some human intervention (since 

they think that AI could achieve consciousness), while a tech company understands that AI could 

bring added value with sustainable human intervention (since they do not think that AI could 

achieve consciousness) in order to live up to the defined expectations. 
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5.3. Recommendations for practice  
Implementing AI must be done carefully. A maturity check (if the company is ready for such a change) 

is important since the company culture and processes are impacted by the implementation. It is also 

important to have the ability to resolve issues from the top-down and have a clearly documented 

technological environment at the company’s disposal.  

While implementing AI, a roadmap could contribute added value to selecting a domain for 

improvement since new technology must support the business, and not vice versa. Therefore, it is a 

good idea to involve management in a potential solution and not blindly choose AI technology . AI is 

not a one-stop-shop for all solutions. 

Keeping humans in the loop is crucial when an AI implementation has been setup. AI may suggest 

incorrect results but can be trained with human intervention. Awareness of the learning curve that an 

AI solution experiences when training the model is essential for organizational decision makers. AI 

produces suggestions, not final answers. 

 

5.4. Recommendations for further research  
This research focusses on two major components: the creation of a roadmap and the implementation 

of that roadmap in a non-technological and a technological firm. While the results are explained in 

relation to the roadmap, limited work has been performed on improving the roadmap after the 

completion of the research. 

 

Further, no correlation between trust and understanding has been drawn due to the limited scope 

of this research (two companies). In addition, understanding is a ‘subjective’ matter and always tied 

to the domain in which the respondent is active. Future research could improve the roadmap with 

regard to measuring what exactly the respondents know about the technological and non-

technological settings for more accurate results in absolute terms. 

 

The roadmap has been executed on two firms with profitable objectives. Future research could 

investigate trust in and understanding of AI without profitable objectives. 

 

The trade-off between interpretability and performance could, unfortunately, not be addressed 

during this research since it did not focus on the technical aspects of AI. It would be interesting to 

address this trade-off in future research and understand whether organizational decision makers need 

to have the ‘black box’ explained. This research stated in section 1.2: “to understand AI, uncovering 

the AI ‘black boxes’ is important to ensuring the transparency, accountability, and explainability of the 

technology. It is precisely in such a setting that this research takes place, that is, drawing a roadmap 

that will assist leaders to increase their understanding of and trust in AI.”. We have proven to have 

uncovered ‘black-boxes’ to some degree for decision makers by increasing understanding in AI, but 

did not focus on the domain of explainable AI (XAI) where the technological setting of these black-

boxes are revealed. This domain could add tremendous value to this roadmap. 

 

The roadmap was constructed using the pertinent literature. The results show that improvement 

could be achieved in regards to understanding of and trust in AI. Saad Haj Bakry and Bandar A. Al. Saud 
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published a roadmap towards AI in November 2021, just after the completion of this roadmap by the 

researcher. Consequently, the proposed roadmap could be evaluated in relation to their publication 

‘A Roadmap to AI: An Insight from the Saudi Vision 2030’. Saad Haj Bakry and Bandar A. Al. Saud‘s 

research is focussing on similar topics: Strategy, Technology, Organization, People and Environment 

and could therefore be selected as a source to increase the proposed roadmap by this research. 
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Appendix 1. Literature study overview 
Below is described, in detail how this study’s literature study is carried out regarding the topic ‘Explaining AI to your Decision maker’ based on the building-

blocks method using Google Scholar and Ebsco Host. If a specific search resulted in more than 20 relevant papers, on the first 20 where analysed based on 

relevant sorting by number of citations and/or relevancy. In all cases, only the first 20 articles were screened for relevance based on the title and, if necessary, 

the abstract and/or preface of a specific article. When selection of more than 20 articles has been narrowed down, it is described with an arrow (→ 20). 

 

Keywords overview: building blocks 

Topic Keyword(s) Search engine Delimitors Sources   

    Initial result Relevant Selected 

Explanation / 
argumentatio
n 

Explaining AI Ebsco Host  48062  
→ 20 

3 1 (A) 

Explanation Ebsco Host  3 150 720 → 
20 

0 0 

Argumentation AND (AI) Google Scholar Citaties: > 100 2 1 1 (H) 

      

      

      

AI artificial+intelligence Ebsco Host  5 0 0 

(AI) AND (pitfalls) Ebsco Host Peer-Review 
Journal Article 
Last 3 years 
Discipline: business 
Journal Article 
Open Access 
 

318 
→ 20 

2 1 (I) 

(AI) and (Big data) and (machine 
learning) and (Deep learning) 

Ebsco Host Peer-Review 
Scholarly & Peer-Review 
Citations > 100 

5 2 1(K) 
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Journal Article 
Open Access 
 

      

Explainable 
AI 

(explainable) AND (AI) Ebsco Host Peer reviewed 4213 
→ 20 

 1 (B) 

(explainable AI) AND (concepts) Ebsco Host Peer reviewed 
Last year 

233 
→ 20 

2 1 (E) 

      

AI on 
business 
level 

(firm performance) AND (AI) Ebsco Host Discipline: business 
Last year 
 

764 
→ 20 

3 1 (C) 

(AI) AND (decision making) Google Scholar Since 2019 
Cited > 100 

1 1 1 (F) 

AI Ethics (AI) AND (trust) AND (ethics) Ebsco Host Discipline: business 
Last year 
Content type: journal 
article 

1487 
→ 20 

1 1 (D) 

AI 
Governance 

(AI Governance) AND (model) Ebsco Host Peer-Review 
Journal Article 
Discipline: engineering 

7640 
→ 20 

1 1 (G) 

Table A 1: Keywords overview (building blocks) 
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Selected articles overview: building blocks 

 

# Auteur(s) Titel Datum 
A Michael Hind Explaining explainable AI 2019 

B Arun Rai Explainable AI: from black box to glass box 12/2019 

C Serge-Lopez Wamba-Taguimdje, Samuel 
Fosso Wamba, Jean Robert Kala 
Kamdjoug, Chris Emmanuel 
Tchatchouang Wanko 

Influence of AI (AI) on firm performance: the 
business value of AI-based transformation projects 

05/2020 

D Ryan, Mark In AI We Trust: Ethics, AI, and Reliability 06/2020 

E Alejandro Barredo Arrietaa, Natalia Díaz-
Rodríguez, Javier Del Ser, Adrien 
Bennetot,Siham Tabikg, Alberto 
Barbado, Salvador Garcia, Sergio Gil-
Lopez, Daniel Molina,Richard Benjamins, 
Raja Chatilaf, Francisco Herrera 

Explainable AI (XAI): Concepts, taxonomies, 
opportunities, and challenges toward responsible 
AI 

06/2020 

F Yanqing Duan, John S. Edwards, Yogesh K 
Dwivedi 

AI for decision making in the era of Big Data–
evolution, challenges, and research agenda 

10/2019 

G Gasser, Urs; Almeida, Virgilio A. F A Layered Model for AI Governance 11/2017 

H TJM Bench-Capon, PE Dunne Argumentation in AI 05/2007 

I ArnaudDe Bruyn, VijayViswanathan, 
Yean Shan Beh, Jürgen Kai-UweBrock, 
Florianvon Wangenheimf 

AI and Marketing: Pitfalls and Opportunities 08/2020 

J Chayakrit Krittanawong, MD,a,b HongJu 
Zhang, PHD,c Zhen Wang, PHD,d,e 
Mehmet Aydar, PHD,b,f 
Takeshi Kitai, MD, PHD 

AI in Precision Cardiovascular Medicine 2017 

Table A 2: Selected articles overview: building blocks 

Selected articles overview: snowballing method 
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The article ‘Influence of AI (AI) on firm performance: the business value of AI-based transformation projects’ (Wamba-Taguimdje et al., 2020) lends itself to 

implement the building blocks method since it’s based on a large number of previous studies. This article’s reference list has been screened to obtain more 

relevant sources (backward snowballing). 

Articles in bold text are taken along in full within the literature overview. Other articles mentioned below are only referred since they were found to provide 

background information regarding the different topics at hand. The selection is based on the titles of the articles and the abstracts. Articles that only provide 

background information are listed below in regular font (not bold) since the first topics of this research is significantly linked to and shaped by these articles. 

Author(s) Titel Datum 

Buchanan, B A (very) brief history of AI. 
 

2005 

CIGREF Intelligence artificielle et capital humain, quel defis pour les entreprises? 2018 

Crews, C.   Gouvernance de l'intelligence artificielle dans le grandes entreprises: Enjeux manageriaux, juridiques et ethiques. 2019 

Devaraj, S. a. Performance impacts of information technology: is actual usage the missing link? 2003 

Farhanghi, A. A. The effect of information technology on organizational structure and firm performance: an analysis of consultant 
engineers firms (CEF) in Iran. 

2013 

Ha, B. a.  Analysis of the relationship between corporate IT capability and corporate performance through Korea IT success cases: 
an empirical approach. 

2010 

Hartskamp, v. AI in Clinical Health Care Applications: Viewpoint. 2018 

Jiang, F. J. AI in healthcare: past, present and future. 2017 

Johnson, K. S. Artificial intelligence in cardiology. 2018 

Koski, H. The implications of network use, production network externalities and public networking programmes for firm’s 
productivity. 

1999 

Kuzey, C. U. The impact of multinationality on firm value: acomparative analysis of machine learning techniques. 2004 

Kuzey, C. U. The impact of multinationality on firm value: acomparative analysis of machine learning techniques. 2004 

Polyvyanyy, A. Process Querying: Enabling Business Intelligence.  2017 

Tractica. AI market forecast. 2018 

Kuusisto, M. Organizational effects of digitalization: a literature review. 2017 
Table A 3: Selected literature
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Appendix 2. Maturity model questions 
Relevance: Readiness for cultural change 

Resolve: Ability to resolve issues from the top down 

Based on ‘Corporate Culture Pros’ checklist, a company’s readiness for change can be measured based 

on eight influences: urgency, leaders as sponsors, trust, change infrastructure, communication, 

implementation, empowerment and development. Both relevance and resolve can be tested using 

these metrics. 

 

Figure A 1: Maturity model questions 

Scale: 

-2   Totally agree with the statement on the left, disagree with the statement on the right 

-1   Partially agree with the statement on the left, disagree with the statement on the right 

Partially agree with the statement on the left and partially agree with the statement on the right  

1     Partially agree with the statement on the right, disagree with the statement on the left 

2     Totally agree with the statement on the right, disagree with the statement on the left 
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Source: https://www.corporateculturepros.com/wp-

content/uploads/2011/04/CultureTools_Assess_OrganizationalChangeReadiness.pdf 

 

 

Appendix 3. Questionnaire: trust in and understanding of 
AI 
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Source: https://www.surveymonkey.com/r/GigaOmAI 

https://docs.google.com/forms/d/1q9LB4o8qJ9csJaRrn2anH5TUadJNQwo9XSpUI10OfIM/prefill  

https://www.surveymonkey.com/r/GigaOmAI
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Appendix 4. Scoring mechanism for trust in and 
understanding of AI 

 

Question Positive answer:  
+ 1 

Negative answer:  
-1 

Neutral answer:  
0 

Questions related to understanding 

1. Overall, with regards to technology, AI, and the 
future, are you: 

(A1) An optimist (A2) A pessimist  (A3) Other 

2. When you read about high profile individuals 
giving warnings about AI, what best describes your 
response: 

(A3) It doesn't 
worry me 

(A1) It worries me (A2) It worries 
me, but I'm 
optimistic we 
can handle the 
issues as they 
arise 
(A4) I don't 
know what to 
think 
 

3. Do you feel like you understand the basic 
concepts of ML, such as reinforcement learning, 
neural nets, deep learning, clustering, etc? 

(A1) Yes, I have a 
great working 
knowledge of the 
basic concepts 
and terms 
 
(A2) I have a 
vague sense what 
they mean 

(A4) No, not at all (A3) I've heard 
the terms, but 
don't really 
understand 
them 

7. Does your company currently have any AI 
projects underway? 

(A1) Yes (A2) No  

10. With regard to AI adoption at your company, 
which is true: 

(A1) We are 
ahead of the 
curve 

(A2) We are 
behind the curve 

(A3) We are 
tracking roughly 
with everyone 
else 
(A4) I don't 
know where we 
are 

Questions related to trust 

11. Over the next ten years, will AI and 
automation: 

(A4) Create more 
jobs than it 
destroys 

(A1) Cause 
massive 
unemployment 
 
(A2) Be 
somewhat 
disruptive to 
employment 

(A3) Not 
noticeably 
impact overall 
employment 
 

12. Do you think your job: (A1) Will be 
replaced by 
automation 

(A3) Can never be 
automated 

(A2) Will not be 
replaced by 
automation 
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during your 
career 

before your 
retirement 

14. Regarding your current or most recent 
significant other, do you think their job: 

(A1) Will be 
replaced by 
automation 
during your 
career 

(A3) Can never be 
automated 

(A2) Will not be 
replaced by 
automation 
before your 
retirement 

15. With regards to AI for the enterprise, do you 
think:  

(A4) It is a bigger 
deal than most 
people think 
 
 

(A3) It is 
overhyped in the 
media 
 
 

(A1) It will 
change almost 
everyone's 
business 
(A2) It will 
change my 
business 

16. Consider the idea that if an AI makes a decision 
about you, like denying you a loan, you have the 
right to know why. Check all of the following that 
you agree with: 

(A1) It is a good 
practice 
 
(A2) It should be 
the law 

(A3) It would limit 
the advancement 
of AI 
 
(A4) It is 
technically not 
possible 

 

18. With regard to a general intelligence, an AI that 
is as smart and versatile as a human, which of the 
following statements do you agree with: (Check all 
that apply) 

(A1) We are on 
the right track to 
make one 
 
(A3) It will be a 
great benefit to 
the human race 
 
(A8) It will help 
protect privacy 
 
(A10) It is 
something I hope 
happens in my 
lifetime 

(A4) It might 
destroy us all 
 
(A9) It will 
destroy privacy 
 
(A14) It may 
actually be 
impossible to 
build 

(A2) No one has 
demonstrated 
that they know 
how to make 
one 
 
(A5) It could be 
harmful or 
helpful 
depending on 
who creates it, 
and the reason 
for its creation 
 
(A6) It will 
change warfare 
 
(A7) It will 
create vast 
amounts of 
wealth 
 
(A11) It will 
likely be 
invented at a 
university 
 
(A12) It will 
likely be 
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invented by a 
government 
 
(A13) It will 
likely be 
invented by a 
business 

20. Is it possible for computers to achieve 
consciousness? 

(A2) No (A1) Yes (A3) I don't 
know 

21. Humans—the human brain, the human mind, 
and human consciousness—are all completely 
mechanistic, and eventually will be replicated by 
machines 

(A2) No (A1) Yes (A3) I don't 
know 

22. Overall, do you think AI will be: (A1) A force for 
good 

(A2) A force for 
evil 

(A3) Other 
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Appendix 5. Case 1: Alpine Digital (tech company) 

5.1. Case selection 
Alpine Digital is a software company located in Hasselt, Belgium. It focusses on delivering high-end 

custom software to improve and automate existing company processes. The company had a turnover 

of €180,000 (provided by the Belgian ‘balanscentrale’) in 2019 and €640,000 in 2020 (provided by 

Alpine Digital dd. 01/03/2020). Alpine Digital employs 10 software engineers and is growing year by 

year. The company does not have any prior experience with using AI in their own software nor do they 

have any experience implementing or analyzing company processes towards the adoption of AI. Alpine 

Digital was founded in 2018 and has experienced an exponential growth curve due to their expertise 

in specific IT-related domains. Some important customers include Siemens, Belgian Cycling Factory, 

ASIST (IBM partner), NATO, ACA-IT and the Brussels Philharmonic Orchestra. Alpine Digital has 

recently received a certificate from the Belgian government to provided subsidized lessons in IT to 

Belgian companies to share the expertise they have gained during the first three years of existence 

and continue their company’s growth. 

This case was chosen for various reasons. The first, and probably the most important reason, is that it 

is a tech company that provides custom software and uses its own self-created custom (management) 

software ‘resumo.io’, which does not include AI. The second reason is that this company embodies 

technical non-AI expertise and is therefore not biased in regard to this research.  

The company fully meets the selection criteria, as described in Section 3.3 and below. 

Criteria Yes/No 

Embodies an IT division or work closely with an external party Yes, their own 

Has its own in-house IT solution Yes, their own ERP system 

Has a transparent and documented technological setting Yes, via Amazon Web 
Services 

Has a decision maker who is willing to contribute to this research on 
a regular basis 

Yes 

Has at least one IT expert in-house Yes, they have +10 
Table A 4: Selection criteria Alpine Digital 

We can conclude that Alpine Digital is an ideal candidate for this research as a tech company because 

all the inclusion criteria are met. 

 

5.2. Baseline measurement of AI trust and understanding  
To measure Alpine Digital’s current state of trust in and understanding of AI, we conducted a baseline 

measurement. To accomplish this, a survey in regard to trust in AI (provided by Gigaom) was presented 

to three employees including the CEO. All the results are anonymized. 

All the answers are annotated in Table A 5 below with a total score (e.g. the number 2 means that two 

people in total provided this specific answer). Questions that are not related to the scoring criteria are 

omitted, but are still relevant because they could provide interesting insights while analyzing the 

results. 
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Question Positive:  
+ 1 

Negative:  
-1 

Neutral:  
0 

Total 

Questions related to understanding 

1. Overall, with regards to technology, AI, and the future, are 
you: 

3   3 

2. When you read about high profile individuals giving 
warnings about AI, what best describes your response: 

  3 
 

0 

3. Do you feel like you understand the basic concepts of ML, 
such as reinforcement learning, neural nets, deep learning, 
clustering, etc? 

2  1 2 

7. Does your company currently have any AI projects 
underway? 

 3  -3 

10. With regard to AI adoption at your company, which is 
true: 

 1 2 -1 

Total score understanding: 1 

 

Questions related to trust 

11. Over the next ten years, will AI and automation:  2 1 
 

-2 

12. Do you think your job: 2 1  1 

14. Regarding your current or most recent significant other, 
do you think their job: 

 3  -3 

15. With regards to AI for the enterprise, do you think:   
 

1 2 -1 

16. Consider the idea that if an AI makes a decision about 
you, like denying you a loan, you have the right to know why.  
Check all of the following that you agree with: 

3 2  1 

     

18. With regard to a general intelligence, an AI that is as 
smart and versatile as a human, which of the following 
statements do you agree with: (Check all that apply) 

4 2 6 2 

20. Is it possible for computers to achieve consciousness? 3   3 

21. Humans—the human brain, the human mind, and human 
consciousness—are all completely mechanistic, and 
eventually will be replicated by machines. 

3   3 

22. Overall, do you think AI will be: 2  1 1 

Total score trust: 5 
Table A 5: Baseline measurement Alpine Digital 

• The total score in regard to understanding: 1 

• The total score in regard to trust: 5 

Conclusions cannot be drawn from this results because these scores represent a baseline 

measurement. 
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5.3. Step 1: Defining the company’s AI readiness (maturity 
model) 

To identify the company’s maturity, a semi-structured interview (in which the questionnaire 

concerning company maturity is completed) with the company’s CEO as an important decision maker 

was conducted on 22nd March, 2021. Table A 6 presents an overview of the results per criteria, per 

question. Note that this measurement is important to verifying that Alpine Digital is a mature company 

as described in Section 2.3.3. 

Criterion: relevance Score Score Score 

Urgency (Q1, Q2) 3 3  

Trust (Q6, Q7) 5 4  

Change infrastructure (Q8, Q9) 3 4  

Communication (Q10, Q11) 3 4  

 

Criterion: resolve    

Leaders as sponsors (Q3, Q4, Q5) 5 4 3 

Implementation (Q12, Q13) 3 4  

Empowerment (Q14) 5   

Development (Q15, Q16) 5 4  
Table A 6: Alpine Digital maturity survey results 

Since the Likert-scale attached to the survey does not meet our proposed calculation system, we need 

to change the scaling. Hence, 1, 2, 3, 4, and 5 need to be converted to -2, -1, 0, 1, and 2, respectively. 

To achieve this, we need to subtract 3 from all the answers to calculate the totals. An additional 

column has been added to display the total score per criterion. 

 Score Score Score Total 

Criterion: relevance    5 

Urgency (Q1, Q2) 0 0  0 

Trust (Q6, Q7) 2 1  3 

Change infrastructure (Q8, Q9) 0 1  1 

Communication (Q10, Q11) 0 1  1 

 Score Score Score Total 

Criterion: resolve    9 

Leaders as sponsors (Q3, Q4, Q5) 2 1 0 3 

Implementation (Q12, Q13) 0 1  1 

Empowerment (Q14) 2   2 

Development (Q15, Q16) 2 1  3 

Table A 7: Alpine Digital re-scaled maturity survey results and total 

Alpine Digital obtains a total score of 5 for relevance, indicating that Alpine Digital understands that 

AI is less about technology than it is about people, mindsets and ways of working. (Akerkar, 2018, p. 

1 part 3: managing risk) 
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A total score of 9 is obtained for resolve, implying that there is an enterprise-wide deployment of any 

game-changing catalysts to support the implementation of an AI system. 

Accordingly, we can conclude that Alpine Digital is a mature company (since 5 and 9 are both greater 

than 0, and the sum of these are also greater than 0) in regard to AI readiness and is therefore ready 

to implement an AI solution. The organization has a clear and precise line of sight relating to the 

infrastructure, data ecosystem and data-driven culture. (Akerkar, 2018, p. 1 part 3: managing risk) 

The final criterion regarding the documentation of IT systems was also met. Alpine Digital provided 

documentation on their tools, software and infrastructure during the first interview. A selection can 

be found in the Alpine Digital IT infrastructure documentation in regard to their software ‘resumo.io’.  

 

  



70 
 
 

5.4. Step 2: Defining the goal 
A semi-structured interview was conducted with the CEO of Alpine Digital to define the goal for an AI 

project. This interview was conducted according to the schematics defined in Section 2.3.4.  

First, information in regard to ‘growth’, ‘return on capital’ and ‘managing risk’ was provided. 

The CEO of Alpine Digital quickly concluded that growth is the most important factor at this stage of 

the company’s existence. The company has only existed for approximately 3 years and is strongly 

investing in new employees and projects. Further, the CEO explained that they have a strong sense of 

existing risks, and software is only likely to confirm what they already know. In regard to return on 

capital, Alpine Digital has had numerous conversations with bankers and third parties to provide 

insights on how to earn a strong return on capital. They were not willing to share much information 

because they experience their operational costs as ‘work in progress’ and ‘private’. Manager’s fees 

are not communicated to external parties and they are constantly working on reducing overhead costs 

where possible. 

The company’s strategy is to grow (in turnover and revenue) as much as possible. The milestone for 

the next few years is to enlarge the revenue to €2.0 million by 2025 with 20 employees. At present, 

Alpine Digital forecasts a total revenue (before taxes) close to €1 million by the end of 2021 with nine 

employees. 

The structure of the interview was as follows: 

1) First, information about growth was provided as defined in Section 2.3.4. Growth could relate 

to a new project such as a new software application, increasing the number of new clients by 

creating new websites or webapps, increasing sales productivity (with or without an 

investment) or any other aspect to obtain any form of growth. 

Alpine Digital’s response was that they target growth as ‘growth in people’ and ‘growth in 

revenue’. 

 

2) Second, information about return on capital was provided as defined in Section 2.3.4. This 

item relates to reducing costs such as overheads (e.g. office and management costs), 

improving production efficiency or any other form of profit maximizing. 

 

3) Third, information about managing risks was provided. Risks such as cyberattacks, bad debt 

or risks in regard to any future drawbacks were given as examples. Alpine Digital responded 

that they have experts in those areas (such as the accountant, KBC or hosting providers) to 

counter such risks. Alpine Digital is aware of those risks but they are not interested in investing 

more in managing risk because it is still a ‘small’ manageable setting, and they already have 

experts providing them with information and solutions.  

 

4) Alpine Digital decided that their focus should be on ‘growth’ or ‘return on capital’. The 

explanation that Alpine Digital delivered stated, ‘Since we are a technical consulting company, 

we need more people to deliver more revenue. Therefore, we must focus on growth in people 

without cutting any costs’. Consequently, growth was selected as the most important topic. 

 

5) With the information provided previously, the interviewer explained the sub-criterion 

creating the new, reaching a wider universe of clients and other sub-criteria as defined in the 

schema below (Sub-criteria 1-6). 

 



71 
 
 

6) Alpine Digital was then asked to provide their input on growth and select a maximum of three 

sub-criteria. Alpine Digital defined the most important sub-criteria as reaching a wider 

universe of clients, getting more from existing customers and increasing sales productivity.  

 

7) As a final step towards defining the goal, one of the three sub-criteria above needed to be 

selected. Since Alpine Digital’s focus is on growth in people to consult in terms of technical 

expertise (technical consultancy), Alpine Digital agreed to the topic ‘reach a wider universe 

of clients’ since this is closely related to finding new consultants and new challenges for these 

people. 

 

The semi-structured interview path is provided in Figure A 2. 

 

 

 

Figure A 2: Alpine Digital’s path to 'defining the goal' 
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To achieve this goal, the CEO explained that they needed to invest in two major elements: 

1. Employ the right people; defined as ‘solution architects’ 

2. Add projects and new customers to the portfolio; defined as ‘total projects’ 

It is not enough to simply add more skilled people to the company. New employees should embrace 

the company’s vision and be skilled in the ability to devise solutions to provide customers with what 

they need. 

Alpine Digital is aiming at projects in which they can produce a total solution from the ground up, 

rather than just contributing some small addition to an already existing project. For example, BCF 

(Belgian Cycling Factory) asked them to create a web shop (small addition to existing software) but 

also trusted Alpine Digital to renew and re-think the various connected software systems within the 

company. This ‘small project’ grew into a total project over time. 

Therefore, the most-important topic defined above – growth – is indeed the company’s focus. 

 

The second part of the interview focussed on selecting a specific field for innovation. The CEO 

previously stated that it is important to obtain new projects and new employees to support this 

growth. All six fields in regard to growth were discussed with the CEO and resulted in the following: 

- Alpine Digital have no interest in 

o Creating the new 

o Getting the right price 

o Making the marketing spend more effective 

- Alpine Digital has strong interest in 

o Reaching a wider universe of clients 

o Getting more from existing customers 

o Increasing sales productivity 

 

The CEO was clear: it is most important to obtain more clients (or more from existing clients, if 

possible), while acquiring more people to join the company. Therefore, the item ‘Reach a wider 

universe of clients’ was defined as the most important topic for innovation and an artefact could be 

created to add value to this topic. It should be noted that no technical topics were discussed during 

the interview: only strategy and innovation were mapped to define the topic for innovation.  

  



73 
 
 

5.5. Step 3: Developing an artefact 
The previous step defined Alpine Digital’s goal of reaching a wider universe of clients. A follow-up 

interview with the CEO of Alpine Digital illustrated that this goal can only be achieved if a mechanism 

matching (new) employees and (new) clients can be simplified and/or created. 

Alpine Digital incorporates two major business units: 

• Insourcing services (80% revenue) 

• Custom in-house developed software (20% revenue) 

Problem identification and motivation 

The artefact was created to support Alpine Digital in the field in which it has proven itself: insourcing 

services. This business unit matches expertise with client needs. For example, if a company is in need 

of a custom application, Alpine Digital supplies a specialist to analyse the customer’s needs and 

implement a solution for the specific problem. Specifically, Alpine Digital will provide expertise (a 

programmer) to programme an application after analysis has been completed by another (internal or 

external) expert. Currently, it is easy to add potential new clients and employees to the system, but 

there is no straightforward way to partner them. A manual process of scanning the employee’s 

expertise and the client’s needs is necessary. This factor limits growth. Alpine Digital does not have 

an internal employee who scans this information on a regular basis because they believe the return 

on investment is too low. Consequently, an automated tool could add value in this particular case. 

To provide a solution in terms of ‘design thinking’, a blueprint was created to support the problem 

statement named ‘mechanism for matching expertise and customer’s needs’. 

A list of all their customers was already available on Alpine Digital’s in-house developed software 

‘resumo.io’, as shown in the screenshot in Figure A 3. Note that this screenshot is only a subset of all 

the customers. In addition, all the projects are defined within this tool, as the next screenshot 

illustrates (see below this paragraph). For example, the client named ‘ACA-IT’ works with Alpine Digital 

on three different projects. More data in regard to the employees and their expertise is also available 

via resumo.io. Internal employees and external (contractual) freelancers are visible in this tool. 
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Figure A 3: Alpine Digital employees (resumo.io) 

As shown, a considerable amount of information is already available to achieve a solution to matching 

clients with employees via the internal tool ‘resumo.io’. 

Objectives for the solution 

A follow-up in-depth interview with the CEO of Alpine Digital established the objects that Alpine Digital 

would provide as follows: 

• Alpine Digital will provide all employees and skills for the system 

• Alpine Digital will provide some relevant customer information for the system 

(e.g. required expertise, required solutions) 

The objectives for the (blueprint) solution were defined as follows: 

• The system will analyse all employees’ skills 

• The system will analyse all vacancies that are entered within the system 

• The system will only provide results when an employee’s skills and requested skills match 

• The system will not check the availability of a specific employee to provide results 

• The system will be embedded in resumo.io or will at least read information from resumo.io 

• The system may be copied from recent (PXL-)projects if they exist 

• A match can only be provided if > 1 skills match 

Optional objectives that add value to the artefact, but which are not mandatory are the following: 

• The system will take into account the number of years of experience in a specific technology 

of an employee  

• The system will rank results based on the hourly rate a customer is willing to pay for the 

expert (highest rate first) 
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• The system will match derived skills if applicable (e.g. requested ‘Java’ skills and ‘Maven’ 

skills are similar)  

• The system will provide a number for accuracy  

Design and development 

To design (and develop) an artefact, University College PXL was consulted to provide insights on how 

such an application could be developed. One meeting with PXL provided technical insights that 

needed to be considered during the process of creating the artefact: 

- Create a separate runtime for the AI artefact 

- Create API-endpoints to retrieve (get) and write (post) application data to the end-user-

application (resumo.io) 

- Make use of existing libraries such as TensorFlow or scikit-learn 

- The AI engine may not be developed in the programming language that the company use for 

their software development (most likely developed in Python) 

- This application must be run as a single application outside of the current application’s scope 

- To train a model, a strong graphics processing unit is necessary (hardware requirement) 

Via University College PXL, a collaborative partner company was consulted because they had 

previously implemented a similar use case: matching people with vacancies. They had written a PoC 

in regard to that subject. This application was able to be used (not copied) as a blueprint for this 

research. The name of the partner company cannot be disclosed given that they are working on 

commercializing such an application in close cooperation with University College PXL and are not ready 

for any form of marketing in regards to that application. 

The architecture of this PoC application is quite similar to the architecture of the application that 

Alpine Digital created to manage their data, that is, resumo.io.  

 

As shown in Figure A 4, Angular is used in combination 

with Spring Boot (Java) with a MongoDB backend and 

Keycloak as an authorization/authentication library. 

The single difference to Alpine Digital’s application is 

the database: Alpine Digital uses a relational database 

(MySQL, Postgres), while this PoC uses a document 

database (MongoDB) as data storage. The main 

difference between these technologies is how data is 

stored: as a ‘document’ in whole or separated data via 

table architecture. 

 

 

Demonstration 

The PoC was demonstrated to Alpine Digital’s CEO with sample data, that is, data that the partner 

company is using to test the application. Randomized data was inserted into the application to ensure 

that privacy concerns were eliminated, while real vacancies, as found online, were copied to the 

Figure A 4: PoC application architecture 
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application. Some generated data, such as names and the company name have been removed from 

the screenshots in Figures 16 and 17. 

 

Figure A 5: PoC resume example 

 

Projects can also be edited and inserted into the PoC application, as the screenshot in Figure A 6 

shows. 

 

Figure A 6: PoC projects example 

The demonstration took place at Alpine Digital’s headquarters in Hasselt (Corda Campus). Only the 

CEO was present. The researcher showed the PoC application to the CEO and inserted some sample 

data. Via a terminal window, a matchmaking procedure commenced. Since this mechanism is still 

under development in the PoC, the researcher clarified that some limitations applied. The results are 

limited to a specific scope of projects: Java and Angular. Since these skills are the most relevant skills 



77 
 
 

for Alpine Digital, this limitation had only minimal impact on any trust and understanding bias of the 

CEO in regards to AI.  

The demonstration was time-limited and took approximately 30 minutes. The results and the 

comments provided by the CEO were documented on paper and digitalized the same day.  

The most important comments by the CEO from this demonstration were the following: 

• ‘It’s nice that this PoC application provides equal skills that we need in our company’ 

• ‘So, these results are only suggestions and cannot be trusted directly?’ 

• ‘Why isn’t the matchmaking procedure visible in the application itself?’ 

• ‘What about other technologies like .NET, Vue.js or React?’ 

The most important results of this demonstration were as follows: 

• The accuracy number is not displayed, but the correctness is acceptable. 

• It is mandatory to verify any results and not blindly use the results provided. 

• The application will become more intelligent over time when used in more companies. 

Evaluation 

To evaluate how well the artefact supported a solution to the specific use case, the next 30 minutes 

of the demonstration and evaluation meeting were held. The CEO was provided with the application 

and he inserted some data (two short resumes with skills and one vacancy). This resume was 

particularly tailored to a specific client of Alpine Digital and matched the trained model’s knowledge: 

Java and Angular.  

It is important to state that the ML model incorporates derived Java libraries such as ‘Hibernate’ and 

‘Spring’ to match any Java vacancies if these are not explicitly provided in the vacancy and vice versa. 

If a specific developer is comfortable with ‘Hibernate’, this means that they are quite comfortable with 

Java since ‘Hibernate’ is a Java library. The same can be said in regards to Spring, Spring Boot, Mockito, 

Log4J and others.  

 

Figure A 7: Resume-matcher PoC output 

Next, to obtain the results, the researcher inserted the command in a terminal window while the CEO 

observed how this procedure was performed. Since this step in the process is not embedded in the 

PoC, the question was raised of why it needed to be like this. The answer was simple: it is a PoC, not 

a functional environment. The PXL researcher stated that it could take up to two months to implement 

the full feature in Alpine Digital’s application.  
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At the end of the meeting, the CEO clearly stated that all the objectives had been met by this 

solution. 

Communication 

The communication to the whole team took place at Alpine Digital’s office where a demonstration 

was held of how AI could function within the internal application. Again, this was carried out using the 

command line interface. The presentation was hosted by the researcher. 

While the intention was to show the application to the complete team, only six employees were 

present. The CEO and five employees witnessed how the matching mechanism could potentially 

increase Alpine Digital’s growth. 

The presentation again took only 30 minutes followed by a 15 minute Q&A in which technological 

questions and concerns such as the following were raised: 

- If we implement this feature, who will be responsible for maintaining the database? 

- What if new versions of the AI technology are provided? Who will update them? 

These questions clearly indicate that the employees and the CEO understand that AI is not about 

technology and humans need to be kept in the loop, as stated in Section 2.3.6. . This is particularly 

important since decision makers must understand that AI is not a magical solution and must be 

maintained by humans. 

5.6. Step 4: Implementing the business case in relation to 
AI 

PXL University College was asked to implement the PoC as a fully functioning software package into 

the ‘resumo’ software package using the previously developed code (command-line-interface). To 

implement this feature, it would take approximately one week of research and development and a 

minimum of one month to deliver accurate results. The latter was omitted due to the limited scope of 

this research paper, while the former (research and development) was implemented by technical 

experts at University College PXL in close collaboration with Alpine Digital. 

As a baseline, the PoC described in Section 5.5 was implemented using Python as a programming 

language and TensorFlow as the technology platform. PXL provided the diagram in Figure A 8 to 

illustrate how the technological aspects are handled. 
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Figure A 8: Technological aspects of TensorFlow 

The completed software was implemented in just one week by an employee of Alpine Digital. This 

employee closely collaborated with University College PXL to add this feature. 

 

 

Figure A 9: AI implementation in resumo (Alpine Digital’s custom software) 

This final PoC was presented as a live demonstration to the board member (CEO) of Alpine Digital. The 

demonstration was held live within Alpine Digital’s own platform. Since Alpine Digital helped to 

implement the AI, the CEO already had insights into the new feature. 

 

In addition, trade-offs, as described in Section 2.3.6.1, were discussed. The AI library that is used is 
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called TensorFlow and can be visualized using ‘matplotlib’ according to PXL and Matplotlib’s website 

(Matplotlib, n.d.). Since this visualization has not been implemented in the software, this 

implementation is still a black box for the CEO. 

The required analysis of this solution was also presented. To achieve this solution, a general analysis 

of the current software was mandatory since it should be capable of calling the Python’s API libraries. 

This was indeed the case, so no detailed analysis had to be carried out. 

Following this, the advantages and disadvantages of this solution were presented, and these are 

described in Table A 8: Advantages and disadvantages of AI solution for Alpine Digital. This table has 

been updated with the comments made by the CEO during the meeting. 

Advantage Disadvantage 

Suggested employees at project level: CEO 
needs to spend less time searching for 
employees with required skills 

No capability to exclude employees who are 
occupied 

Alpine Digital has the possibility of quickly 
reacting to changing market needs in terms of 
required skills for employees 

No capability to prioritize vacancies 
(full matching could take time when more 
employees or vacancies are added) 

Collaboration with PXL to maintain the AI 
feature 

The output is not updating in real-time since the 
model is executed nightly 

 ‘Yet another environment to maintain’ 
Table A 8: Advantages and disadvantages of AI solution for Alpine Digital 

To conclude the meeting, the researcher presented information about how humans need to be kept 
in the loop. The model has been trained for keywords such as ‘Angular’ and ‘Java’ and other derived 
keywords such as ‘Java Hibernate’ and ‘Java Spring’ but not for any other keywords such as ‘.Net’ or 
‘.Net Core’. Consequently, humans need to stay in the loop to correct any output generated by the 
model and to extend the model for these new keywords. 

5.7. Final measurement of AI trust and understanding  
Three employees, including the CEO of Alpine Digital, completed the survey designed by Gigaom for a 

second time following the implementation of the roadmap to measure whether trust in and 

understanding of AI increased during this research. The CEO completed the survey via a semi-

structured interview while other participants completed it online. The CEO was invited to the 

interview when results from other self-completed surveys were final. All the results are anonymized 

and presented in Appendix 5, Section 5.7. The total score in regard to understanding was 4 (+3), while 

the total score in regard to trust was 9 (+4). Alpine Digital did not understand the question regarding 

explainable AI to examine the trade-off between interpretability and performance. This roadmap did 

not provide enough knowledge about the technical aspects of AI to produce any answers concerning 

this trade-off. All the results are anonymized and presented below. Any changes in relation to the 

baseline measurement are highlighted. 
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Questions that are not related to the scoring criteria have been omitted, but are still relevant because 

they could provide interesting insights in the comparison of the results. 

Question Positive:  
+ 1 

Negative:  
-1 

Neutral:  
0 

Total 

Questions related to understanding 

1. Overall, with regards to technology, AI, and the future, are 
you: 

3   3 

2. When you read about high profile individuals giving 
warnings about AI, what best describes your response: 

  3 
 

0 

3. Do you feel like you understand the basic concepts of ML, 
such as reinforcement learning, neural nets, deep learning, 
clustering, etc? 

3   3 
(+1) 

7. Does your company currently have any AI projects 
underway? 

 3  -3 

10. With regard to AI adoption at your company, which is 
true: 

1  2 1 
(+2) 

Total score understanding: 4 

 

Questions related to trust 

11. Over the next ten years, will AI and automation:  2 1 
 

-2 

12. Do you think your job: 3   3 
(+2) 

14. Regarding your current or most recent significant other, 
do you think their job: 

 3  -3 

15. With regards to AI for the enterprise, do you think:   
 

1 2 -1 

16. Consider the idea that if an AI makes a decision about 
you, like denying you a loan, you have the right to know why. 
Check all of the following that you agree with: 

3 2  1 

     

18. With regard to a general intelligence, an AI that is as 
smart and versatile as a human, which of the following 
statements do you agree with:  (Check all that apply) 

6 2 4 4 
(+2) 

20. Is it possible for computers to achieve consciousness? 3   3 

21. Humans—the human brain, the human mind, and human 
consciousness—are all completely mechanistic, and 
eventually will be replicated by machines. 

3   3 

22. Overall, do you think AI will be: 2  1 1 

Total score trust: 9 
Table A 9: Alpine Digital final measurement 

• The total score in regard to understanding: 4  

(+3  baseline measurement) 

• The total score in regard to trust: 9  

(+4  baseline measurement) 
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We showed that both understanding of and trust in AI increased almost equally for Alpine Digital. 

Since we introduced AI into Alpine Digital’s application, it is quite natural that the measure for 

‘understanding’ improved. Hence, it is important to examine the measure ‘trust’ and highlight why 

trust has improved: 

• First, the decision makers have more trust in AI since they understand that humans need to 

be kept in the loop. This conclusion can be drawn from the increase in Q12 (question 

regarding job replacement by machines). This is the most important conclusion we can draw 

at this time. 

• Second, Alpine Digital’s increase in trust in AI also relates to the success of their application. 

They answered that they have more trust in AI given that less negative answers in Q18 

(question regarding machines being as smart as humans) have been selected. In general, 

understanding how AI works increased Alpine Digital’s trust. 

With reference to the criterion of ‘understanding’, Alpine Digital answered that they understand the 

basic concepts of AI (Q3) and are tracking development just like its competition rather than being 

‘behind the curve’ (Q10). 

 

Appendix 6. Alpine Digital IT infrastructure 
documentation 

AWS (HOSTING ENVIRONMENT) 

 

 

  



83 
 
 

COMBELL (DATABASES) 
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NOTION (software documentation) 

 

 

 

SonarCloud – code quality reporting 
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Appendix 7. Case 2: Jaga Group (non-tech company) 

7.1. Case selection 
 

Jaga Group (Jaga) is an international company that produces ecological heating and cooling devices. 

Mr Kriekels (CEO and owner of Jaga) states that Jaga is driven by innovation and creativity. With 

competitive market conditions and competitors such as Vasco, Duco and Radson, Jaga has been 

somewhat forced to invest in the creation of new technology. Jaga is not just a company that 

specializes in ecological devices; they want to be the best. Specifically, Jaga’s dream is to create the 

cleanest radiators on the planet. Their latest investment (H2O-generation radiators) proves that Jaga 

is taking steps towards that dream since they consume less energy than regular heating systems. 

Today, Jaga is investing in ‘Jaga Blue Generation’, in which all the fossil fuels in the production cycle 

and products are eliminated. As a result of this vision, Jaga changed the branding of this product line 

to ‘Jaga Climate Designers’. Mr Kriekels stated that ‘Jaga is now able to change the climate inside 

without influencing the climate outside; we create something that functions as a purifier’. Jaga’s five 

values are (1) respect for nature, (2) feeding people with energy through design, (3) visionary 

technology, (4) creating positive emotions and (5) leaving a better world than today’s for the next 

generation, that is, reduce ecological footprints. 

Since the third value of Jaga is ‘visionary technology’, they invest in revolutionary technology when 

‘creating the new’. Currently, a full team of embedded software engineers is designing new code to 

make radiators even more efficient than they are. Jaga is constantly monitoring changing market 

conditions and rapidly implementing solutions to add them into their product range.  

Furthermore, the CEO stated that customers such as Facebook and Google prove that their products 

are premium-range designs. However, to keep up with competitors, Jaga needs to explore new 

technologies while creating new products. An example of a new product range Jaga is currently 

exploring (in collaboration with a research facility) is related to the Internet Of Things (IoT) (the 

interconnection via the internet of computing devices embedded in everyday objects, enabling them 

to send and receive data). This requires roadmaps towards integrating the current product line with 

cloud-based solutions to obtain big data with the focus on retaining the current market-leading 

product line. 

The selection criteria, as described in Section 3.3, were fully met by this company and are described 

below. 

Criteria Yes/No 

Embodies an IT division or work closely with an external party Yes, both 

Has its own in-house IT solution Yes, multiple 

Has a transparent and documented technological setting Yes 

Has a decision maker who is willing to contribute to this research on 
a regular basis 

Yes, (technological board 
member) + external 
company (EuroSys, Decimo) 

Has at least one IT expert in-house Yes, they have 2 + external 
support 

Table A 10: Selection criteria for Jaga 

We can conclude that Jaga is an ideal candidate for this research as a non-tech-company. 
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7.2. Baseline measurement of AI trust and understanding  
To measure the current state of trust in and understanding of AI, a baseline measurement was carried 

out. A Gigaom survey concerning AI trust and knowledge was presented to three employees (decision 

makers) including a technical board member. All the results are anonymized. 

Jaga’s results indicated that the company was mature enough to be part of this research. The survey 

results were measured as described in Section 3.4.1 and the results are analyzed below. All the 

answers are annotated in Table A 10 with a total score (e.g. the number 2 means that two people in 

total provided this specific answer). Questions unrelated to the scoring criteria have been omitted 

from the table, but remain relevant since they could provide interesting insights in the comparison of 

the results. 

All the results were obtained during the week of 8th–14th November, 2021. 

 

Question Positive:  
+ 1 

Negative:  
-1 

Neutral:  
0 

Total 

Questions related to understanding 

1. Overall, with regards to technology, AI, and the future, are 
you: 

2  1 2 

2. When you read about high profile individuals giving 
warnings about AI, what best describes your response: 

1 1 1 0 

3. Do you feel like you understand the basic concepts of ML, 
such as reinforcement learning, neural nets, deep learning, 
clustering, etc? 

2  1 2 

7. Does your company currently have any AI projects 
underway? 

 3  -3 

10. With regard to AI adoption at your company, which is 
true: 

 2 1 -2 

Total score understanding: -1 

 

Questions related to trust 

11. Over the next ten years, will AI and automation: 1 1 1 0 

12. Do you think your job: 1 2 1 -1 

14. Regarding your current or most recent significant other, 
do you think their job: 

1  1 1 

15. With regards to AI for the enterprise, do you think:   1 3 -1 

16. Consider the idea that if an AI makes a decision about 
you, like denying you a loan, you have the right to know why.  
Check all of the following that you agree with: 

3 1  2 

     

18. With regard to a general intelligence, an AI that is as 
smart and versatile as a human, which of the following 
statements do you agree with:  (Check all that apply) 

5  5 5 

20. Is it possible for computers to achieve consciousness? 1 1 1 0 

21. Humans—the human brain, the human mind, and human 
consciousness—are all completely mechanistic, and 
eventually will be replicated by machines. 

1 1 1 0 

22. Overall, do you think AI will be: 3   3 

Total score trust: 9 
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Figure A 10: Jaga baseline measurement 

• The total score in regard to understanding: -1 

• The total score in regard to trust: 9 

These measurements clearly show that Jaga does not understand AI but still has a degree of trust in 

AI. Further discussions with the technical board member disclosed that (the CEO of) Jaga is 

continuously following-up on new technologies and uses  their implementation as a marketing 

strategy and builds up some degree of faith (trust, without fully understanding the phenomenon) in 

new technologies while reading about these.  This behaviour could explain the result described above. 

 

7.3. Step 1: Defining the company’s AI readiness (maturity 
model) 

 

To identify the company’s level of maturity, the semi-structured interview (in which the questionnaire 

on company maturity is completed) with the company’s technological board member (Mr Bos) as an 

important decision maker was conducted on 7th November, 2021. An overview of the results per 

criterion, per question is presented in Table A 11.  

Criterion: relevance Score Score Score 

Urgency (Q1, Q2) 4 5  

Trust (Q6, Q7) 3 3  

Change infrastructure (Q8, Q9) 3 4  

Communication (Q10, Q11) 4 4  

 

Criterion: resolve    

Leaders as sponsors (Q3, Q4, Q5) 4 4 3 

Implementation (Q12, Q13) 3 4  

Empowerment (Q14) 2   

Development (Q15, Q16) 3 4  
Table A 11: Jaga survey results for maturity 

Since the Likert scale attached to the survey did not meet our proposed calculation system, we needed 

to change the scaling as follows: 1, 2, 3, 4, and 5 must be converted to -2, -1, 0, 1, and 2, respectively. 

To do so, we subtracted 3 from all the answers to calculate the totals. An additional column has been 

added to display the total score per criterion. 
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 Score Score Score Total 

Criterion: relevance    5 

Urgency (Q1, Q2) 1 2  3 

Trust (Q6, Q7) 0 0  0 

Change infrastructure (Q8, Q9) 0 1  1 

Communication (Q10, Q11) 1 1  2 

 Score Score Score Total 

Criterion: resolve    3 

Leaders as sponsors (Q3, Q4, Q5) 1 1 0 2 

Implementation (Q12, Q13) 0 1  1 

Empowerment (Q14) -1   -1 

Development (Q15, Q16) 0 1  1 

Table A 12: Jaga re-scaled survey results for maturity and totals 

Jaga obtained a total score of 5 for relevance, indicating that Jaga understands that AI is less about 

technology than it is about people, mindsets and ways of working. (Akerkar, 2018, p. 1 part 3: 

managing risk) 

A total score of 3 was calculated for resolve, implying that there is an enterprise-wide deployment of 

any game-changing catalysts to support the implementation of an AI system. 

We can conclude that Jaga is a mature company (since 5 and 3 are both greater than 0, and the sum 

of these is also greater than 0) in regard to AI readiness and is therefore ready to implement an AI 

solution. The organization has a clear and precise line of sight relating to the infrastructure, data 

ecosystem and data-driven culture. (Akerkar, 2018, p. 1 part 3: managing risk) 

The final criterion regarding documentation of IT systems was also met. Jaga provided documentation 

of their IT infrastructure and processes in regard to IoT, cloud computing and the current 

infrastructure during the first interview. Figure A 11 and Appendix 8 show the current technological 

landscape of Jaga in relation to the IoT project. This documentation proves that Jaga has documented 

the most important topics required to continue this research. During the next steps, this information 

was needed to implement the solution. 
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Figure A 11: Jaga IoT infrastructure 

 

7.4. Step 2: Defining the goal 
A semi-structured interview was conducted with the technical board member of Jaga to define the 

goal for an AI project. This interview was conducted according to the schematics defined in Section 

2.3.4.  

First, information regarding ‘growth’, ‘return on capital’ and ‘managing risk’ was provided to the 

technical board member. During the explanation of these domains, the technical board member 

suggested that two of them were interesting for Jaga: ‘return on capital’ and ‘managing risks’. This 

conclusion was based on the fact that Jaga does not have a strong focus on growth because its vision 

is ecologically targeted. This statement is supported by the new strategy the company has 

implemented: ‘climate mission’. Jaga’s vision is to invest in changing markets by aftersales support, 

maintenance and less energy consumption. 

When referencing ‘return on capital’, the interviewee highlighted that aftersales support needs to be 

more efficient. Technicians are constantly on the road helping customers who need support without 

knowing in advance what is malfunctioning on the customers’ devices. Therefore (according to dhr. 

Bos), more cloud-based accessible data is needed to increase the efficiency of aftersales support. 

Jaga is not only investing in cloud-based solutions to provide cloud-based data, they are also 

investigating measurements to keep their customers’ data safe. While the AVG/GDPR (European data 

protection legislation) enforces these measurements, Jaga is aware that any data leaks could 

potentially personally harm the customer. For example, radiators are continually monitoring CO2 

levels in all rooms to enable or disable the ventilation systems. Data leaks in regard to these levels 



90 
 
 

could expose personal information to anyone who has access to this data. This data is exposed when 

a person is sleeping, showering or not present in the house. 

The structure of the interview was as follows: 

8) First, information about growth was provided as defined in Section 2.3.4. Growth could relate 

to a new project such as a new software application, increasing the number of new clients by 

creating new websites or webapps, increasing sales productivity (with or without an 

investment) or any other aspect to increase any form of growth. 

 

Jaga’s response was that their focus is not growth; their focus is ecology. 

 

9) Second, information about return on capital was provided as defined in Section 2.3.4. This 

item relates to reducing costs such as overheads (e.g. office and management costs), 

improving production efficiency or any other form of profit maximizing. 

 

10) Third, information about managing risks was provided. Risks such as cyberattacks, bad debt 

or risks in regard to any future drawbacks were given as examples.  

 

11) Jaga highlighted three topics in regard to ‘return on capital’: ‘make supply chain more agile’, 

‘enhance customer care at lower costs’ and ‘cut procurement costs’. All of these topics relate 

to the example supplied earlier in which technicians are constantly hurrying to provide 

customer support where needed. A ‘more agile supply chain’ could improve product quality, 

while collecting error codes or logging into the cloud leads to enhanced customer care. 

Procurement costs were chosen since these technicians are operating worldwide and 

therefore require housing and other procurement costs.  

 

12) Jaga highlighted one topic in regard to ‘managing risks’: ‘protect against cyber attacks’ was 

chosen because of the aforementioned example in which measured CO2 levels could expose 

personal data. 

 

13) Next, Jaga was asked whether value is added to the company by investing in the management 

of risks (cyberattacks) or investing in better customer care. Jaga answered that they have 

another ongoing project in regard to customer care: a mobile application to turn the system 

on or off with a function to request assistance when something malfunctions. The system itself 

could send (in the near future) an automated message to Jaga (via the mobile application) 

when it receives an error code. Protecting this data-flow is indeed important but not the main 

approach to adding value. In short, Jaga responded that ‘enhancing customer care at lower 

costs’ could add the most value to the current line of products.   

 

The semi-structured interview path is provided in Figure A 12. 
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Figure A 12: Jaga's path to 'defining the goal' 

To achieve this goal, Jaga explained that they need to invest in a solution to provide information about 

installed systems in the cloud. It is necessary to monitor all the systems via a central dashboard and 

detect outages before the customer submits a support ticket. Jaga defines this as being ‘proactive’ 

rather than ‘responsive’. This switch will not only reduce costs in aftersales (mechanics are running 

from one location to another); it will also contribute to customer satisfaction. 

To obtain this solution, two steps are required: 

1. Create a cloud-based solution to collect data (ongoing project within Jaga) 

2. Create a dashboard to view current and probable outages (acting proactively) 

Only after these steps are completed can aftersales costs be reduced. Accordingly, the most important 

topic defined above – earn strong return on capital – is the company’s focus and ‘enhance customer 

care at lower costs’ is the topic in which the company is most interested. 
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7.5. Step 3: Developing an artefact 
An interview with Mr Bos was conducted on 20th November, 2021 in regard to developing the artefact. 

This interview was divided into two parts in which 1) the problem definition was clearly established 

and 2) the objectives for the design were set. 

Problem definition 

Jaga currently has no control over the maintenance schema for delivered products. Aftersales support 

receives a notification by mail or telephone from a specific customer stating that something is 

malfunctioning with the product. A technician is sent to that customer without knowing what could 

be malfunctioning. Customers may be abroad or in remote areas. Dispatching a technician to those 

areas is a costly operation, especially when the technician does not know precisely what has triggered 

the malfunction. 

Fortunately, Jaga is building a solution to obtain a real-time message when a customer’s device is 

malfunctioning. This software is currently in beta stage. Error codes are provided with explanations 

on what exactly is occurring.  

In addition to these notifications, Jaga needs some sort of suggestion for technicians on what the 

problem behind a specific error code could be. Error codes are provided in numeric formats and are 

linked to a specific ‘message’. For example, error 1009 suggests that the output temperature is too 

low. However, why the output temperature is too low is not known; perhaps the boiler is broken in 

some way or something completely different is happening. Nonetheless, the technician needs to know 

exactly what is malfunctioning. Receiving a message that the ‘temperature is too low’ provides some 

information but not enough. Hence, it is important that the technician obtains some suggestions on 

what the root cause could be. 

Objectives 

A follow-up in-depth interview with Jaga identified that the solution must meet some objectives to 

predict maintenance through historical data. 

Jaga will provide the following: 

• Jaga will provide all error codes and messages 

• Jaga will provide detailed data (textual) about known historical malfunctions 

The objectives for the (blueprint) solution were defined as follows: 

• The dashboard will include listed malfunctioning devices  

• The dashboard will be fed with real-time data 

• The dashboard will display customer, error code and message, and the priority (red/orange) 

• The dashboard will suggest what could be incorrect 

o Show a maximum of five suggestions 

o Show only the most relevant suggestions 

• The dashboard will include a subset of all error codes (those that are currently available) 

Optional objectives that bring additional value to the artefact, but that are not mandatory include the 

following: 

• The dashboard needs to be deployed to Azure 

• The dashboard will need to be web-based 
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While discussing the objectives, Jaga stated that this solution would contribute improvements to 

their process from Day 1. This statement highlighted that Jaga does not understand how AI 

technologically functions and that its operations are based on their input. The interviewer explained 

that this will probably not be the case because the AI engine has not yet been optimized. 

Design and development 

Designing the artefact began one week after the refinement of the objectives on 27th November, 2021. 

Unfortunately, PXL had not yet responded to communication submitted the previous week. For this 

reason, the researcher decided to begin the development of the artefact with a blueprint of the 

suggested solution. One week later, on 3rd December, 2021, PXL replied that the new COVID-19 safety 

regulations restricted them from working on this project since all employees were forced to work from 

home. 

Based on the objectives of the blueprint (Appendix 7, Section 7.5), the researcher created a wireframe. 

The wireframe includes fictional serial numbers and fictional names. The suggestions are based on 

maintenance steps for specific error codes. These were added based on a discussion with Mr Bos on 

4th December, 2021 following the demonstration of the first version. His feedback was processed 

immediately and is reflected in the wireframe in Figure A 13. 

 

Figure A 13: Wireframe AI-based maintenance 
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The wireframe includes the blueprint objectives as follows: 

The dashboard will include listed malfunctioning devices  Only malfunctioning devices are 
listed 

The dashboard will be fed with real-time data Data is included from cloud-based 
services provided by Jaga cloud 

The dashboard will display customer, error code and 
message, and the priority (red/orange) 

A dot is displayed next to the device-
name based on the error code. 
(4xx = orange , 5xx = red ) 

The dashboard will suggest what could be incorrect: Show a 
max. of five suggestions and only the most relevant 
suggestions 

Suggestions for solutions are 
provided in each line 

The dashboard will include a subset of all the error codes 
(those that are currently available) 

The dashboard will only display 
devices and error codes that are 
relevant 

Table A 13: Wireframe objectives for Jaga 

This dashboard will be mapped to a solution that is currently in-development by Jaga. The current 

dashboard (still in development) displays malfunctioning devices without suggestions (Figure A 14). 

 

Figure A 14: In-development live data application 

This application will be extended to provide additional information when a ticket (malfunction) is 

resolved and also how the malfunction is resolved (humans-in-the-loop). This data is necessary to 

providing suggestions on the dashboard. 
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Demonstration 

The blueprint was demonstrated to Jaga’s technical board member. This demonstration took place in 

a meeting room near Corda Campus in Hasselt. This demonstration was held on 19th December, 2021. 

It is important to note that the wireframe (Figure A 13) is a non-functioning static image to 

demonstrate how the actual application could be implemented into the current application. It is not 

a final proposal. The blueprint is finalized in Step 4: Implementing the business case in relation to AI.  

The immediate feedback from the technical board member for this (non-functional) blueprint was 

• ‘How is this blueprint implemented in the current application that’s being developed?’ 

(see Figure A 14) 

• ‘The user Interface does not match Jaga’s corporate identity’ 

This feedback was useful when creating the blueprint, however, it is more important to address the 

functional concerns. Just a few functional concerns were raised during the 30-minute meeting . The 

researcher demonstrated and explained how this blueprint could bring added value to ‘customer 

satisfaction’. Other feedback in regard to AI had already been raised but the researcher clarified that 

this blueprint has not yet been transferred to an AI application.  

Functional feedback in regard to this blueprint: 

• ‘How accurate are these suggestions?’ 

• ‘Where do these suggestions come from?’ 

• ‘Do we need to add suggestions in a specific table?’ 

• ‘The suggestions need to be verified to improve future correctness’ 

This last item, stating that the suggestions need to be verified, may indicate that Jaga is gaining 

knowledge about AI and especially about keeping humans in the loop. This statement can be 

considered a major step in gaining trust in and understanding of AI at Jaga. The final measurement 

could support this statement. 

 

Evaluation 

To observe and measure how well the artefact supports a solution for customer satisfaction, the 

results from the previous step (demonstration) were compared against the objectives. Conceptually, 

such an evaluation could also include any appropriate empirical evidence or logical proof (Peffers et 

al., 2007). 

Table A 14 shows that all required objectives are met. 

Required objective Required objective met by solution? 

The dashboard will include listed malfunctioning devices  Yes 

The dashboard will be fed with real-time data Yes 

The dashboard will display customer, error code and 
message, and the priority (red/orange) 

Yes 

The dashboard will suggest what could be incorrect 
- Show a max. of five suggestions 
- Show only the most relevant suggestions 

Yes 



96 
 
 

The dashboard will include a subset of all the error codes 
(those that are currently available) 

Yes 

Table A 14: Jaga Case: Evaluation of required objectives 

The optional objectives have not (yet) been implemented in the blueprint because they are strictly 

technical. Table A 15 for Jaga shows that these objectives can be implemented in a future iteration. 

Optional objective Optional objective met? 

Dashboard needs to be deployed to Azure 
 

No, but possible in the future 

The dashboard will needs to be web-based No, but possible in the future 
Table A 15: Evaluation of optional objectives for Jaga 

Therefore, we concluded that the objectives were in line with the suggested blueprint and continued 

with the next step. 

 

Communication 

Communication was undertaken on 19th December, 2021 during the evening with the Jaga IT team at 

the meeting room in Hasselt (near Corda Campus). This team includes the technical board member 

(Mr Bos) and the IT manager (Mr Hagesteens). Mr Bos was on-site while Mr Hagesteens followed along 

online via MS Teams due to COVID-19 mandatory regulations in Belgium. 

The full presentation took approximately 30 minutes in which the blueprint was shown to the team 

and an explanation of the objectives was provided as above. The researcher communicated the 

problem identification and relevance to the audience, together with the artefact (Peffers et al., 2007) 

and also emphasized that an AI solution is not just about the technology. 

The full team was aligned with the proposed solution, as proven by the statements and questions 

that were provided by Jaga during this meeting: 

- ‘This blueprint needs to be mapped to the current development of the real-time platform’ 

- ‘Additional input validation screens need to be provided by this or another system’ 

(ref. humans-in-the-loop) 

 

Identically to the Alpine Digital case, we can conclude that this feedback indicates that the team 

understands that AI is not a ‘solution for all’ and humans need to be kept in the loop as stated in 

Section 2.3.6. This is particularly important when comparing results in regards to understanding an 

trust. Since Jaga understands that human intervention is necessary to provide accurate results (ref. 

understanding),  this could also influence their trust in AI since they understand that there is some 

sort of human control over the results that the AI-engine provides. 

 

7.6. Step 4: Implementing the business case in relation to 
AI 

PXL University College was asked to provide an AI implementation based on the artefact designed in 

the previous section. Due to the persistent COVID-19 crisis, PXL abandoned the request but referred 

Mr Dupont to assist as a technical expert (adviser) to create the implementation. 
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The discussion with PXL (Mr. Dupont) provided a new wireframe (designed by the researcher), in 

which both analyses (Figure A 13 and Figure A 14) showing the in-development application) have been 

combined into the current in-development application shown below. 

 

 

 

Figure A 15: AI implemented wireframe of the in-development application 

This screenshot shows additional information in relation to the suggestions. This particular wireframe 

links to an example in which the water sensor is broken. Therefore, the suggestions are linked to that 

particular sensor (suggestions title on the top-right of the wireframe). 

The technological model is similar to the previous (Alpine Digital) case. PXL provided the diagram in 

Figure A 16 to illustrate how the technological aspects are handled. This diagram also includes the 

mobile application’s (see below) interaction with the AI dynamics. 
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Figure A 16: Technological aspects of TensorFlow 

 

As a second part of the solution, the technician who resolves 

the issue(s) should feed the ML model on the solution that is 

used (e.g. did the technician replace the sensor, place it 

correctly or do something else?). This step is necessary to train 

the model. Another wireframe has been created to feed this 

information into the system via the mobile version of the in-

development application as seen in Figure A 17. 

This step introduces the humans-in-the-loop aspect of AI: the 

system can only learn when humans correct the provided 

suggestions. 

The technician needs to update this information when the signal 

error is resolved. They can specify a solution provided in the 

suggestions by clicking on it or specify another solution by 

clicking ‘other’. In both cases, the technician can provide 

additional information in the textbox. The AI module will 

examine whether this is applicable to produce a new 

suggestion. 

 

 

 

 

 

Figure A 17: Mobile application with AI 
implementation 
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This final PoC was presented as a live demonstration to the Technological Lead of Jaga on 2nd January, 

2022. This demonstration was held at Corda Campus. 

No technological implementations where discussed; the focus was on the solution as described above. 

First, the researcher presented the design analysis and a screenshot of the current in-development 

application provided by Jaga. Next, the researcher explained how the solution was implemented in 

the in-development application based on the created wireframe of the web application. To continue 

the presentation, the researcher also displayed the wireframe of the mobile application and explained 

that this step is necessary to keep humans in the loop. To conclude the meeting, the researcher asked 

for feedback on this final solution. Feedback by Jaga on this solution is described in Table A 16 below. 

Pro Con 

Support department can quickly see the current 
issues and how to resolve them 

Suggestions could be duplicated 

Support department can contact the customer 
directly to check the device without sending a 
technician 

Suggestions are based on the input of 
mechanics: they might need to use the same 
wording when entering an alternative solution 

Table A 16: Final feedback in regard to AI solution for Jaga 

Jaga was very excited with this artefact and stated that this solution contributes added value to the 

Support Department. Further, Jaga stated that they understand that it is important to keep humans 

in the loop. This statement is reinforced by the feedback ‘suggestions could be duplicated’ as stated 

in the Table A 16 since they understand that the AI-engine could lead to duplicate results if not 

corrected by humans. Additional implementations for managing suggestions were proposed by Jaga 

and clearly map to the ‘humans-in-the-loop’ stage of training and maintaining the AI model. 
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7.7. Final measurement of AI trust and understanding  
 

Three employees, including the Technical Lead, of Jaga completed the Gigaom survey for a second 

time following the implementation of the roadmap to measure whether trust in and understanding of 

AI increased during this research. The Technical lead completed the survey during the final semi-

structured interview while other participants completed the survey online. All the results are 

anonymized and presented below. Any changes in relation to the baseline measurement are 

highlighted. 

Questions that are not related to the scoring criteria have been omitted from Table A 17, but are 

relevant since they could provide interesting insights in the comparison of the results. 

Question Positive:  
+ 1 

Negative:  
-1 

Neutral:  
0 

Total 

Questions related to understanding 

1. Overall, with regards to technology, AI, and the future, are 
you: 

2  1 2 

2. When you read about high profile individuals giving 
warnings about AI, what best describes your response: 

1  2 
 

1 
(+1) 

3. Do you feel like you understand the basic concepts of ML, 
such as reinforcement learning, neural nets, deep learning, 
clustering, etc? 

3   3 
(+1) 

7. Does your company currently have any AI projects 
underway? 

3   3 
(+6) 

10. With regard to AI adoption at your company, which is 
true: 

 3  -3  
(-1) 

Total score understanding: 6 

 

Questions related to trust 

11. Over the next ten years, will AI and automation: 2  1 2 
(+2) 

12. Do you think your job:  1 2 -1 

14. Regarding your current or most recent significant other, 
do you think their job: 

1  2 1 
 

15. With regards to AI for the enterprise, do you think:    5 0 
(+1) 

16. Consider the idea that if an AI makes a decision about 
you, like denying you a loan, you have the right to know why.  
Check all of the following that you agree with: 

5   5 
(+3) 

     

18. With regard to a general intelligence, an AI that is as 
smart and versatile as a human, which of the following 
statements do you agree with:  (Check all that apply) 

5  3 5 

20. Is it possible for computers to achieve consciousness? 1 2  -1 
(-1) 

21. Humans—the human brain, the human mind, and human 
consciousness—are all completely mechanistic, and 
eventually will be replicated by machines. 

 2 1 -2 
(-2) 

22. Overall, do you think AI will be: 3   3 
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Total score trust: 12 
Table A 17: Final measurement results for Jaga 

• The total score in regard to understanding: 6  

(+7  baseline measurement) 

• The total score in regard to trust: 12  

(+3  baseline measurement) 

 

In conclusion, we have shown that both Jaga’s understanding of and trust in AI increased during the 

course of the research. In this particular case, understanding increased drastically (+7) and trust 

increased slightly. Given that we introduced a blueprint of an application in which AI is implemented, 

it is natural that the criterion ‘understanding’ improved. Additionally, Jaga decided during this 

research to actually implement the blueprint (Q7) when previously they did not indicate that they 

would do so. This decision increased the score significantly.  

It is also important to examine the criterion ‘trust’. Now that Jaga has a better understanding of AI, 

the answers regarding “AI could make decisions for you” (Q16: Consider the idea that if an AI makes 

a decision about you, you have the right to know why) scored significantly better in the final 

measurement when comparing to the baseline measurement. This change is due to the fact that Jaga 

now understands that humans need to be kept in the loop and in this way are able to influence the AI 

results. 
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Appendix 8. Jaga IT infrastructure documentation 
 

Jaga group explicitly asked not to disclose any detailed IT-infrastructure information except for what 

is absolutely necessary for this research. We will only supply general overviews of Jaga’s IT-

environment. 

 

Jaga IOT infrastructure 
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Atlassian/Jira task board 
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Azure (DevOps) infrastructure 

 

 

 

Azure - IoT  infrastructure 
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