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ABSTRACT
This study is interested in increasing the likelihood of achieving the organisational adoption of artificial in-
telligence that has a positive outcome. We argue that the technological-organisational-environmental frame-
work provides a sound theoretical lens for analysing how an organisation’s context influences the adoption and
integration of artificial intelligence solutions. Furthermore, the diffusion of innovation theory is proposed to
identify enablers for transforming organisations. Together with the combination of technological-organisational-
environmental and diffusion of innovation, the stages of diffusion are proposed as an evaluation paradigm to
evaluate the effectiveness of the enabling factors. Furthermore, the elements and objectives of artificial intel-
ligence adoption in the context of data-driven organisations are included. From this, the research develops a
comprehensive framework for studying the technical and social AI adoption elements in an organisational en-
vironment where complex symbiotic relationships prevail. This study uses generative artificial intelligence as a
novel approach to exploring the framework’s usability. The evidence from our research indicates that the de-
veloped framework can advance our comprehension of what drives the success or failure of artificial intelligence
adoption in organisations. Theoretically, it provides a tool for dissecting and understanding the key elements
influencing this process.
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1 INTRODUCTION

Herbert Simon, a pioneer in artificial intelligence (AI), in his landmark study, “The science of
the artificial”, explained the difference between understanding the natural and the artificial
world (Simon, 2019). Factual sciences explore, describe, explain, and predict phenomena in
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the natural world. Factual sciences can be categorised into natural and social sciences (Dresch
et al., 2015). In natural and social sciences, a positivist paradigm can be applied where quant-
itative research methods are used (Myers, 2020). A disadvantage of quantitative methods is
that they treat many social and cultural aspects of organisations as superficial. The context
is seen as noise (Myers, 2020). This specific study is not concerned with natural phenomena;
it is interested in investigating the suitability of combining two main theoretical underpin-
nings, technology-organisational-environment framework (TOE) and the diffusion of innov-
ation theory (DOI), with the aim of gaining insights into AI adoption in an organisational
setting, when using a qualitative approach. This is important as the context – often referred
to as sociotechnical systems - within which AI systems exist cannot be ignored. Also, the
challenges companies face regarding AI adoption include workforce and social (Hyder et al.,
2018), which can only be fully explored using a qualitative approach. There have been many
publications concerning the adoption of technology, which led to the development of many
models, theories and frameworks. Examples of such theories are the technology acceptance
model (TAM) (Davis et al., 1989), diffusion of innovation theory (DOI) (Rogers, 1995) and
the technology-organisational environment (TOE) (Tornatzky & Fleischer, 1990). AI adoption
is at the forefront of computational advancements and represents a “moving target” with its
constantly evolving capabilities and leads to higher levels of uncertainty (Berente et al., 2021).
These are all unique characteristics of AI adoption and add to the challenge of using existing
technology adoption techniques. Therefore, adopting AI can be classified as a spectrum (Lacity
& Willcocks, 2021). Adoption is complex and becomes even more so with different levels of
adoption, individual or organisational, with organisational adoption being more complex (de
Ven, 1991; Rogers, 1995).

Stephen Hawking is famously quoted: “AI could be the best or worst thing to ever happen
to humanity. We cannot ignore it” 1. This study is interested in increasing the likelihood of
achieving the organisational adoption of AI that has a positive outcome. Furthermore, organ-
isations that fail to adopt AI, will lose out on new business opportunities or optimisation and
efficiency potential. Considering the significance of AI adoption and the complex sociotech-
nical environment, the main research question this paper aims to address is: “How can the com-
bination of the TOE framework and DOI theory be leveraged to research and increase organisational
AI adoption effectively?”. This research question is in the context of data-driven organisations,
where the organisation can be defined as one that acts on observed data rather than merely
intuition to achieve financial or non-financial benefits (Anderson, 2015). They effectively use
data to enable them to achieve their objectives. Data-driven organisations have the expertise,
tools and culture to use data to make decisions (Anderson, 2015; Wixom & Someh, 2018).
Furthermore, in corporate social responsibility (CSR), a responsible organisation is concerned
about a positive relationship between global organisations and the local society in which they
reside, including their employees (Crowther & Aras, 2008).

This study directly extends the paper “Exploring the suitability of the TOE framework and
DOI theory towards understanding AI adoption as part of sociotechnical systems” presented at
SAICSIT 2023 (Smit, Eybers, van der Merwe & Wies, 2023). It adds to the paper by developing
a generative AI application to explore the usability of the proposed theoretical framework. The
1The best or worst thing to happen to humanity. Cambridge University – https://www.youtube.com/watch?v=
_5XvDCjrdXs, [Accessed 18 April 2023].
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TOE framework and the DOI theory are discussed. From this a comprehensive framework is
designed. The framework can be used to study the technical and social AI adoption elements
in an organisational environment. After that, the development of a generative AI application
is explained, along with how it is used to explore and experiment with the usefulness of the
proposed framework. In conclusion, the final section of this paper offers a summary and wraps
up the discussion.

2 RESEARCH PARADIGM

In social sciences, qualitative methods offer in-depth insights into cultural and social phe-
nomena, utilising tools like interviews and participant observation (Myers, 2020). Informa-
tion systems research often adopts a positivist approach focused on identifying patterns and
laws in organisational behaviour. However, creating and studying new artifacts expose the
limitations of traditional quantitative and qualitative methods (Dresch et al., 2015). Prag-
matism, as a philosophical alternative, acknowledges a dynamic reality shaped by human
action (Goldkhul, 2012). It diverges from the realism of positivism and shares qualities with
interpretivism, both commonly associated with qualitative research. Yet, unlike interpretiv-
ism’s sole focus on subjective interpretation, pragmatism emphasises active engagement with
the world. This is particularly relevant for research on transformational change, where posit-
ivism and interpretivism may fall short (Gioia & Pitre, 1990).

The pragmatic philosophical framework emphasises using empiricism for practical pur-
poses while recognising the importance of both physical and social aspects of reality (Litch-
field, 2009). In the context of AI adoption, this means that while technical considerations are
important, the focus is on the organisational adoption process, which must also account for
social factors like culture and human capabilities across the organisation. Pragmatism can be
a valuable framework for information system (IS) research as it allows for a holistic approach
which allows the researcher to deal with the rapidly changing IS environment (Litchfield,
2009) and focuses not only on what is but also on what might be (Goldkhul, 2012). Therefore,
this study’s philosophical underpinning is pragmatism.

As pragmatism is about being helpful and valuable, design science research (DSR) can be
seen within the pragmatism realm (Goldkhul, 2012). It is appropriate to investigate the use
in, for example, “organisational change (as in action research) or building of artifacts (as in
design research)” (Goldkhul, 2012). This study aims to explore the suitability of theoretical
constructs when considering organisational AI adoption. Future researchers could also con-
sider and explore the appropriate methodology of DSR. In short, DSR is centred around the
creation of artifacts (Hevner et al., 2004) and the method that is followed, as it offers practical
significance (through its focus on creating functional tools) and scientific rigour (through the
development of theoretical frameworks for design) (Baskerville et al., 2018, p. 358). DSR not
only supports the development of artifacts but also allows for strengthening existing know-
ledge. A further, in-depth evaluation of the suitability of DSR for AI adoption, falls outside
the scope of this paper. However, the philosophical paradigm and practical relevance of the
DSR approach is an important background context to the approach of the research paper.
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3 SOCIOTECHNICAL SYSTEMS

This study examines the organisational adoption of AI sociotechnical systems to ensure a hol-
istic approach that considers technical and social aspects. Sociotechnical systems theories
highlight that the construction and interpretation of these systems result from the interplay
between their technical and social components (Wihlborg & Söderholm, 2013). A sociotech-
nical system has two subsystems: the technical system, which includes the hardware and
software and also the actual tasks needed (Oosthuizen & Pretorius, 2016). Both the social
and the technical interactions with each other play an important role (Smit, Eybers & Van
der Merwe, 2023). The actual tasks might include topics such as operational processes or IT
governance. The social system comprises typical soft issues such as organisational structure,
people, reward systems, knowledge, skills and attitudes. Complex, unpredictable and unex-
pected relationships can come from human (socio) and technical interactions (Oosthuizen &
Pretorius, 2016). Figure 1 provides a diagram of a sociotechnical system and its relationships.
As seen in Figure 1, the sociotechnical system exists within a complex environment. Achieving
human-AI symbiosis involves harmonising social and technical elements, working collaborat-
ively to accomplish the intended objectives. For example, organisations can use AI to assist
with quality checks in their production process. The objective function of the AI would be to
minimise quality issues in the assembly, which would align with the production manager’s ob-
jective. The production manager would, for example, support the AI solution by investing in
more labelled data, providing more processing power or routinely maintaining the AI system
by updating its algorithms to reflect any changes in production processes or quality standards.
In return, the AI system will decrease rework costs and enable the organisation to achieve its
production targets. In this example, the objective of the AI system and the humans involved
are aligned.

As this study is focused on the suitability of two theoretical underpinnings in AI organisa-
tional adoption, a focus on sociotechnical aspects can assist change mediators in managing
change between the actors such as firms, organisations and technology as well as the adop-
tion as a whole. Gregor (2006) defines “how-to” theories as theories applicable to design and
action. The theoretical “how-to” knowledge is required to assist the mediators of the adop-
tion. For changes to sociotechnical systems, mediators are critical actors in promoting system
changes, reducing risks, reducing uncertainties, and thereby improving system sustainabil-
ity (Wihlborg & Söderholm, 2013). Wihlborg and Söderholm (2013) identify four reflective
elements, in which mediators promote change while developing a system in its social context.
They translate instead of transferring specific knowledge, function as a singular gateway to
knowledge, support the selection process through their interpretive components, and connect
knowledge in unexpected ways. Sociotechnical theory is employed as the guiding lens to
achieve a holistic approach in investigating the fostering of human-AI symbiosis.

4 TOE FRAMEWORK

The TOE framework is an organisational-level theory which explains the technology con-
text, the organisational context (Tornatzky & Fleischer, 1990), and the environmental con-
text (see Figure 2) as the elements that influence a firm’s technology innovation adoption
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Figure 1: Sociotechnical systems (Oosthuizen & Pretorius, 2016)

decisions (Dwivedi et al., 2012). It provides a valuable theoretical perspective in examining
the integration of information technologies, arguing that the adoption, implementation and as-
similation systems in the organisation are influenced by elements associated with technology,
the organisation itself, and the external environment (Xu et al., 2017).

The technology context refers to all the relevant technologies to the organisation. Both
the technologies already in use and those not are included in the technology context and
influence how organisations can use technology to evolve and adapt (Dwivedi et al., 2012).
Technology innovations that are not presently in place in the organisation are categorised
into; those that create incremental change, technologies that trigger synthetic change, and
those that are radical and produce a discontinuous change (Dwivedi et al., 2012; Tushman &
Nadler, 1986). The technology innovations that create incremental change require the smal-
lest learning requirements. Technology innovations that produce a discontinuous change re-
quire a substantial learning requirement and, therefore, substantially and dramatically impact
the organisation (Tushman & Nadler, 1986). An organisational context is the resources and
characteristics of the organisation, including the firm size, internal company communication,
structures between employees, and the resource availability level (Dwivedi et al., 2012). The
organisational structure (centralised compared to decentralised) and communication processes
(management leadership) must be understood to identify the relationship to the innovation ad-
option process. In the organisational context, the context involves the organisational compon-
ent and the individual in it (Widyasari et al., 2018). The environmental context refers to the
surrounding conditions and factors in which the organisation exists and includes aspects such
as the structure of the industry, the service providers, the regulatory environment (Dwivedi
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Figure 2: Technological-organisational-environmental (TOE) framework (Tornatzky & Fleis-
cher, 1990)

et al., 2012), competitor pressures, customer pressures, partner pressures and government
pressures (Chen et al., 2019).

Since the TOE contexts significantly impact adoption, including in the case of analyt-
ics (Maroufkhani et al., 2020), this study adopts the TOE framework as its conceptual found-
ation. The framework accounts for external factors directly influencing AI adoption and en-
ables scholars to focus on broader AI adoption characteristics and attributes. Furthermore,
the framework complements sociotechnical theory by considering the organisational context
of AI adoption.

5 DOI THEORY

A theory often employed to understand and explain technology adoption within the realm
of new innovative methods is the DOI theory (Lee et al., 2011; Nam et al., 2019; Rogers,
1995; Xu et al., 2017). Because AI is evolving and can be seen as a constantly changing
entity, it remains an innovation. The DOI theory is well-suited for studies that emphasise
the dissemination of innovation, as opposed to alternative theories such as the TAM (Davis
et al., 1989) and the theory of planned behaviour (Taylor & Todd, 1995), which primarily
concentrate on technology or behaviour in a broader sense. Also, because of the continuous
evolution of AI technologies, the varying rates of adoption, and the complexity involved in
adopting AI, AI adoption is a prime candidate for analysis using DOI (Almaiah et al., 2022;
Handoko et al., 2023).

The definition of diffusion in the context of innovation theory is the mechanism through
which, over time, innovation is communicated through specific channels among individuals
within a social system (Rogers, 1995, p. 5). The concept is that an innovation achieved wide-
spread adoption until it becomes self-sustained. The innovation-decision process is the mental
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progression that an individual experiences. It includes stages such as knowledge, persuasion,
decision-making, implementation and confirmation (Rogers, 1995). The innovation diffusion
theory encompasses five attributes of an innovation: compatibility, relative advantage, trialab-
ility, complexity, and observability. These characteristics explain the adoption of innovations
and the decision-making process. In innovation diffusion theory, the extent to which a person’s
(or unit’s) adoption is relative to other members of the social system is classified as innovators,
early adopters, early majority, late majority and laggards (Rogers, 1995). It should be noted
that in technologies such as generative AI, issue observability could become a challenge. In
many cases AI is seen as a black box to the end user (Asatiani et al., 2020).

This study aims to create a theoretical framework to assist researchers with “how-to” know-
ledge in terms of a theoretical approach to study the enablement of organisational AI adoption.
Innovation diffusion theory has been extensively utilised to identify the enablers (variables) of
information systems adoption in organisations (Nam et al., 2019; Ransbotham et al., 2019; Xu
et al., 2017). When identifying the enablers, organisations need to consider that those focus-
ing only on the technical enablers (variables) tend to neglect the transformational approaches
required to obtain sustained business value with AI adoption (Ransbotham et al., 2019). DOI
theory is a suitable mechanism for identifying enabling factors for adopting organisational AI.

6 A LENS FOR STUDYING THE ENABLEMENT OF AI ADOPTION

On an enterprise-level view, the most advanced level of data-drivenness and automation, an
organisation can be viewed as a giant cybernetic collective (Yolles, 2006). This collective
exists within an environment and will impact the people and the natural environment.

To study the enablement of organisational AI adoption, a comprehensive framework that
integrates the sociotechnical nature of AI systems is proposed. This framework leverages the
TOE framework to identify and analyse the various external and internal factors that influence
the adoption of innovations within an organisation (Tornatzky & Fleischer, 1990). The DOI is
included to study how knowledge about innovations spreads within social systems, focusing
on communication channels and time (Rogers, 1995). The integration of DOI and the TOE
offers distinct yet complementary epistemological, ontological, and axiological perspectives
critical for understanding AI adoption. Although the focus is on pragmatism, epistemologic-
ally, this framework offers flexibility, accommodating various approaches, including positiv-
ism and interpretivism. Ontologically, in the context of knowledge representation, the DOI
views innovations as entities that move through social networks, interacting with and being
shaped by various actors (Rogers, 1995). In contrast, the TOE framework perceives innov-
ations as complex phenomena influenced by the interplay of technological, organisational,
and environmental factors (Tornatzky & Fleischer, 1990). Building on this understanding, the
value-related considerations of these frameworks are explored. As introduced in Section 2,
pragmatism embraces a particular ontological perspective, with actions and change as the
essence, in this case, actions to increase AI adoption to bring value to the organisation. Axi-
ologically, the DOI concerns itself with the societal value of innovations and how they are
perceived across different adopter categories (Rogers, 1995). The TOE framework concerns
how technological advancements, organisational readiness, and environmental pressures align
with the organisation’s goals, ethics, and strategic priorities. It focuses on the effectiveness
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and ethical implications of adopting innovations, considering the internal and external con-
sequences for the organisation and its stakeholders (Tornatzky & Fleischer, 1990).

The combination of DOI theory and a TOE framework is familiar to researchers as it offers
both a macro (environmental and organisational) and micro (innovation characteristics and
adoption process) perspective. DOI theory and the TOE framework have been successfully
adopted in several studies (Wei et al., 2015; Wright et al., 2017; Xu et al., 2017; Zhu et al.,
2006). “Business analytics adoption process: An innovation diffusion perspective” is one of
the more recent studies. The study used DOI theory to understand organisations’ business
analytics adoption (initiation, adoption, and assimilation) and TOE framework to identify its
drivers (Nam et al., 2019). The TOE and DOI are also used in AI adoption studies. However,
they do not fully allow organisational conclusions regarding causality (Alsheibani et al., 2020).
To understand the causality of elements, we propose including the process steps toward adop-
tion as an integral part of theories studying the organisational adoption of AI (See Figure 3).
In DOI theory, the diffusion of innovation involves three main stages: initiation, adoption, and
assimilation (Rogers, 1995). These phases are critical. The different phases will have different
enablement elements and considerations. In the initiation process, the organisation becomes
aware of the innovation, in this case, AI. The second process is the actual adoption process.
During this process, AI is implemented and confirmed. The last process is the assimilation
process. AI becomes an integral part of the organisation’s routines and practices during this
process. The process is influenced by factors such as AI complexity, trialability, observability,
relative advantage and compatibility with the organisation’s existing practices (Rogers, 1995).

As mentioned in the introduction, a data-driven organisation can be defined as an organisa-
tion that acts on observed data rather than merely gut feeling and does so to achieve financial
or non-financial benefits (Anderson, 2015). AI can act autonomously. Therefore, AI should
not be seen as merely a hyper-digital technology (Smit, Eybers & Van der Merwe, 2024). AI, by
virtue of its decision-making capabilities and ethical implications (Crawford, 2021). Therefore,
it should be considered as possessing a form of agency. This perspective would acknowledge
the role of AI role as an active agent in organisational contexts.

Additionally, a data-driven organisation would require AI expertise, tools and a certain
culture to adopt and embed AI in the organisation. They effectively use data to enable them
to achieve their objectives. Furthermore, the impact of AI is recognised by including the
environmental context. The impact can be extensive and includes AI technologies’ social,
political, and environmental implications. It can go as far as examining the hidden costs of
data extraction and labour exploitation (Crawford, 2021).

The proposed theoretical framework is similar to Alsheibani et al. (2020). However, it
includes AI expertise, AI tools (including platforms), culture, execution, and benefits of AI.
This is included, as a theory should not be limited to the “what”, but also includes the “how”,
“when” or “why ” (Bacharach, 1989), Answering research questions such as how did the enabling
factor contribute to the initiation of the use of AI tools in the organisation? and when does the
enabling factor contribute to an adoption of a data-driven culture in the organisation?, can assist in
the evaluation of enabling factors and also be used as a step towards understanding of causality
in AI adoption. In the first research question example, how did the enabling factor contribute to
the initiation of the use of AI tools in the organisation?, an example of an enabling factor could
be the hosting of technology days (Smit et al., 2022).
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Figure 3: The proposed framework provides a theoretical lens for studying
the enabling AI adoption

Framing these questions within a pragmatist paradigm encourages a focus on obtaining
information that is of value to practice. We want to emphasise how important pragmatism is
for this study as a philosophical foundation, especially in DSR. A pragmatic approach concen-
trates on the applications and implications of concepts, theories, and deeds in the real world.
It emphasises how crucial it is to consider how valuable and applicable research findings are
to solving real-world issues. Pragmatism has several significant benefits in the context of this
article, which tries to identify and assess enablers for the successful adoption and application
of AI within organisations:

Emphasis on practical results: By taking a pragmatic approach, the research will concen-
trate on producing information that can immediately be implemented to help organisations
adopt AI. This strategy fits in well with the paper’s objectives: to comprehend the elements
that influence the adoption and implementation of AI successfully or unsuccessfully.

Flexibility and adaptability: Pragmatism promotes blending research approaches and meth-
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odologies and various theoretical viewpoints (such as TOE and DOI). This adaptability fits
in well with the paper’s strategy, which mixes several theoretical frameworks to analyse
and comprehend the adoption of AI in organisations.

Problem-focused approach: Pragmatism strongly emphasises tackling real-world issues and
difficulties, making it especially appropriate for DSR. DSR attempts to develop and assess
artefacts (such as models, frameworks, or tools) to address real-world issues. This study
shows a clear commitment to solving the practical issues of AI adoption through the eval-
uation methodology for evaluating the efficacy of enabling variables and the focus on the
complex sociotechnical systems within organisations.

Place an emphasis on context: Pragmatism recognises the significance of context in com-
prehending and solving problems. This is especially pertinent to this article because it is
believed that the organisational context significantly impacts the adoption and use of AI.
The research can better account for the various and complicated circumstances in organisa-
tions’ functions by adopting a pragmatic approach, improving the findings’ generalisability
and application.

Pragmatism enriches the research by focusing on useful results, encouraging methodolo-
gical flexibility, adhering to the problem-oriented methodology of DSR, and taking context
into account. The goals of the article will be met by this philosophical position, which will
ultimately contribute to a more thorough and practical understanding of the elements that
affect the effective adoption and application of AI within organisations. To support the integ-
ration of AI in an organisation, the framework depicted in Figure 3 was utilised in the form
of a case study (Smit, Eybers & van der Merwe, 2024). It effectively links theoretical insights
with practical applications. It drew upon the DSR methodology, particularly the cycle steps
outlined by Vaishnavi et al., to construct an AI Adoption Framework (AIAF) (Vaishnavi et al.,
2004). The theoretical foundation for the research was based on the theoretical framework as
outlined in this paper. A case study at an IT Hub formed the basis of the empirical work, which
was structured around a main DSR cycle and three supporting sub-cycles. These sub-cycles ex-
amined socio-enabling factors, technical-enabling factors for AI adoption, and a comparative
analysis between AI and traditional data-driven technology adoption.

While evaluating the framework across multiple case studies is ideal, it may not always be
feasible. The next section explores generative AI as a potential alternative for assessing the
effectiveness of a theoretical framework.

7 GENERATIVE AI AND RESEARCH

True to the pragmatism approach described in Section 6, a flexible problem-oriented way
to explore the framework’s usefulness is required. Generative AI can be a powerful tool for
brainstorming research ideas (Al-Ahmadi, 2023). Therefore, to assess the framework’s effect-
iveness, this research utilises generative AI to generate and explore research ideas based on
the proposed framework (See Figure 3).
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7.1 Generative pre-trained transformers
In the domain of generative AI, the recent advances in large language models (LLMs) like
ChatGPT2, Google’s Bard3 and X’s Grok4 are taking the world by storm. OpenAI’s ChatGPT
is one of the most popular LLMs. It is trained on many books, press articles, Wikipedia, and
other web content (Teubner et al., 2023). ChatGPT accesses GPT-4, which is a language
model based on the generative pre-trained transformer architecture and has been enhanced
through a training method known as reinforcement learning from human feedback (Thorp,
2023). GPT-4 allows for new business opportunities and efficiency potential (Teubner et al.,
2023). One example is its use by writers to suggest corrections, alternative phrasing or even
to write stories (Teubner et al., 2023). GPT-4 can be used to support empirical research (Liang
et al., 2024). However, it is also known to make mistakes, for example, referencing scientific
studies that do not exist (Thorp, 2023). While fully acknowledging the limitations of LLMs (Al-
Ahmadi, 2023; Thorp, 2023); this research utilises LLMs’ capabilities to generate text based
on prompts, which allows the researchers to apply the theoretical framework experimentally.

7.2 Generative AI prototype that applies the framework
A generative AI application was developed to experiment with the usefulness of the proposed
framework (Figure 3). Like a human applying the framework, the generative AI application
uses the framework as a lens to study how to enable AI adoption. This application uses the
framework as the theoretical basis from which GPT-4 will be called. The user is then allowed
to select focus areas from the framework. In the example in Figure 4, the Technical system,
Technological context, Assimilation and Analytical tools were selected.

The selection is then used as input to the prompt engineering process. Prompts are instruc-
tions given to an LLM to ensure specific qualities of the generated output. It can be seen as a
form of programming that can customise the outputs and interactions with an LLM (White et
al., 2023). The first step of the prompt engineering process was to set the context as “You are
an information systems researcher and interested in the adoption of artificial intelligence in organisa-
tions”. After that, the selected framework elements are used to define the prompt. A prompt
pattern was created from the framework to provide re-usability (White et al., 2023). The code
can be seen in Figure 5. As the LLM’s ability to generate relevant and accurate responses is
directly correlated to the clarity and precision of the prompt provided (Zhou et al., 2023), an
iterative process was used to define the prompt’s code.

After the prompt engineering process, the application calls a GPT-4 API and requests GPT-4
to create a possible problem statement and related research questions. The context, prompt
and result are displayed to the user for review. An example of how the application presents
the results can be seen in Figure 6. As can be seen by the following prompts, the generated
results by GPT-4 are relevant.
Example 1 prompt: “Propose a problem statement and relevant problem research questions about

the environmental aspects to increase the adoption of tools in the context of organisational arti-
ficial intelligence adoption”.

2OpenAI’s ChatGPT – https://openai.com, [Accessed, November 17 August 2023].
3Google’s Bart – https://bard.google.com, [Accessed, November 17 August 2023].
4 xAI’s Grok. https://x.ai, [Accessed, November 17 August 2023].
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Figure 4: Generative AI application allowing a user to select elements from the framework

Example 1 output: “Research Question: What are the key environmental factors that either pro-
mote or inhibit the adoption of AI tools in organisations? Problem Statement: Despite the rapid
advancements in artificial intelligence (AI), its adoption in organisations remains relatively low.
The problem seems to lie in the environmental factors that influence the decision-making pro-
cess of AI adoption in an organisation. These factors include competitive pressure, technological
infrastructure, regulatory climate, and socio-cultural norms within the organisation. The under-
standing of these environmental aspects and their impact on AI adoption is crucial to increase
the utilisation of AI tools in organisations”.
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Figure 5: Prompt engineering setting the context and question

Example 2 prompt: “Propose a problem statement and relevant problem research questions about
the organisational aspects to increase the initiation of financial benefits in the context of organ-
isational artificial intelligence adoption”.

Example 2 output: “Research Question: How can organisations strategically align their AI initiat-
ives with their business objectives to maximise financial benefits? Problem Statement: Despite the
increasing interest and investment in artificial intelligence (AI) technologies, many organisations
are yet to realise significant financial benefits from their AI initiatives. This underperformance
may be due to a variety of factors, including technological complexities, organisational readiness,
and environmental dynamics. Understanding these factors can provide valuable insights into the
initiation of financial benefits from AI adoption in organisations”.
A clear and well-defined problem statement and supporting research questions set up a

good starting point for a concise and convincing argument for a thesis. Research questions
support the problem statement to pinpoint what the study is addressing (Hofstee, 2006). Both
examples from the generative AI application provide well-defined and topic-specific problem
statements and research questions, which can facilitate a researcher in the first step to a thesis
with a compelling argument.

In addition to the examples, all permutations of the section of the framework were submit-
ted via the application. Proposed research questions included a wide range of “how”, “when”
and “why” questions. Similar to the results found by Sandkuhl et al. 2023, this application il-
lustrates that GPT, in this case, GPT-4, can coexist with domain experts (Sandkuhl et al., 2023).
The use of generative AI to support research is still a contentious topic. Still, this small proto-
type showed that generative AI can be used to explore the validity of proposed frameworks.
Generative AI can play an important role in supporting researchers and as tools for the people
posing the hypotheses (Thorp, 2023). Even if generative AI is just used in the ideation phase
of research, the potential and impact of such tools warrants future research (Stokel-Walker,
2023).

8 CONCLUSION

The paper’s main objective was to explore the suitability of the technological-organisational-
environmental (TOE) framework and diffusion of innovation (DOI) theory towards compre-
hending AI adoption as part of sociotechnical systems. This paper explained the requirement
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Figure 6: Based on the proposed theoretical lens, GPT-4 generated results

of an appropriate theory to assist in identifying enablers for transformations and be useful to
support and help the change management and adoption process while having a holistic per-
spective. Firstly, sociotechnical theory is introduced as a high-level lens for this study to allow
for a holistic perspective with the target of human-AI symbiosis. In sociotechnical theory, the
TOE framework is proposed to identify elements that influence an organisation’s adoption de-
cisions regarding technology innovation. Secondly, DOI theory is suggested to identify the
enablers of AI adoption.

The TOE framework, the DOI diffusion processes (initiation, adoption and assimilation)
and the elements of data-driven organisations are combined into one framework. This paper
contributes on a theoretical level by providing a framework to evaluate the possible impact
of the enabling factors and, therefore, contribute to causality knowledge. It can, therefore,
be used to identify research questions related to the “how”, “when” and “why”. However,
like all studies, this paper has limitations. The researchers are fully aware that the proposed
theoretical model is not close to a grand theory on organisational AI adoption. However, our
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approach includes the use of the diffusion processes to evaluate the “how”, “when” and “why”
the enabling factors can contribute to causality knowledge in the field of AI research in In-
formation Systems. Future studies will focus on applying the theoretical framework to support
understanding the causality and effectiveness of different enabling factors. The Technology-
Organisation-Environment (TOE) framework can be harnessed to enhance AI prompt gener-
ation, contrasting it with the Diffusion of Innovations (DOI) theory to produce a coherent
contribution to future research. Additionally, the application of generative AI in research re-
mains a relatively novel area. Future studies could further explore how recent advances in
LLMs may influence academic research practices and outcomes.
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