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Abstract

Artificial intelligence (Al) is transforming the world by integrating the digital and physical worlds. Modern
businesses utilize Al systems to optimize their operations, make strategic decisions and to enhance quality etc. On the
other hand, Small and Medium-sized Enterprises (SMEs) constitute a sizeable portion of the global economy and are
the main drivers of economic development. The highly saturated market of SMEs demands them to adopt innovative
digital technologies to stay competitive. However, there are various challenges including ethics, transparency, privacy,
biases, financial limitations, infrastructural incapacity, and others associated with the adoption of AI. Most SMEs are
unable to measure Al readiness since it is a multi-faceted procedure that requires developing a multidimensional
construct with variable elements. Therefore, this work proposes a Technology-Organization-Environment-Human
(TOEH) framework that comprehensively captures the possible dimensions of Al readiness and their related elements.
The model carries out this evaluation at the micro level by assessing the attributes of all dimensional elements for
each of the four dimensions. In the pr-assessment phase, severity index for each attribute of the dimensional elements
is formulated through expert review that serves as a metric to assess Al readiness. In the assessment phase, firm’s
capabilities are identified through a comprehensive questionnaire and each of the dimensional elements is assigned a
readiness state (informal, struggling, approaching and desirable state). Based upon the state of these dimensional
elements and the pre-determined severity ratings, a readiness rating is assigned to the four dimensions. The proposed
model is also capable of suggesting a comprehensive action plan based on the organizational inadequacies. It is
iterative that requires SMEs to reassess their readiness until it achieve the desired or required readiness state.
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1. Introduction

Modern businesses are using Artificial Intelligence (Al) based tools to enhance their operations and improve the
quality of their offerings. Al is touted one of the main drivers of 4th and 5th industrial revolutions that intend to
transform the industry by seamless integration of digital and physical worlds [1]. Various sectors like finance,
education, manufacturing, healthcare, transportation and others are attempting to optimize their processes and reshape
their business models using Al. However, businesses haven’t still been able to leverage the full potential of artificial
intelligence [2]. On the other hand, several researchers identified various challenges like ethics, transparency, privacy
and biasness etc. associated with the adoption and management of artificial intelligence [2 - 6]. They further established
that these issues are largely due to inappropriate organizational structure or lack of vital resources to support Al
technologies. Similarly, most of the organizations are unable to measure the organizational readiness correctly, that is,
if they are ready to adopt Al technologies or need to upgrade [7,8]. Further, researchers have hinted that Al readiness
demands different capabilities as compared to adoption of other technologies [8,9]. It requires the organizations to
upgrade dynamically with regards to their resource allocation, employee skills and decision-making procedures [10].

Small and Medium-sized Enterprises (SMEs) constitute a significant portion of the global economy and are the
main drivers of economic development. Digitalization is a tool that allows SMEs to enhance their operations, optimize
organizational processes and improve overall performance [2]. Several cutting-edge technologies for industrial support
are being developed, and the competitive market demands the SMEs to adapt these innovative digital technologies
[11]. Although there is great hype for Al technologies in SMEs, not much work has been carried out to explore and
measure the readiness of organizations for Al adoption. Several studies [6-21] have explored various aspects related
to this area: for example, [9, 17] examined artificial intelligence acceptance on the individual level whereas [10] and
[12] explored Al adoption factors at governmental level. In addition, [13-15, 18-21] examined Al adoption factors in
large enterprises, and [16] discussed Al adoption determinants for SME’s. With this lack of understanding and less
exploration of the area, there is a need for a comprehensive framework to assess and measure the readiness of SMEs
for the adoption of Al technologies. Furthermore, [22] explained that assessment of organizations’ readiness for Al
adoption is a multi-faceted procedure that requires developing a multidimensional construct built upon multiple
readiness dimensions with variable elements. Therefore, the proposed study intends to address the following two
research questions.

e What are the possible dimensions and their related elements that can best capture the organizational Artificial
Intelligence readiness?

e How to assess and measure the readiness of SMEs for the adoption of Al technologies?
2. Methods

This work uses the design-science-research methodology (DSRM) proposed by [23]. It is widely used for
conducting and presenting DSR in information systems (IS). It is comprised of six steps including problem
identification and motivation, objectives for solution, design and development, evaluation, and communication [23].
The purpose of the work is to develop an Al readiness assessment model to assist SMEs for successful adoption of Al
systems. Therefore, the aims of the research based on the model proposed by [23] are described in Table 1 below.

Table 1: DSRM description for the proposed work

DSRM element Description

Problem identification =~ Understand if the design of a model to assess Al readiness for Al adoption is possible; How the model can help
& Motivation SMEs developing an “Action plan”?

Objectives for solution  To develop an Al readiness model that can help assess Al readiness to assist SMEs for successful adoption of Al
system and guide SMEs in formulation of future action plan.

Design & development  All the Al readiness dimensions, their elements and attributes of these dimensional elements will be identified.
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A model will be developed that will be able to assess Al readiness across different dimensional elements to assist
SME:s for successful adoption of Al system along with providing guidance in formulation of future action plan.

Evaluation The proposed model will be applied to SMEs that are either undergoing Al adoption or intending to adopt Al
systems. Academic and industry experts will evaluate the results of the model. A Likert scale ranging from 1 to 5
will be used to measure and define the success of the model.

Communication Various publications will communicate the results of the model to the scientific community.

3. Literature review
3.1. Al readiness

Artificial Intelligence caters for a range of intelligent business applications concerning different business
operations. To effectively integrate these technologies, it is essential to assess the existing digital capacity and
capability of the organization [18]. The Al adoption journey for SME’s can be more difficult and uncertain due to
various technological, organizational and environmental challenges that SME’s must face. Inadequate or outdated
existing technology infrastructure, lack of technical expertise, limited budgets, lack of technology know how, rigid
organizational culture, lack of government support and many such issues makes it difficult for SMEs to adapt and
integrate Al technologies [8, 16, 24]. On the other hand, the development of these novel technologies is extremely
fast and redesigning the entire business model to integrate these technologies may incur huge costs, full of
uncertainties for the top management along with high level of associated risk [8]. Therefore, it is pertinent for SMEs
to carry out a preliminary evaluation to assess if the organization is ready to initiate the process of Al adoption.

This pre-initiation phase of determining the existing infrastructure, resources and environment to check if the
organization has the capabilities to embrace and reap benefits from the intended change is referred to as readiness
[18]. There is a difference between the concepts of readiness and maturity. Whilst the readiness framework aims to
assess the situation in pre-initiation phase and determines if the change process should be initiated or not [20]; maturity
level of an organization refers to different states of developmental progress during or after implementation. These may
include incomplete, ready or perfect states [21]. Readiness has been studied in digital phenomenon like big data and
industry 4.0 in general [19, 20], however, there is a big gap in the literature on the assessment of readiness for Al
adoption in SME’s.

3.2. Related work

Research on Al about organizational studies is largely concerned with the adoption and implementation of Al
systems, measuring satisfaction and assessing the organizational readiness for Al adoption [25]. [13, 22] assessed
organizational Al readiness; [25, 26] studied and proposed Al adoption frameworks; [9, 17] assessed the users’
satisfaction for Al technologies whereas [27, 28] studied Al implementation. Apart from that, these studies have been
conducted under varying contexts and focus groups. For instance, [9, 17] examined artificial intelligence acceptance
on the individual level understanding consumers’ acceptance of automated technologies and assessing students’
readiness for the artificial intelligence age respectively. [10, 12] explored the factors influencing readiness of adopting
Al in governmental authorities, whereas [14-15] examined organizational Al adoption factors but observed the
findings in context of large enterprises. [16] studied Al adoption determinants in context of SME’s that examined
various factors impacting Al adoption and identified the relative significance among the associated variables.

Furthermore, several authors [6, 7, 8, 29, 30] examined different dimensions of Al readiness, which refer to
capability elements of an organization that are relevant to Al adoption: [8] conceptualized the Al readiness construct
and identified eight dimensions of Al readiness including informational, environmental, infrastructural, participants,
process, customers, data, and technological readiness; [29, 33] proposed model to determine influential factors or
prerequisites affecting Al adoption based upon the Technology, Organization and Environment (TOE) framework;
[7] suggested a readiness model with seven readiness dimensions and [7] proposed a model with ten readiness
dimensions. On the other hand, [11, 31] identified various determining factors related to Al adoption among SME’s.
Researchers also explored different challenges relating Al like social, data, economic, organizational, ethical and
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technological issues etc. along with the opportunities it offers in different perspectives like public sector, science and
technology, business and humanities perspectives [32-35].

As explained above and shown in table 2, the focus of the previous studies varies based upon the firm type, business
area and the research area. Although some of the studies reported the readiness dimensions, none of these studies
presented any scheme or model to assess readiness of SMEs for Al adoption. Therefore, this work intends to develop
a practical framework that can serve as both an assessment and guidance tool for SME’s.

Table 2: Related work

Reference
(6]
[7,8]
9]

[10]
(1]
[12]
[13]
[14]
[15]
[16]
[17]
[22]
[25]
[26]
[27]
[28]
[29]
[33]
[34, 35]
[36]
[37

]
]
]
]
]
]
]
]
]
]
]
]

Key findings
Artificial intelligence capabilities and readiness
Al readiness dimensions
Drivers of digital voice assistants’ adoption
Critical factors for successful implementation of Al
Assessing Al readiness across Govt. organizations
Strategic guidelines for DT under industry 4.0
Al readiness framework
Responsible Al (RAI) capabilities
Framework for Al adoption
Influential technological factors affecting Al adoption
Measurement of readiness to learn about Al
Organizational Al readiness factors
Adoption of Al empowered Al robots
Impact of Al adoption on job engagement & employees
Employees' acceptance of Al model
Al support to management of the healthcare system
Application of Al readiness Framework
Influential factors affecting Al adoption
Barriers and challenges to the Implementation of Al
Al trust framework and maturity model
Al adoption model
Determining factors related to Al adoption
Analyzing the readiness of firms with Al technologies.
Drivers of and barriers of Al adoption
Key dimensions of Al-driven digital transformation
Measuring organization’s Al readiness
Impact of TOE prerequisites for Al adoption
Recognized the benefits of Al adoption

Organizational factors and indicators for Al readiness assessments

Factors influential in readiness for Al adoption

Understanding people’s propensity to embrace and use Al technologies

A readiness navigator tool with Al

Firm type

Large
Mixed
Govt.
SME’s
Large
Mixed
SME’s
Schools
Large
Health sector
SME’s
Large
SME’s
Large
Large
SME’s
Large
Large
SME’s
Large
Govt. org
Large

Area
General
General
Services

General

Manufacturing
General
General
General
Accounting
General
Manufacturing
Employees

General

Business performance
General

General ™™’

General

General

Production

Project Management
General

General
Manufacturing
General

General

General

General

Tool

Though there is a big gap in the Al readiness assessment research area, previous studies provide substantial
knowledge about adoption, satisfaction, and implementation of Al. To develop a model for readiness assessment, it is
pertinent to identify relevant influencing factors. A comprehensive literature review was carried out for this purpose.
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To achieve better results, effective querying and correct use of keywords is extremely important. For instance,
different synonyms like “elements”, “factors”, “aspects etc. reflecting the action were used. Because of the gap in this
Al readiness assessment area, therefore, other keywords like Al adoption, Al satisfaction, and Al implementation
were also used to gain maximum insights to obtain relevant knowledge. 157 papers were shortlisted based upon their
titles, however, this number reduced to 41 after reading the abstract of the studies. Based upon the knowledge from
these studies, Table 3 below was formulated. The second column represents these influencing factors along with the
descriptive attributes for each factor in the third column. These factors were categorized based upon the Technology—
organization—environment (TOE) framework. TOE is an extensive multi-perception framework that can help examine
the technology adoption within organizations by identifying and analysing the influencing factors based on three
primary dimensions [49]. These include technological, organizational, and environmental dimensions [50]. Its wide
acceptability and applicability is due to its flexible nature that allows selection of contextual factors according to the
research context [51]. On the other hand, Al is a form of modern technologies that aims to mimic human intelligence
and increase operational efficiency that is somewhat swapping the roles and controls between human and technology
[52]. Tt is considered that human-technology relationship would determine the future of AI technologies in
organizations as it has potential to reshape the entire structure, culture and organization of a workplace [53-56]. This
inspired the need to consider “human” as a distinguished and primary aspect while exploring the Al readiness of
organizations.

Therefore, this work proposed to extend the TOE framework to Technology-Organization-Environment and
Human (TOEH) framework that examines human related factors for Al readiness along with others. It is not that the
TOE framework does not explore human factors, but only considers human as an organizational element. Whereas
the growing need for stronger human-technology association requires human related factors to be considered as a
primary dimension.

Table 3: TOEH framework description

Dimension Dimensional elements Attributes

Technological IT infrastructure

Readiness

Level of technology being used by the company; Computing, storage capacity and other IT

resources; ERP and other software capabilities [7, 57-60]
Data Access Availability, Volume and Quality of available data [7, 57-59, 64]
Security Firm's capabilities regarding Cyber security [7, 57-60, 64]

Tech. information
management

Ability to Figure out the need for Al adoption; Ability to identify digital solutions & choosing
right one [7,57,58]

Organizational
Readiness

Environmental
Readiness

Leadership support
Operational integration
Financial Analysis
Organizational culture
Organizational structure
Competitors

Ethics and Regulations

Government Support

Market

Supplier

Collaborators

Digital skills

Leadership's willingness and focus to adopt Al; Clarity in Al vision and strategy [67-72, 74]
Integrating operations, supply chain and ERP etc. [8, 67-73]

Organizational budget to invest in Al technologies; Return on investment [67-71,73-76]
Organizational ability and strategy for change management [67-73]

Communication capabilities and mechanism among different data touchpoints [67-73]
Competitor's digital capabilities; Competitor's business model and offerings [7,81-83]

Data processing and storage regulations; Legal repercussions in varying zones; Laws and
procedures regarding selling online [7, 81-83]

Funding and operational backing from the government [7,78-80, 84]

Al acceptance among customers; Customer needs; Buying behavior and other market
dynamics [7, 78-80]

Supplier's infrastructural compatibility; Supplier's acceptance and coordination [7,78]

Collaborator's infrastructural compatibility; Collaborator's acceptance and coordination
[7,68,78]

In-house ability to manage and leverage Al; Ability to implement change [36,85, 86]
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Human Employees Staff's skills and knowledge about Al; Willingness to learn; Employee's innovativeness [20,
Readiness 36,85, 86]

4. Multi-dimensional Al readiness assessment model

Al readiness is a complex phenomenon based upon multidimensional construct which is difficult to understand and
realize [22]. The proposed model is founded upon the dimensional elements influencing technology adoption. It
comprises of two components: pre-assessment readiness guide, and readiness calculation & guidance framework.

4.1. Pre-assessment readiness guide

The proposed four primary dimensions based on TOEH (i.e., technological, organizational, environmental, human)
can help report all related dimensional elements and their attributes that comprehensively describe each element. The
pre-assessment readiness guide will be built upon that knowledge. Experts will be asked to further determine the
gravity and significance of these attributes. This way each attribute will be assigned a severity index, which can help
formulating a readiness guide for the model to assess the Al readiness of the organization. The model will consider
this severity index as a metric that will determine the readiness state accordingly (e.g., attributes with higher weightage
will be given a higher weightage).

4.2. Readiness calculation & guidance framework

In this phase a questionnaire with a set of questions relating each readiness dimension will be administered to the
company. This set of questions will be shared with the relevant people of the organization to record their response
according to the state of their organization. For instance, the set of questions relating to technological dimension will
be sent to the technology experts of the firm and the management for accurate responses. However, researchers will
conduct interviews to record descriptive responses from the relevant people and then will fill the questionnaire in
accordance with the responses. This will allow the researcher to correctly assign the quantitative rating on a Likert
scale by careful understanding and interpreting the descriptive response. For instance, a question relating “data access”
(a dimensional element of technology dimension) could be phrased as: “On a scale of 5, how would you rate the
smoothness and reliability of data flow across operational layers”. The respondents from the IT department may
confirm the smooth and reliable data flow but also mention a certain layer of the organization that is still operating
manually, so the data flow may be interrupted at a certain point. Such responses are difficult for the respondents to
convey correctly through a numerical rating. Therefore, interviews would be beneficial for the researcher to
understand the exact situation. These responses will help in rating the elements of the four dimensions. Further,
mapping these results against the expert ratings in the pre-assessment readiness guide will assign a readiness state to
each dimensional element. For instance, there are four attributes of a dimensional element. Out of these four attributes,
experts rated 2 attributes as critical and the other 2 moderate. Therefore, the weight of the 2 critical attributes will be
higher than the others and will eventually determine the either of the four readiness states that are informal, struggling,
approaching and desirable state to the concerned dimensional element. Informal state depicts that the organization is
reactive and at the lowest state to support Al systems. The concerned element requires greater attention and well-
defined strategy to move up the levels. Struggling state represents that the organization has initiated the improvement
to address the concerned risks and issues; however, it still requires a lot of work to be done. Approaching state depicts
that although risks are still high, but organization is on the right track and requires further efforts to support successful
Al adoption. Desirable state represents a strong foundation for Al systems. Based upon the state of these dimensional
elements and the pre-determined ratings, a readiness rating will be assigned to the four dimensions too. Also, a
comprehensive action plan based upon the organizational inadequacies will be suggested. This will help the
organization to incrementally equip itself with the required attributes to successfully adopt Al systems.

The proposed model is iterative as it requires reassessing the readiness until the organization achieves the top
readiness state (desirable state). Since it proposes to assess the readiness of each dimensional element, it may be able
to identify any scarceness or insufficiency in terms of being ready to benefit from Al. Further, it shall also help the
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organization to continuously monitor their technological, organizational, environmental and human sphere, and may

identify any related issues.

( Pre- assessment Readiness \

guide

Attribute identification

Attributes for each dimensional element
that comprehensively describes the
element are identified through literature
review. These attributes will help in
designing the question list to assess
readiness.

Metric formulation

Severity index for each attribute of
the dimensional element will be
formulated through expert review that
will serve as a metric to assess the Al
readiness,

_/

Al Readiness calculation and guidance
framework

Firm's readiness state

A list of questions addressing all the
elements of the 4-readiness dimensions
will be sent to the relevant group (can
be Technology expert and Management
in case of technology dimension) of
Employees to rate the readiness of the
firm.

Dimensional element Readiness

Based on the mapping, each dimensional
element is assigned a readiness state and
gaps to move to next levels are identified.

Desirable
|l 1
Action plan
Based on the attribute assessment of Al
readiness, identified gaps and risks; a
list of action plan guidelines are
suggested that can assist the

Readiness states

organizations to progress to next levels,

The 4 Al Readiness Dimensions

Organizational
Readiness

Technological
Readiness

Environmental Readiness Human Readiness

IT infrastructure

Data Access

Leadership support

Competitors

Operational integration

| Ethics & Regulations |

Digital Skills |

Emplyees |

Security Financial Analysis Market
U E 7 GL ETa e Culture Supplier and collaboratos
management
Structure | Government Support |

Figure 1: TOEH framework-based Al Readiness assessment model of SME’s (TOEH-AIRAM)

5. Conclusion and Future work

This work proposed a TOEH framework highlighting four dimensions to determine the Al readiness. It further
explained dimensional elements and their attributes to provide a comprehensive description of these dimensions.
Moreover, an Al readiness assessment model for SME’s based upon the TOEH framework was proposed and
described. Since it is a preliminary model, therefore, it lacks elaboration of key aspects of the assessment. Further, it
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is presented based upon theoretical knowledge, its implementation in industry settings may expose its limitations with
regards to its application in varying contexts. Therefore, the next step would be the complete elaboration and
description of the (TOEH-AIRAM) model. The next research phase will present a detailed description of the pre-
assessment readiness guide that includes pre-determined rating for each dimensional element. Further, it would
include a detailed discussion on the set of questions to assess the Al readiness across the TOEH dimensions. After the
complete elaboration of the model, validation of the model in the industry settings will be carried out. It could also be
tuned and applied to large enterprises to make it applicable to both large enterprises and SMEs. Further, the conceptual
model can be implemented into a tool that can help in automated assessment of Al readiness of SMEs.
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