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Abstract. Micro, Small and Medium sized enterprises (MSMEs) face
considerable challenges in adopting Responsible Artificial Intelligence (RAI),
including limited technical capacity, a lack of tailored tools, and insufficient
access to training and certification. This study investigates the landscape of
RAI assessment tools and evaluates their applicability to MSMEs. Through co-
design workshops with Estonian MSMEs and analysis of 18 publicly available
RAI assessment tools, the research identifies key gaps in the current
assessment tools using the lens of the participating MSMEs, particularly in
learning support and consideration of environmental impact. The findings
highlight that few tools address the specific needs of MSMEs, including cross-
sector cooperation and academic partnerships. This research advances
perspectives on co-designing future RAI by demonstrating that the dominant
paradigm of RAI governance remains structurally compliance-centric instead
of allowing MSMEs to have a say. Limitations include geographic
concentration and qualitative scope, suggesting the need for more cross-
regional and empirical studies. The study calls for a shift from tool centric
compliance models to dynamic, ecosystem-based strategies for sustainable
adoption of RAIL
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1 Introduction

Micro, Small and Medium sized Enterprises (MSMEs) face considerable barriers to
adopting Artificial Intelligence (AI), primarily due to limited knowledge, resources,
and technical infrastructure. Additional challenges include the high cost of
implementation, insufficient training, integration difficulties, and concerns
regarding privacy and compliance with emerging Al regulations [1-4]. Many
MSMEs also struggle to understand and apply ethical principles in Al deployment
and often fear losing control over essential business functions to automated systems

[5].
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Despite these challenges, the prospects for Al integration in MSMEs remain
promising, particularly as costs decline and tools become more accessible. However,
the path toward ethical and effective Al adoption is hindered by difficulties in
understanding Responsible Al practices and compliance requirements [10].
Responsible AI (RAI) refers to the principles and practices that guide the design,
development, and deployment of Al systems in ways that are ethical, transparent,
and aligned with societal values and legal norms [6, 10]. RAT is essential for building
trust in Al systems, safeguarding stakeholders’ interests, and minimizing potential
harms [10].

Several studies have examined the current landscape of RAI assessment tools.
Radclyffe et al. (2023) evaluated the ALTAI tool and its effectiveness in identifying
and mitigating Al-related risks in industrial contexts [7]. Crockett et al. (2023)
further demonstrate that existing RAI toolkits lack adaptability and often fail to
address the specific needs of MSMEs [1]. Similarly, Stahl et al. (2023) present a
foundational framework for conducting AI Impact Assessments (AI-IAs),
emphasizing the importance of recognizing both positive and negative societal
impacts [8]. Meanwhile, Xia et al. (2023) provide a mapping study of Al risk
assessment frameworks, highlighting structural and conceptual divergences that
complicate their adoption by smaller organizations [9].

Collectively, these studies underscore the need for tailored, practical RAI
assessment tools, particularly for MSMEs operating in dynamic, resource-
constrained environments. They also highlight the importance of situating Al
assessments within a broader socio-technical ecosystem, recognizing that Al
systems are not isolated technologies but are deeply embedded in organizational,
legal, and social contexts [8].

This paper contributes to this growing body of research by exploring how MSMEs
can be actively engaged in the design process of RAI practices and tools. The study
makes two primary contributions. First, it presents findings from two co-design
workshops exploring MSMEs’ lived experiences and needs regarding Al and RAI
adoption. Second, it synthesizes insights from an analysis of 18 RAI tools currently
available on the market, while embeding the co-design workshops outcomes in the
analysis.

This paper represents the second phase of an ongoing research initiative focused
on enabling RAI adoption among MSMEs. The first phase involved a comprehensive
literature review, previously published [10], which identified the specific challenges
and needs MSMEs face in implementing RAI practices. A central finding of that
review and a key motivation for the present study was the need for tailored RAI
assessment tools customized to MSMEs operational realities and workflows.

The following sections outline the research based design, present the key
findings, and discuss elements of a forward looking RAI assessment approach,
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offering new insights into the development of ethical and context-sensitive Al
ecosystems in practice.

2 Research Questions, Data and Analysis Methods

We conducted two co-design workshops with industry representatives in Estonia
and then analyzed 18 publicly available RAI tools. The purpose of the tool analysis
was to assess how well the assessed tools respond to the needs of MSMES. The
criteria we used to analyze the 18 RAI tools were derived from the co-design
workshops and the literature review we previously published [10].

We designed the co-design workshops to collect insights about MSMESs’
experiences and challenges across the following themes to address the RAI needs
broadly and not only from one sector:

e Circular Economy and Green Transition

e Governmental Strategies and Support for Companies
e Academic Support for Companies

e Industry PhD or Master’s Programs

e  Collaboration with Other Companies

e  Algorithmic Systems, including Responsible AI

Based on these objectives, two main research questions guided this study:

1. How do MSMEs experience the ongoing digital and green transitions,
particularly with regard to Al adoption?

2. To what extent do currently available RAI assessment tools support
MSME:s in their RAI adoption journey?

In this section, we present the process and outcomes of the co-design
workshops, as well as the analysis of the 18 Responsible Al tools.

2.1 Co-design Workshops Method

For this research, we chose to adopt co-design workshops [13] as the primary
method, employing prompts [14], as the aim was not only to understand the
challenges and needs of the participating companies but also to actively engage the
participants and facilitate experience sharing. This co-design approach recognizes
the participants as experts in their own domains, allowing them to define their
challenges and needs [12,13]. In addition, providing enough time with structures
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from discussion enhances the sharing of experiences and builds a ground for shared
understanding.

The structure of the co-design workshops consisted of two initial presentations.
One on Al regulations and another one on the EU’s policy perspective on future
industries. Following the presentations, the participants were invited to engage in
free form discussions around a provided canvas (see Figure 1) with prompts and
post-it notes. To preserve the neutral attitude of the participants, our roles as the
facilitators were limited during the discussions to asking clarifying questions and
responding to any questions the participants had, such as inquiries about the timing
of regulations or the entities involved in their development. Each workshop lasted
approximately three hours, and structured as follows:

e Presentations (30 minutes)

e Introduction to the workshop (10 minutes)

e Free form discussion among participants (2 hours)

e  Debriefing of the discussion (around 30 minutes)

e  Breaks were distributed at varying intervals,
depending on the participants’ engagement and the
flow of the discussion.

[ .
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Fig. 1. Collaborative Canvas for Discussion. The canvas used during the co-design workshops
featured a series of thematic prompts to guide and facilitate the discussions among the
participants.

112



Interaction Design and Architecture(s) Journal - IxXD&A, N.68, 2026, pp. 109 - 136
DOI: 10.55612/s-5002-068-004

The first workshop took place in September 2022 as an in-person event at Tallinn
University, with representatives from four Estonian companies. The second
workshop was in November 2022, also in person at Tallinn University, and involved
seven Estonian companies. During both co-design workshops, two facilitators were
physically present including one of the authors, and the other author was joining
online.

2.2 Recruiting Participants

We recruited the participants for this study through a combination of convenience
sampling [11] and snowball sampling, Chain Referral methods'. We initially
leveraged our existing professional networks to identify potential participants. We
encouraged these initial contacts to share information about the workshops within
their own networks, resulting in additional referrals and expanded recruitment.
The primary eligibility criterion was that participating companies had to be
classified as MSMEs. All companies were based in Estonia. This geographic focus
was partly due to the in-person nature of the two workshops, which made
participation by companies outside Estonia impractical at this stage. Recruitment
was not restricted to any specific sector or industry, as the aim was to capture a
diverse range of perspectives and experiences from MSMEs. The recruitment
process lasted approximately two months. Through this extended recruitment
period, we assembled a sample of MSMEs that met the defined criteria and provided
relevant insights into the challenges and needs associated with RAI adoption.

2.3 Participants’ Characteristics

A total of 11 Estonian companies participated across the workshops. Of these, four
were classified as micro-enterprises and seven as small or medium-sized enterprises
(SMEs). The participant group was predominantly male, comprising nine men and
two women, with ages ranging from 30 to 40 years. The represented industry sectors
included automation; forestry and wood; manufacturing (including furniture
production, staircase production, infrastructure and gas, industrial lighting, element
house production, and heat pump sales and installation); data services; construction;
remote sensing; and green energy auditing. All participating companies either
expressed an intention to develop Al solutions or were already implementing Al
technologies within their operations. Table 1 presents a brief overview of the
participants’ gender, companies’ size, and sectors.

Thttps://sru.soc.surrey.ac.uk/SRU33.PDF
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Table 1.Participants’ gender, their companies’ size and sectors

Sector Number of Size Gender
companies
Automation 1 Micro 1 Female
Forestry and wood 1 Micro 1 Male
Manufacturing (furniture production, 5 SME 5 Males

staircase production, infrastructure and gas,
electrical lights for industry production, the
element house production, and heat pump
sales and installation.)

Companies focusing on data usage 1 Micro Female
Construction 1 SME 1 Male
Remote sensing solutions 1 Micro 1 Male
Green energy auditing company 1 SME 1 Male

2.4 Data Collection and Management

Data collection for the workshops consisted of two main components. First, the
hand written notes and comments provided by participants on the collaborative
canvas, which we collected and digitized for further analysis. Second, the
discussions during the workshops were audio-recorded and subsequently we
transcribed and translated, as portions were conducted in Estonian. Participants
were allowed to move freely between Estonian and English to enhance their
comfort and engagement during the sessions [15]. The transcriptions and
translations were carried out by a facilitator whose native language is Estonian and
whose second language is English.

We anonymized all transcripts. We opted for anonymization rather than
pseudonymization due to Estonia’s relatively small population, where qualitative
data may enable the identification of individuals based on contextual details,
comments, or interactions. All collected materials, including handwritten notes and
signed consent forms, are securely stored at Tallinn University in a locked drawer
within a locked office. Digital data are stored on a secure hard drive and will be
destroyed following the publication of the research findings.
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2.5 Workshops Data Analysis

We conducted the exploratory thematic analysis of the workshops in several
iterative stages [16]. The process combined data-driven analysis with a theoretical
focus. We derived the theoretical lens from the literature review [10]. The analysis
began by applying the predefined themes introduced through the workshop canvas
(see Figure 1): Training on Circular Economy and Green Transition; Governmental
Strategies and Support for Companies; Academic Support for Companies; Industry
PhD or Master’s Programs; Collaboration with Other Companies; and Algorithmic
Systems including RAI.

We subsequently refined and expanded these initial themes through iterative
engagement with the empirical material. We coded the selected units of analysis
(i.e., quotations) under one or more relevant themes, including both the predefined
categories and those derived from the literature review. We defined a unit of
analysis as a coherent thought or statement extracted from the transcript that
conveyed a clear and self-contained meaning. We requested from the Participants
to write one idea per note before the handwritten notes writing started. We
incorporated the handwritten notes into the analysis, with each note treated as a
single unit of analysis.

Table 2 presents the distribution of units of analysis across themes. It also
indicates how many times a particular unit of analysis was endorsed or similarly
expressed by other participants through the post-it notes. The column titled
“Number of companies commenting” specifies how many companies contributed
statements corresponding to each theme. The column titles “Number of agreements”
specifies the number of companies who didn’t comment on a certain theme but
agreed with the comments relevant to the theme.

Workshop participants shared a range of insights and experiences that highlight
both the challenges and opportunities within their respective sectors. Their
statements reflect a clear recognition of the pressing need for innovation,
collaboration, and structured support in adopting green technologies and digital
solutions, including Al

Table 2. Summary of the units of analysis, companies commenting and agreement between
the companies

Prompt theme Units of |Number of Number of
analysis |Companies Agreements
commenting
Training on Circular economy green 6 6 3
transition, etc.,
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Governmental strategies and support for 5 3 -
companies,

Academic support for companies, 8 5 1
Industry PhDs or master’s, Governmental 4 4 -
SEKMO measure (government supports

PhDs in the industry)

Collaboration with other companies 4 4 -
Algorithmic systems, for instance, 9 9 3
responsible Al

Total numbers of units of analysis 36

The following selected quotations illustrate the participants’ perspectives on the
current landscape and the steps they consider necessary to enable meaningful
progress:

e “Companies have a lot of interest for green technology because of
government and EU pressure. [...] we help them get funding.”

e ‘I have no idea how digitization can help us [...] what technological
solutions there are that would help my people work better. [...] I try to keep
up with everything, but I don’t have time for it.”

e “We need certification and cannot innovate quickly.”

e “That may be the kind of ecosystem building, [...] if I gathered a bunch of
companies that would start to solve some kind of bigger problem.”

e “Technology companies, research institutions. Such an ecosystem that
everyone does their own thing, [...] this problem will be solved, maybe big
companies that have the money to hire researchers, but how to do it
together as a small group.”

e  “Rather, it is such an ecosystem, where universities are already included
with their knowledge, things, and companies can play their role. Even the
example that private wood is made, others make children’s toys, either
innovatively, or whatever, such systems. (Overlap with other companies
an ecosystem).”

e “It is necessary to involve these scientists in industries.” “We need these
faculties [...] to cooperate more. [...] these practices, good practices would
be integrated into the work, so that everyone could use this technology
transfer.”

e “There is a scientist who has certain knowledge and skills and there is, well,
a company that needs these skills. And then, through this support,
researchers like these can offer some value to the company.”

e  “Company X has one product, completely automatic. It does something that
100 people cannot do together. It is a scalable solution. But there is an

»
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ethical problem - people are scared of losing. Then there is trust. If there is
a human, then they are responsible. But if Al chooses, then who is
responsible? One of the things that is missing in this ecosystem - a group of
people who would deal with the transfer of all of these things.”

e “Novel, cutting-edge technology may simply lack sufficient certification.”

e “This is one problem, and another problem is the reduction of carbon
emissions, so that not only the price of electricity, but this other thing [...]
so we have to find a balance, so that these technologies can still be used.”

e “I go to various clients and see that many companies have problems with
digitalization. There is a lack of knowledge and skills on how to automate
and digitize processes.”

e “Without certification, industrial partners are less likely to trust relevant
innovations.”

2.6 Responsible Al Tools Analysis

The Direct engagement between the MSMEs representatives enabled them to
articulate their experiences, challenges, and needs related to RAI adoption. At the
same time, the systematic literature review we published earlier [10] provided a
structured synthesis of existing research and allowed us to translate key findings
into explicit recommendations for MSMEs. To analyze the currently available RAI
assessment tools, we aligned the recommendations derived from the literature
review with the units of analysis identified in the co-design workshops (see Section
2.5). This way allowed us to integrate the participants' views and ideas directly into the
assessment of the RAI tools.

The Mapping Process. In order to enhance the adoption and implementation of RAI
practices, several key recommendations have emerged from the literature review
[10]. These recommendations aim to address the challenges faced by MSMEs and
promote a more equitable landscape for AI development. The following actions are
suggested in the review:
® To have a Responsible Al accreditation process and certification released
by independent, unbiased organizations.
® To have Up-to-date training. Updating the managers with the necessary
guidelines on how to build internal capacities. And to establish
collaborative programs between academia and the MSMEs.
® To use a risk-based assessment instead of an ethical one.

® MSMEs need to build explainable and interpretable models.
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e MSMEs need help with long, wordy, and technical documents related to
Responsible Al practices.

e  MSMEs shall be supported by case studies, training resources, cost analysis,
web-based assessment tools and instructional manuals to aid MSMEs in
implementing Responsible Al practices. Building cooperation models
between MSMEs, the academic sector, civil society, and governmental
agencies is necessary to mend the responsible Al adoption gap between
MSMESs and large companies.

We synthesized the suggested actions from the literature review [10] with the
co-design workshops analysis to create a comprehensive set of criteria to assess RAI
tools. We divided the criteria into general information about the tools and the
criteria we developed from combining the workshops’ quotes with the review
recommendations as follows:

General Criteria:
e Release date
e Name of the developing organization
e Country of focus
e Nature of the developing organization (NGO/Government/ Private sector
/ Law firm)
e Does the tool provide learning support
e Tool approach (risk-based/responsibility-based/legal-based)
e Name of the framework/guideline/act that the tool is covering
e Does the tool originate from academic research? (Yes/No)

Criteria from the literaryreview (LR) and the co-design workshops’ quotes
combined:

RAI Tool assessment criteria: Is the tool addressing the environmental impact or
supporting twin transition? (Yes/No)

Supporting quotes: “Companies have a lot of interest for green technology because
of government and EU pressure. [...] we help them get funding.” “This is one
problem, and another problem is the reduction of carbon emissions, so that not only
the price of electricity, but this otherthing [...] so we have to find balance,so that
these technologies can still be used.”

RAI Tool assessment criteria: Is the tool associated with an updated training?
(Yes/No)

Supporting quotes: 7 have no idea how digitization can help us [...Jwhat
technological solutions there are that would help my people work better. [...] I try
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to keep up with everything, but I don'’t have time for it.”I go to various clients and
see that many companies have problems with digitalization. There is a lack of
knowledge and skills on how to automate and digitize processes.”

Supporting recommendation from LR:(1) Up-to-date training. Updating the
managers with the necessary guidelines on how to build internal capacities. And to
establish collaborative programs between academia and the SMEs. (2) SMEs shall be
supported by case studies, training resources, cost analysis web-based assessment
tools and instructional manuals to aid SMEs in implementing Responsible Al
practices.

RAI Tool assessment criteria:Is the tool associated with accreditation or
certification?

Supporting quotes: “Without certification, industrial partners are less likely to trust
relevant innovations” “we need certification and cannot innovate quickly.” “novel,
cutting-edge technology may simply lack sufficient certification.”

Supporting recommendation from LR: To have a Responsible Al accreditation
process and certification released by independent, unbiased organisations.

RAI Tool assessment criteria:Does the tool provide practical guidance for
implementation/ translating frameworks into actions/avoid long wordings?
Supporting Recommendation: SMEs need help with long, wordy and technical
documents.

RAI Tool assessment criteria:Does the tool encourage the building of an ecosystem
between SMEs, for example, encourage circular economy or twin transition?
Supporting quotes: “That maybe the kind of ecosystem building, [...] if I gathered a
bunch of companies that would start to solve some kind of bigger problem”
Supporting recommendation: from LR Building cooperation models between SMEs,
the academic sector, civil society and governmental agencies is necessary to mend
the responsible AI adoption gap between SMEs and large companies.

RAIT Tool assessment criteria:Does the tool encourage cooperation between SMEs
and the academic sector?

Supporting quotes:(1)‘technology companies, research institutions. Such an
ecosystem that everyone does their own thing, [...] this problem will be solved,
maybe big companies that have the money to hire researchers, But how to do it
together as a small group” (2) “ Rather, it is such an ecosystem, where universities
are already included with their knowledge, things, companies can play their role.
Even the example that private wood is made, others make children’s toys, either
Innovatively, or whatever, such systems. (overlap with other companies an
ecosystem)” (3) ‘it is necessary to involve these scientists in industries” “we need
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these faculties /...] to cooperate more. [...] these practices, good practices would be
integrated into the work, so that everyone could use this technology transfer ” (4)
“There is a scientist who has certain knowledge and skills and there is, well, a
company that needs these skills. And then,through this support, researchers like
these can offer some value to the company.”(5) "Company X has one product,
completely automatic. It does something that 100 people cannot do together. It is a
scalable solution. But there is an ethical problem people are scared of losing. Then
there istrust. If there is a human - then they are responsible. But if Al chooses, then
who Is responsible. One of the things that is missing in this ecosystem a group of
people who would deal with the transfer of all of these things.”

Supporting recommendation from LR: Building cooperation models between SMEs,
the academic sector, civil society, and governmental agencies is necessary to mend
the responsible AI adoption gap between SMEs and large companies.

RAI Tool assessment criteria:Does the tool support SMEs to build models of how
they canexplain their Al outcomes?

Supporting recommendation: Companies should build explainable, interpretable
models.

Tools Selection and Assessment.We searched for the available tools between the
14th of October 2024 and the 14th of November 2024. Table 3 summarises the
search process and how we gathered the tools. In the Appendix, we listed all the
tools with the links in Table Al. In Table A2 we give a summary for the tools
analysis according to the general criteria. And in Table A3 we give a summary for
the tools analysis according to the criteria we extracted from the review and the
workshops.

Table 3.Tools gathering summary. Search Period: 14.10.2024 - 14.11.2024

Platform Keywords Findings
Google Search engine *Responsible Al assessment | 17 tools
tool
*EU AI Act checklist

*EU AI Act assessment tool
*EU AI Act compliance tools
*AI Impact assessment tools
*Trustworthy Al assessment

list
Web of Science (keywords | EU Al Act checklist 0
used in the abstract) EU AI Act assessment tool 11 irrelevant

articles
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Responsible Al assessment |0

tool

Responsible AI assessment |0

checklist

EU AI compliance checklist |0

EU AI act compliance tool One relevant
paper

Responsible AI compliance | 17 irrelevant

tool articles

3 Results
3.1 Workshops Results

Figure 2 illustrates the distribution of themes across the units of analysis. The theme
with the highest number of units of analysis was Algorithmic Systems, including
Responsible A, with nine units identified and three participants explicitly
endorsing similar statements. The second most prominent theme was Academic
Support for Companies, which received eight units of analysis, with one company
expressing agreement with statements raised by others.

Algorithmic Systems, including RAI

Academic Support for Companies

Training on Circular Economy and Green Transition
Governmental strategies and support for companies
Government supports PhDs in the industry

Collaboration with other companies

Fig. 2. The distribution of the workshop themes in relation to the units of analysis

These two themes were therefore considered particularly significant and were
prioritized in the subsequent analysis of RAI assessment tools. The theme 7raining
on Circular Fconomy and Green Transition followed, with six units of analysis.
These contributions underscore the importance of incorporating environmental
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considerations into the evaluation of RAI tools. The theme Governmental Strategies
and Support for Companies ranked fourth in frequency.

The remaining two themes Industry Master's/PhD Programs and Collaboration
with Other Companiesreceived an equal number of units of analysis. The theme of
industry-based master’s and PhD programs overlaps with academic support, as it
reflects mechanisms for knowledge transfer from academia to industry through
research conducted partially within companies. In Estonia, such collaboration is
supported by the national funding measure SEKMO?, which provides financial
support for industry-based master’s and PhD projects.

3.2 Tools Analysis Results

We identfied a total of 18 RAI assessment tools during the search period (14
October-14 November 2024). The tools originate from a diverse range of
organizations, including government bodies (e.g., Canada, the Netherlands, Finland,
the U.S.), private companies, law firms, academic institutions, and international
organizations such as UNESCO. The majority of tools were released between 2022
and 2024, reflecting the acceleration of regulatory developments, particularly the
EU Al Act. Only a few tools predate this period, including the Canadian Algorithmic
Impact Assessment (2019) and ALTAI (2020).

In terms of institutional origin, seven tools were developed by private sector
entities (including consulting firms and technology companies), five by
governmental bodies, and three by academic institutions, one by a UN agency, and
one by an independent expert group established by the European Commission.
Although some tools are rooted in academic research (e.g., CAP Al, the Amsterdam
master’s thesis tool, ALTAI, and the Dutch AIIA), most tools do not explicitly
originate from academic research. Geographically, the tools are primarily based in
the United States and the European Union, with a strong emphasis on compliance
with the EU AI Act, GDPR, and related governance frameworks.

Across the 18 tools, the dominant methodological approach is risk-based
assessment, often structured around lifecycle analysis or regulatory compliance.
Several tools adopt an impact assessment approach, while others emphasize
trustworthiness or legal compliance. However, none of the tools is explicitly
grounded in a pedagogical framework or provide learning support. They are
predominantly structured as checklists, templates, calculators, or guidance
documents rather than learning oriented or capacity building Instruments.

When we evaluated the tools against the criteria derived from the literature
review and the workshops findings, several patterns emerged. For instance, only a
subset of tools explicitly addresses environmental impact. Tools such as the

Zhttps://etag.ee/en/funding/mobility-funding/sekmo-cross-sectoral-mobility-measure/

122



Interaction Design and Architecture(s) Journal - IxXD&A, N.68, 2026, pp. 109 - 136
DOI: 10.55612/s-5002-068-004

Responsible AI Checklist, CAP Al, the Canadian AIA Tool, the Dutch AIIA, the
UNESCO Ethical Impact Assessment, Microsoft’s Impact Assessment Template, and
ALTAI incorporate environmental considerations to varying degrees. However,
environmental integration is not consistently or systematically embedded across the
majority of tools.

Very few tools are associated with structured training or ongoing learning
components. While some organizations provide consulting services, demos, or
internal workshops, formalized training mechanisms are largely absent. Similarly,
certification or accreditation mechanisms are rare. Apart from limited references
(e.g., ISO 42001 in the EU AI Scanner and partial certification-related elements in
the Responsible AI Checklist), most tools do not offer formal accreditation
pathways.

4 Discussion

Involving the users as the participants, early in the design processes, highlights the
importance of end-user needs, contexts and special knowledge and skills are
considered appropriately [13], and by combining co-design workshops with 11
MSME:s and a structured analysis of 18 publicly available RAT assessment tools, the
study generated empirically grounded evaluation criteria rather than relying solely
on normatively imposed frameworks.

This methodological move is worth noting as instead of assessing tools solely
against regulatory benchmarks (e.g., EU AI Act alignment), the research
interrogates whether these instruments meaningfully address MSMEs concerns
such as: learning support, explainability practices, environmental accountability,
certification legitimacy, and ecosystem collaboration. The findings reveal that most
tools operationalize responsibility as static risk documentation and procedural
compliance, lacking scaffolds for learning adaptive guidance and mechanisms for
sharing knowledge across sectors. This exposes a critical design gap between Al
governance theory and implementation practice. Explainability is treated as a
model-level technical attribute, while in practice it is an organizational capability
dependent on training, interpretive skills, and institutional support.

By reframing RAI assessment as a socio-technical co-construction process
embedded in learning and collaborative infrastructures, the study provides a deeper
theoretical shift from individualistic compliance models toward distributed,
context-sensitive governance architectures. In doing so, it positions co-design not
merely as a participatory method [13], but as a structural principle for building
scalable, ethically robust, and operationally viable AI systems in heterogeneous
economic contexts. To construct a broader vision, we discuss the research questions
in relation to the research findings in the following sub-sections.
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4.1. RQl. How do MSMEs experience the forced changes in digital and green,
especially including AI?

Based on the quotes shared during the co-design workshops (see section 2.5) the
participants presenting MSMEs experience the forced digital and green transitions,
including Al adoption, as a complex, externally driven process characterized by
regulatory pressure, capability gaps, trust concerns, and the need for ecosystem
support.

First, companies perceive the green transition largely as policy driven. As one
participant stated, “Companies have a lot of interest for green technology because
of government and EU pressure. [...] we help them get funding.” While financial
incentives create momentum, they also frame the transition as externally imposed
rather than internally initiated. Environmental requirements introduce additional
operational tensions. One respondent noted: “7This is one problem, and another
problem is the reduction of carbon emissions [...] so we have to find a balance, so
that these technologies can still be used.” This illustrates the balancing act between
sustainability goals and economic viability, particularly in the context of rising
electricity costs and regulatory compliance.

Second, MSMEs experience significant uncertainty regarding digital
transformation and Al adoption. Knowledge gaps were explicitly acknowledged: “/
have no idea how digitization can help us [...] what technological solutions there
are that would help my people work better. [...] I try to keep up with everything,
but I don’t have time for it” Similarly, another participant observed that “many
companies have problems with digitalization. There is a lack of knowledge and skills
on how to automate and digitize processes.” These statements reveal that digital
transition including AI adoption, is not experienced as a smooth modernization
pathway, but rather as a fragmented and time intensive learning burden layered
onto already constrained managerial capacities.

Third, AI adoption raises concerns about trust, responsibility, liability and
ethical implications. One participant described a fully automated, scalable solution
that “does something that 100 people cannot do together,” yet immediately
emphasized the “ethical problem - people are scared of losing. Then there is trust.
If there is a human, then they are responsible. But if Al chooses, then who is
responsible?” These reflections highlight that Al is perceived not merely as a
technical tool, but as a socio-organizational transformation that disrupts established
accountability structures and raises fears of job displacement.

Fourth, certification and legitimacy are central to how MSMEs navigate
innovation. Across three distinct statements, participants stressed certification as a
prerequisite for trust-building. One participant stated plainly, “we need certification
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and cannot innovate quickly,” while another noted that “Novel cutting-edge
technology may simply lack sufficient certification.” A third emphasized, “ Without
certification, industrial partners are less likely to trust relevant innovations.”
Certification, therefore, functions ambivalently: it enhances legitimacy and market
acceptance, yet simultaneously slows experimentation and rapid deployment.
Finally, the participating companies framed the transition as an ecosystem challenge
rather than an individual organizational task. At least seven statements explicitly
referred to ecosystem-building and collaboration. Participants described “the kind
of ecosystem building, [...] if I gathered a bunch of companies that would start to
solve some kind of bigger problem,” and emphasized cooperation among
“technology companies, research institutions.” The importance of universities and
scientists was repeatedly stressed: “Ir is necessary to involve these scientists in
Industries’; “we need these faculties [...] to cooperate more’; and “ There is a scientist
who has certain knowledge and skills and there is [...] a company that needs these
skills” Another participant explicitly pointed to a missing intermediary function:
“One of the things that is missing in this ecosystem - a group of people who would
deal with the transfer of all of these things.” Collectively, these statements position
digital and green transitions as systemic coordination challenges, requiring a
structured approach to knowledge and skill sharing, cross-sector collaboration, and
institutional support to enable MSMEs to collectively address technological
challenges that larger corporations solve through in-house research and
development.

4.2. RQ2: Do the current published tools support SMEs in their responsible Al
adoption journey?

The analysis we present in Appendix A, reveals structural tensions between the
design logic of current RAI tools and the operational realities of MSMEs. A total of
18 RAI assessment tools were identified during the search period (October-
November 2024). Their proliferation, particularly between 2022 and 2024, reflects
strong regulatory momentum following the EU Al Act and increasing global
attention to Al governance. However, this quantitative expansion does not
necessarily translate into qualitative adequacy. The landscape is fragmented across
governmental bodies, private sector firms, academic institutions, and international
organizations, with no coherent methodological standard or shared understanding
of the learning support. The majority of tools adopt a risk-based or compliance-
driven approach, often anchored in the EU Al Act, the GDPR, or related governance
frameworks. This indicates regulatory alignment but also suggests that compliance
logic has become the dominant design principle.

A key analytical observation is that none of the reviewed tools is grounded in an
explicit learning support activity. Despite MSMESs’ documented need for structured
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learning, internal capacity building, and ongoing training, the tools largely function
as static checklists, templates, or calculators. Even when practical guidance is
provided, it assumes a baseline level of regulatory literacy and organizational
capacity that many MSMEs may lack. In other words, the tools focus on “whar must
be done’ but rarely support “how organizations learn to do it” This reveals a
fundamental misalignment between tool design and MSMEs capability constraints.

Environmental considerations, which are central to MSMEs’ concerns about
green transition pressures, are inconsistently integrated. While a subset of tools
(e.g., ALTAI the Canadian ATA Tool, the Dutch AIIA, the UNESCO Ethical Impact
Assessment, and others) reference environmental impact, this dimension is not
systematically embedded across the majority of instruments. Even when mentioned,
environmental aspects are often subsumed under broader impact categories rather
than treated as a core analytical component. This suggests that current RAI tools
remain predominantly socio-legal rather than socio-ecological in orientation.

Another critical gap concerns certification and trust building mechanisms.
MSME:s in the workshops emphasized the need for certification to build legitimacy
and market trust. However, formal accreditation pathways are largely absent from
the analyzed tools. While some refer to standards (e.g., ISO 42001), structured
certification models are rare. This limits the tools’ potential to function as market-
signaling instruments, which is particularly important for smaller firms competing
with larger, better resourced actors.

Equally striking is the absence of ecosystem building features. None of the tools
explicitly encourages collaboration among MSMEs or structured cooperation
between MSMEs and academic institutions. Even tools developed within academic
contexts lack mechanisms for ongoing knowledge sharing and for learning from one
another. This reinforces an individualistic compliance model, where responsibility
is framed as an internal organizational task rather than a collective socio-technical
process. From a governance perspective, this reflects a narrow interpretation of
responsibility that overlooks relational and infrastructural dimensions.

Although several tools provide structured impact documentation and encourage
explainability practices, their orientation remains largely procedural rather than
transformative. They facilitate documentation of risks and impacts but rarely
address the structural constraints that shape MSMEs’ ability to implement
responsible Al in practice. In effect, the tools emphasize regulatory conformity over
organizational empowerment.

In conclusion, the findings suggest that while the RAI assessment tools
ecosystem has matured in terms of regulatory responsiveness, it remains
underdeveloped for learning, environmental integration, consistency, certification
pathways, and collaborative infrastructure. The prevailing model is checklist driven
and compliance oriented. These results indicate that current RAI assessment tools
only partially address the needs identified through the co-design workshops. A shift

126



Interaction Design and Architecture(s) Journal - IxXD&A, N.68, 2026, pp. 109 - 136
DOI: 10.55612/s-5002-068-004

from static compliance instruments toward ecosystem based, learning oriented and
collaboratively grounded RAI support structures appears necessary to align
governance tools with MSMEs’ realities.

5 Conclusion

Our research contributes to the ongoing discourse on RAI by examining the current
ecosystem of RAI assessment tools and their relevance to MSMEs. Through co-
design workshops with MSMEs and the analysis of 18 RAI tools, the study identifies
critical gaps in learning support, environmental accountability, certification
mechanisms, and collaborative structures. The findings demonstrate that most
existing tools are primarily designed for self-assessment and compliance, offering
limited support for structured learning, training, or sustained knowledge exchange
elements essential to sustainable RAI adoption in resource constrained
environments. The research advances perspectives on co-designing future ethical,
responsible, and explainable Al by demonstrating that the dominant paradigm of
RAI governance remains structurally compliance centric and insufficiently
grounded in the socio-organizational realities of resource constrained actors.

A key insight of this study is the absence of mechanisms that foster collaboration
between MSMEs and academic institutions within the RAI context. This disconnect
perpetuates inequalities in access to expertise and constrains the diffusion of
innovation. Furthermore, although many tools reference the EU AI Act, their depth
of implementation and contextual adaptability vary considerably. This
inconsistency highlights the need for greater localization, taking into account sector
specific and regional characteristics of Al adoption.

Despite these contributions, the research has several limitations. First, the
analysis focused exclusively on tools that were publicly available during a fixed time
window (October 2024 - November 2024). Given the rapidly evolving regulatory
landscape and the continuous emergence of new tools, some relevant solutions may
have been omitted. Second, the co-design workshops were conducted primarily
with Estonian MSMEs, which may limit the generalization of the findings to other
geographic and socio-economic contexts. Third, the study relied predominantly on
qualitative data. While this approach provided rich insights, future research could
benefit from complementary quantitative validation.

The next phase of this ongoing research (Phase Three) aims to design an
assessment tool that addresses the gaps and challenges identified in this study. This
tool will be accompanied by an interactive workshop designed to engage MSMEs in
co-creating RAI frameworks tailored to their specific contexts. The proposed
workshop will explore practical issues such as risk motivation, expected resource
savings (e.g., energy or training time), and shared knowledge opportunities. The
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objective is to foster knowledge exchange and community building, ensuring that
the resulting solution aligns with the real world needs of MSMEs.

By embedding these elements, this ongoing research project seeks to contribute
to the development of a sustainable and inclusive ecosystem for RAI adoption, one
that is not only compliant with regulatory requirements but also suitable for
MSMEs.

Future research should also include cross-regional comparative studies to
examine how MSMEs operating in different policy environments engage with RAI
practices. Additionally, the upcoming assessment tool should be tested through real
world pilot implementations to evaluate its effectiveness in strengthening internal
capacity building, environmental responsibility, and regulatory alignment. Finally,
establishing sustained communities of practice that connect MSMEs, academia, and
policymakers will be essential to translating Responsible Al principles into scalable,
inclusive practice. By identifying actionable gaps and proposing pathways for RAI
assessment tool co-design, this study lays the foundation for a more context-
sensitive and collaborative approach to RAI in the MSME sector.
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Appendix A Summary of the Tools Analysis

Table Al. Tools gathering summary. Search Period: 14.10.2024 - 14.11.2024

# | Tool Name Link
1 (RAI) SHIELD | https://rai.tradewindai.com/shield/assessment
Assess-
Ment
2 EU AI | https://artificialintelligenceact.eu/assessment/eu-ai-actcompliance-checker/
compliance
Checker
3 Responsible https://trustarc.com/wp-content/uploads/2024/05/Responsible-AI-Checklist-.pdf
AI checklist
4 Checklist for | https://www.usaid.gov/sites/default/files/2023-
Al deploy- 12/USAID%20Artificial%20Intelligence%20Ethics%20Checklist.pdf
Ment
5 Al https://www.aiguardianapp.com/ai-compliance-checklist
Compliance
Checklist
6 Using AT | https://kehittajille.suomi.fi/guides/responsible-ai/checklist
responsibly
7 Legal and | https://www.torkin.com/docs/default-source/defaultdocument-library/legal-and-ethics-
ethics checklist%E2%80%94lifshitzmcmaster%E2%80%94nov-3-2020.pdf?sfvrsn=fe4b5ad5_0
checklist
for Al systems
8 Al auditing | https://www.edpb.europa.eu/system/files/2024-06/aiauditing_checklist-for-ai-auditing-
checklist scores_edpb-spe-programme_en.pdf
9 EU AI Act | https://www.morganlewis.com/-/media/files/publication/insight/eu-ai-act-compliance-10-
compliance key-steps-for-providers-and-deployers-of-ai-systems.pdf
10 | CAP Al https://papers.ssrn.com/sol3/papers.cfm?
abstract id=4064091
11 | Complying https://link-springer-com.ezproxy.tlu.ee/chapter/10.1007/978-3-031-50485-3_5
with the EU
AT Act
12 | EU AI Act risk | https://www.holisticai.com/eu-ai-act-riskcalculator#calculator
calculator
13 | EU Al scanner | https://futurium.ec.europa.eu/system/files/2023-08/European%20AI%20Scanner-
Q%26A%20-%20August%202023.pdf
14 | AIA Tool https://www.canada.ca/en/government/system/digitalgovernment/digital-government-
innovations/responsible-useai/algorithmic-impact-assessment.html
15 [ AI Impact | https://www.government.nl/documents/publications/2023/03/02/ai-impact-assessment
Assessment
(AITA)
16 | Ethical Impact | https://unesdoc.unesco.org/ark:/48223/pf0000386276
Assess-
Ment
17 | Microsoft https://blogs.microsoft.com/wpcontent/uploads/prod/sites/5/2022/06/Microsoft-RAIImpact-
Impact Assess- | Assessment-Template.pdf
ment template
18 | ALTAI https://digital-strategy.ec.europa.eu/en/library/assessment-list-trustworthy-artificial-
intelligence-altai-self-assessment
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Table A2. Analysis of the gathered tools according to the general criteria

Tool Date Name of Nature of The tool Tool approach Does Country Name of
name release | developing | the based on thetool | of origin guidelines/framew
d organisatio | developin a originat ork. The tool is
n g pedagogic e from covering
organisati al academ
on framewor ic
kor researc
provides h?
learning
support
(RAI) 2023 Us Gov. No Risk-Based No USA Multiple
SHIELD departmen across the Al 3
resources
Assessme tof lifecycle
nt defence
EUAI 2024 Future of Non for No Risk-Based No EU EU AT Act
complian life profit
ce institute
checker
Responsib | 2024 Trust Arc Private No Responsible No USA NIST and OECD,
le AT sector as well as Al
checklist regulations like

the EU AT Act

Checklist | 2023 United Federal No Responsible No USA Different
for AT States Agency 4 resources’
deployme agency for
nt internatio
nal
developme
nt
(USAID)
Al 2024 Al Private No Risk Based No USA Not mentioned
Complian Guardian sector
ce
Checklist
Using AL 2023 Digitaland | Gov. No Responsible/Ri | No Finland Not mentioned
responsibl population sk-based
y data
services
agency

3The RAI Toolkit is built upon the earlier Responsible AI (RAI) Guidelines and Worksheets developed by the Defense Innovation Unit
(DIU), the NIST AI Risk Management Framework and Toolkit, and IEEE 7000 Standard Model Process for Addressing Ethical Concerns
during System Design, among other sources. This version of the RAI Toolkit is a Minimum Viable Product (MVP) and CDAO will
continue to improve this Toolkit as the field evolves (According to their website)

4The US. Agency for International Development (USAID) is an independent federal agency that receives overall foreign policy guidance
from the Secretary of State.
5

Stemmed from the following resources: https://www.gov.uk/government/publications/guidelines-for-ai-procurement/guidelines-for-ai-
procurement,

https: //open canada.ca/aia-eia- ]s/7lang en https://www.gov. uk/goVernment/pubhcatlons/etlncs transparencyand accoumablhtyf
fi dd king/ethi v
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Legal and 2022 Torken Law firm No Responsible No Canada Multiple
ethics Manes resources
checklist LLP
for AT
systems
Al 2023 EDPB Independe | No Responsible No EU EU AI ACT, GDPR
auditin, European 7
checklift ]()ata ’ nt body.
Protection
Board)
EU AI 2024 Law firm Law firm No Legal No The HQ is
Act Morgan in the LawFlash 10 Key
complian Lewis USA, but Takeaways for
ce the Business and Legal
checklist Leaders and the
focuses on | GDPR compliance
the EUAI | checklist.
Actand
GDPR
CAP AI 2022 University | Academia No Responsible Yes The EU AT Act
of Oxford, and Risk-based center is
Center for in UK, the
Digital tool
ethics focuses on
the EU AL
Act
Complyin | 2024 Master's Academia No Risk-Based Yes Netherlan | EU AI Act
g with thesis, ds
the EU AL University
Act of Applied
Sciences
Amsterda
m
EU AI 2024 Holistic AI | Private No Risk-Based No US/UK EU AT Act
Act risk sector
calculator
EU AI 2021 Al and Private No Risk-Based Yes Amestrda EU AT ACT,
scanner Partners company m, GDPR, ISO 42001
London,
Singapore
AIA Tool 2019 Gov. of Gov. No Impact No Canada Not mentioned
Canada
AlImpact | Versio | Gov. of Gov. No Impact Yes Netherlan | EU AT Act,
Assessme n one Netherlan ds General Data
nt (AITA) (2022) ds (ILT Protection
. IDlab and Regulation
Versio | analysis (GDPR) and the

6Europealn Commission, “EthicsGuidelines for Trustworthy AI — IndependentHigh-Level Expert Group on ArtificialIntelligence” (Apr. 8,
2019), https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence &Canadian and EU privacy laws and
regulations

"The European Data Protection Board (EDPB) is an independent European body with legal personality. It ensures that the General Data
Protection Regulation and the Law Enforcement Directive are applied consistently and ensures cooperation, including on enforcement
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n two departmen I&W privacy
(2024) t, the RWS policy. In addition
Datalab to various EU
and the regulations
I&W
Office of
the CIO
(CDIB))
Ethical 2023 UNESCO UN No Impact Yes HQin UNESCO
Impact Agency France Recommendation
Assessme On the Ethics of
nt Artificial
Intelligence
Microsoft | June Microsoft Private No Impact No HQin the | The Responsible
Impact 2022 sector Us AT Impact
Assessme Assessment
nt Template is the
template product of a multi-
year effort at
Microsoft to define
a process for
assessing the
impact an AI
system may have
on people,
organizations, and
society
ALTAI 2020 Independe Set by the Trustworthine Yes? EU The Ethics
nt High EU No ss Guidelines for
level comission Trustworthy
expert Artificial
group on Intelligence also
Al considers the
GDPR

8the Global AI Ethics and Governance Observatory holds an Al Ethics and Governance research lab

9

To demonstrate the capability of such an Assessment, the Vice-Chair of the AT HLEG and his team at the Insight Centre for Data Analytics
at University College Cork developed a prototype web-based tool to practically guide developers and deployers of AI through an accessible
and dynamic checklist
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Table A3. Summary of the comparison between the tools according to the assessment criteria
developed from the review recommendations and the quotes.

Tool Addressin | Associate | Associated provide Encourag | Encourag | Support
name g Env. d with with practical e the e SMEs to
Impact updated certification | guidance for building cooperati | build model
training /accreditatio | implementatio of an on of how they
n n/ translating between can explain
frameworks ecosyste SMEs and | their
into m Academia | Al outcome:
actions/avoid between
long wordings SMEs
(RAI) No No No Yes No No Yes
SHIELD
Assessme
nt
EUAI No No No Yes No No No
complian
ce
checker
Responsi | Yes Yes Yes Yes No No Yes
ble AT
checklist
Checklist | No No No Yes No No Yes
for AT
deployme
nt
ATl No No, but No Yes No No No
Complian the
ce company
Checklist provides
a demo,
thena
platform
with
resources
to
support
the
companie
s in their
Al
Governan
ce
Using Al No No No Yes No No No
responsib
ly
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Legaland | Yes No No Yes No No Yes
ethics
checklist
for AI
systems
Al No No No Yes No No Yes
auditing
checklist
EU Al No No No No, the No No No
Act document takes
complian a consulting
ce approach
CAP Al Yes No No The document No No Yes
provides
practical

guidance, but it
needs to be
explained to

SMEs
Complyin | The No No Yes No No Link
g with access to broken
the EU the tool is
Al Act not
working,
but the
environm
ent is
missing
from the
descriptio
n
EU AI No No, but No No No No No
Act risk the
calculator company
provides
consultin
g services
and a
platform
for AI
governan
ce
EU AI Needs Yes Yes, ISO Needs access No No Needs
scanner access 42001 access
AJA Tool | Yes No Not clear 10 Yes No No Yes

10Using the tool is required by the GOV.
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Al Yes Some Not clear ! Yes No No Yes
Impact internal
Assessme workshop
nt (AITA) s are
taking
place
Ethical Yes No No Yes No Yes
Impact Yes
Assessme
nt
Microsoft | Yes No No No No No No
Impact
Assessme
nt
template
ALTAI Yes No No Yes No No Yes

The AIIA is mandatory at the moment when the Al system goes into production. The Central Government Audit Service
(Auditdienst Rijk) and the Netherlands Court of Audit (Algemene Rekenkamer) may check the Al system for correctness
and security.
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