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Terms  
AI-Augmented Knowledge-
Management 

AI-augmented knowledge management refers 
to the use of artificial intelligence to support 
core knowledge management processes such 
as knowledge retrieval, structuring, and reuse, 
particularly in decision-relevant contexts, while 
retaining human oversight and governance 
(Edwards & Dwivedi, 2019). In this thesis, AI 
augments organisational knowledge practices 
by improving the availability and interpretability 
of knowledge used in decision-making, rather 
than replacing human judgement. 

AI-Augmented Decision-Making Scholars distinguish AI automation, where 
decisions are delegated to algorithms, from AI 
augmentation, where AI supports human 
judgement while decision authority remains 
with humans (Davenport & Kirby, 2016;  
Jarrahi, 2018). In this thesis, AI-augmented 
decision-making refers to decision processes in 
which AI provides analytical inputs that are 
integrated into organisational knowledge 
practices, with humans retaining responsibility 
for interpretation and final decisions. 

Dynamic Capabilities Higher-order organisational abilities to sense 
opportunities and threats, seize them through 
strategic action, and transform structures and 
routines accordingly (Teece, Pisano & Shuen, 
1997; Teece, 2007). 

Knowledge Management Organisational processes for creating, storing, 
sharing and applying knowledge to support 
action and performance (Alavi & Leidner, 2001). 

Knowledge Management System An information system that supports KM 
processes by enabling the capture, structuring, 
storage and retrieval of organisational 
knowledge (Alavi & Leidner, 2001). 

Mediation Structure A unit that facilitates communication and 
integration across functional or knowledge 
domains (e.g., between data teams, knowledge 
management staff and operational decision-
makers). 

Microfoundations Microfoundations are the individual actions, 
social processes, and structural conditions that 
together explain how organisational routines 
and capabilities arise and change over time 
(Felin et al., 2012). 
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Sensing–Seizing–Transforming A three-part model describing how dynamic 
capabilities are enacted at each capability 
tier/level (Teece, 2007). 

Socio-Technical System A system in which social elements (people, 
norms, roles) and technical elements 
(technologies, infrastructures) are 
interdependent and jointly shape 
organisational outcomes (Trist & Bamforth, 
1951; Mumford, 2000). 
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1 Introduction 
Digital transformation has reshaped how organisations create, manage, and use 
knowledge in decision-making (Grant, 1996; Chierici et al., 2019). As organisational 
services become more data-intensive and interconnected, artificial intelligence (AI) is 
introduced to support the analysis of information, assist with routine judgement tasks, 
and inform decision processes within existing organisational workflows (Al-Okaily &  
Al-Okaily, 2025; Khan et al., 2025). In this context, knowledge management (KM) 
provides the organisational structures and practices through which knowledge is 
created, maintained, and applied (Nonaka & Takeuchi, 1995; Von Krogh et al., 2000).  
AI systems rely on reliable and well-structured knowledge resources while also affecting 
how these resources are produced and interpreted within organisational work practices 
(Jarrahi et al., 2022). 

This gives the raise to the AI-augmented knowledge management in which AI supports 
the structuring, retrieval or interpretation of organisational knowledge and lays the 
foundations for AI-augmented decision-making. The latter refers to organisational 
decision processes such as risk assessment, operational planning, or customer analytics 
in which human judgement remains the final authority while analytical outputs produced 
by AI systems (predictive analytics, anomaly detection, or natural language processing 
tools) are incorporated into routine decision workflows (Lui & Lamb, 2018). In this 
research, AI augmentation refers to systems that support human decision processes 
rather than fully automated algorithmic decision systems. These developments expand 
the role of KM systems from storage and access toward more analytical and predictive 
functions (Chierici et al., 2019). 

Despite increasing investments in AI, many organisations struggle to translate digital 
tools into meaningful improvements in decision quality (Bérubé et al., 2021; Kerschbaum 
& Dachs, 2024). These weaknesses often originate at the level of data and information 
infrastructures. When organisational data remain fragmented or poorly governed, 
information cannot be consistently integrated across workflows. This limits the 
development of organisational knowledge (Dulipovici & Robey, 2013; Jarrahi et al., 
2023). In this thesis, data refer to structured organisational records, information to 
contextualised data integrated into workflows, and organisational knowledge to the 
shared interpretive capacity through which decision-makers apply information within 
organisational routines. These knowledge environments also shape the development of 
organisational capabilities required to integrate AI outputs into decision routines. 

This thesis approaches these issues through a multi-level analytical perspective, 
examining how knowledge structures, organisational capabilities and collaborative and 
institutional conditions influence the emergence of AI-augmented KM. 

This thesis is structured as follows. Chapter 2 introduces the theoretical framework. 
Chapter 3 outlines the methodological approach and study design. Chapter 4 presents 
the empirical findings in relation to the research questions. Chapter 5 discusses the 
theoretical and practical contributions. Chapter 6 concludes with limitations and 
directions for future research. 

The following section outlines the specific problem that motivates the research. 
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1.1 Research Problem 
Although existing research examines technological, organisational, and socio-technical 
factors influencing AI adoption, these perspectives often treat such factors separately 
and give limited attention to the organisational knowledge environments through which 
AI outputs are integrated into decision processes (Bérubé et al., 2021; Kerschbaum & 
Dachs, 2024). As a result, current scholarship provides only limited explanation of how 
organisations develop the knowledge infrastructures, routines, and capabilities required 
to incorporate AI into everyday decision-making practices. This gap makes it difficult to 
explain why organisations with comparable technological resources achieve different 
outcomes when implementing AI, or how organisational maturity, capability development, 
and socio-technical conditions jointly shape the integration of AI into decision work. 

1.2 Aim and Research Questions 
The aim of this doctoral thesis is thus to understand how organisations develop the 
knowledge and capabilities required to integrate AI into decision-making while maintaining 
human decision authority. To investigate this, the thesis examines: 
• micro-level knowledge environments that shape how individual decision-makers 

access, interpret, and apply information in decision processes 
• meso-level organisational capabilities through which routines, governance 

structures, and practices are adapted to incorporate AI into decision-making  
• macro-level socio-technical conditions that shape collaboration, governance 

arrangements, and regulatory environments influencing AI adoption 

The analysis draws on five peer-reviewed studies conducted between 2019 and 2025 
across Estonian, Georgian and Finnish public-sector organisations and a multinational 
financial-technology company. The empirical settings were selected to examine how  
AI-augmented knowledge management operates under clearly different organisational 
conditions. 

Estonia and Georgia were chosen to compare public administrations at different 
stages of digital and knowledge management maturity. In Estonia and Finland, electronic 
document and records management systems (EDRMS) are widely standardised, metadata 
practices are formalised, and interoperability between institutions is institutionally 
embedded. This provides a setting in which structured digital data already supports 
traceability and workflow integration. Georgia, by contrast, represents a transitional 
environment where digital systems exist but metadata consistency, cross-departmental 
integration, and ownership of data governance remain uneven. While EDRMS represent 
only one component of organisational knowledge infrastructures, their maturity 
provides a visible indicator of how digital information is structured and governed within 
organisational workflows. Although these countries do not constitute a fully systematic 
comparison of national digital maturity, they provide analytically useful variation in 
organisational knowledge infrastructures and governance environments. 

The FinTech case was selected to extend the analysis into a private-sector organisation 
operating at scale, with a large customer base and continuous data flows. Unlike the 
public-sector cases, where AI integration was largely prospective, this organisation had 
already embedded AI in operational processes such as risk assessment and customer 
analytics. This made it possible to observe how routines are adapted when AI outputs 
directly affect real-time decisions and customer outcomes.  
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The research is guided by the following questions: 

RQ1 (Micro level). How can organisational maturity of knowledge environments 
supporting AI-augmented decision-making be defined and assessed? 

RQ2 (Meso level). How do organisations adapt their capabilities to integrate AI into 
decision-making? 

• SQ2.1 What opportunities and challenges arise when AI is introduced into 
decision-making processes? 

• SQ2.2 How do dynamic capabilities influence organisational adaptation? 

RQ3 (Macro level). How do socio-technical conditions shape an organisation’s ability to 
implement AI-augmented decision-making? 

Table 1 summarises the alignment between the research questions, publications, and 
author contributions. 

Table 1. Alignment of research questions, publications and author contributions. 

Publication RQ1 RQ2 SQ2.1 SQ2.2 RQ3 Author Role 

I X     Co-author: Conceptualisation, 
model refinement, writing 

II X     Lead author: Design, data 
collection, analysis, writing 

III  X X  X Lead author: Design, coding, 
synthesis, writing 

IV  X  X  Lead author: Design, 
interviews, analysis, writing 

V     X Co-author: Conceptualisation, 
writing 
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2 Theoretical Framework 
Research on AI integration in organisational contexts can be approached through 
multiple theoretical perspectives, including technology acceptance models, institutional 
theory, diffusion frameworks, and resource-based approaches. Technology adoption 
models such as TAM (Davis, 1989) and UTAUT (Venkatesh et al., 2003) primarily address 
individual-level behavioural intention and user acceptance, offering limited explanatory 
depth for organisational capability development or structural knowledge transformation. 
Institutional (DiMaggio & Powell, 1983) and diffusion-based perspectives (Rogers, 2003) 
highlight regulatory pressures and legitimacy dynamics but provide less insight into 
internal organisational adaptation processes. Similarly, the Resource-Based View 
(Barney, 1991) conceptualises capabilities as strategic assets but provides limited 
explanation of how organisational capabilities develop and evolve under conditions of 
technological disruption. 

Given the focus of this thesis on organisational maturity (RQ1), capability adaptation 
(RQ2), and socio-technical conditions (RQ3), a multi-level analytical framework was 
required. 

The multi-level framing adopted here follows established approaches in organisational 
research that distinguish between knowledge environments shaping individual work 
practices, organisational capability development, and broader institutional contexts 
(Klein & Kozlowski, 2000). In this thesis, the micro level refers to the organisational 
knowledge environments that shape how individual decision-makers access, interpret, 
and apply information in their daily work practices. These environments include the 
structuring of organisational data, metadata practices, and workflow integration that 
determine how information can be retrieved and interpreted during decision-making. 
The meso level concerns organisational routines, governance structures, and capability 
development through which organisations integrate analytical tools and AI technologies 
into decision processes. The macro level captures the broader socio-technical and 
institutional conditions, including regulatory environments, collaboration networks, and 
technological ecosystems, that influence organisational adoption and scaling of AI-enabled 
knowledge systems. 

In line with microfoundational perspectives (Felin et al., 2012), organisational 
capabilities are understood as emerging from structured knowledge environments and 
routine configurations rather than existing independently of them. Organisational 
decision-making capabilities therefore develop through the interaction between the 
conditions that structure information use, the organisational routines that integrate 
analytical technologies, and the institutional contexts that shape technological adoption. 

This thesis is therefore grounded in three complementary theoretical perspectives 
that address these analytical levels. Maturity and organisational readiness models are 
used to assess the structural conditions of organisational knowledge environments that 
shape decision practices (micro level). The Dynamic Capabilities Framework explains how 
organisations adapt and reconfigure routines in response to emerging technologies such 
as AI (meso level). Socio-technical systems theory accounts for the interaction between 
organisational practices, technological infrastructures, and institutional environments 
shaping the adoption of AI-enabled knowledge systems (macro level). Figure 1 illustrates 
how these analytical levels interact in the development of AI-augmented decision-
making capabilities. 
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2.1 Maturity Model and Organisational Readiness 
At the micro level, maturity and organisational readiness models are used to analyse  
the foundational conditions that make AI-augmented knowledge management and  
decision-making feasible. These models conceptualise organisational development as a 
progression toward increasing standardisation of information structures, integration of 
workflows, and formalisation of governance practices (Becker et al., 2009; De Bruin & 
Rosemann, 2005). Rather than assuming ad hoc digital transformation, maturity models 
emphasise path dependency, where earlier design choices constrain or enable later 
technological use (Kohlegger et al., 2009). 

In this thesis, the maturity lens is used to examine how organisational knowledge 
infrastructures evolve from fragmented, document-centric practices toward more 
structured and machine-readable configurations that enable AI-supported analysis. 
Across the empirical studies, insufficient data coherence, inconsistent metadata 
practices, and weak workflow formalisation repeatedly emerge as barriers to meaningful 
AI integration. In this sense, the maturity model captures micro-level readiness 
conditions of the organisational knowledge environment that shape how individual 
decision-makers can access and interpret information in their daily work practices. 

Important to note that maturity model does not describe the maturity of AI 
technologies themselves, but rather the organisational readiness of knowledge 
environments that enable AI-supported decision-making. In this sense, maturity models 
help identify structural conditions that enable or constrain the development of 
organisational capabilities for AI-supported decision processes. 

However, while maturity models clarify what organisational conditions must be in 
place, they do not explain how organisations mobilise, coordinate, or reconfigure these 
conditions once they exist. Addressing that question requires a process-oriented,  
meso-level perspective, which is examined through the lens of dynamic capabilities. 

2.2 Dynamic Capabilities Framework 
The Dynamic Capabilities Framework (DCF) is employed to explain how organisations 
actively adapt their knowledge practices and decision routines once foundational 
conditions are present. Dynamic capabilities refer to the organisational abilities to sense 
emerging opportunities, seize them through coordinated action, and transform existing 

Socio-technical Systems & Collaboration 

Maturity Model 

Dynamic Capabilities Framework 

Micro level: assesses and 
enables organisational 
transformation 

Meso level: operationalises 
transformation 

Macro level: provides 
system context 

Figure 1. Complementary theoretical lenses. 
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structures to sustain adaptation over time (Teece et al., 1997; Teece, 2007). Unlike 
operational routines, these capabilities enable organisations to respond to uncertainty 
and technological change (Eisenhardt & Martin, 2000). 

Applied to AI-augmented knowledge management, the DCF lens explains how 
organisations interpret the potential of AI technologies, reorganise task allocations 
between human actors and automated systems, and establish new coordination and 
governance routines to support human–AI collaboration (Shrestha et al., 2019). In the 
empirical material, these processes are visible in the development of intermediary roles, 
iterative alignment practices, and mechanisms for maintaining knowledge integrity as AI 
tools are introduced. 

The DCF perspective complements the maturity lens by explaining how structural 
readiness is translated into organisational action. While maturity captures whether AI 
integration is possible, dynamic capabilities explain how it is operationalised, stabilised, 
and adjusted in practice. Yet these adaptation processes do not occur in isolation;  
they are shaped by broader socio-technical arrangements that extend beyond 
organisational boundaries. 

2.3 Socio-technical Conditions and Collaboration 
Socio-Technical Systems (STS) theory is used to situate organisational adaptation within 
the broader systems in which AI-augmented decision-making is embedded. STS theory 
emphasises that technological effectiveness depends on its alignment with social 
arrangements, including coordination structures, governance mechanisms, and shared 
interpretive frameworks (Trist & Bamforth, 1951; Mumford, 2000; Baxter & Sommerville, 
2011). 

The STS lens is applied narrowly here to explain how AI-supported decision-making is 
shaped by cross-organisational coordination requirements, interoperability of information 
infrastructures, and institutional expectations for accountability and transparency 
(Orlikowski, 1992). These conditions are particularly critical in the empirical studies, 
where AI use is constrained by internal capabilities as well as by regulatory frameworks, 
data-sharing arrangements, and dependencies between organisational units or external 
actors. 

The STS perspective therefore explains why organisational adaptation does not  
scale uniformly, even when maturity and dynamic capabilities are present. It highlights 
how socio-technical dependencies enable or limit the stabilisation and expansion of  
AI-supported decision processes. 

Although each of these perspectives offers important insights, none alone fully 
explains how AI-augmented knowledge management develops as an integrated 
organisational capability. Maturity models clarify structural readiness but provide limited 
insight into ongoing adaptation. The Dynamic Capabilities Framework explains 
organisational reconfiguration but pays less attention to underlying knowledge 
infrastructures and cross-organisational dependencies. Socio-technical systems theory 
situates AI integration within broader systemic conditions but does not specify how 
internal capabilities evolve over time. By combining these perspectives, this thesis 
develops an integrated analytical framework. 
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3 Research Methodology 
The empirical design of the thesis combines several organisational and institutional 
contexts in order to examine how AI-augmented knowledge management develops 
under different organisational conditions. The research does not aim to produce 
statistically comparable sectoral or national comparisons.  

The research design adopts a multi-method approach aligned with the multi-level 
nature of the research questions and the cumulative structure of the thesis. Different 
methodological strategies are combined to develop complementary forms of empirical 
and analytical understandings. Action Design Research (ADR) supports the development 
of a maturity model, case study methods enable in-depth analysis of organisational 
adaptation, a systematic literature review synthesises existing conceptual and empirical 
knowledge, and problem structuring methods capture shared representations of 
complex socio-technical conditions. As the thesis is based on a series of related 
publications addressing different analytical levels of the research problem, empirical 
contexts and datasets vary across studies. Rather than forming a single comparative 
dataset, the publications provide complementary perspectives on organisational 
maturity, capability adaptation, and socio-technical conditions shaping AI-augmented 
decision-making. An overview of methods and data sources for each publication is 
provided in Table 2. 

Table 2. Overview of research methods. 

 

3.1 Action Design Research 
Action Design Research was employed to develop and evaluate an artefact that 
operationalises micro-level readiness for AI-augmented decision-making (Sein et al., 
2011). Publication I applies an ADR approach to construct a five-stage maturity model 
that captures the progression of municipalities from paper-based routines toward 
structured, digital and AI-ready decision environments. 

The model was developed through iterative cycles of problem framing, 
conceptualisation, empirical grounding, and refinement. Empirical input was drawn from 
long-term collaboration with Estonian local governments and from the deployment of 
the Amphora electronic records management system. Data sources included expert 

Publication Methodological 
approach 

Data Sources 

I Action Design Research Expert consultations, existing maturity 
models, municipal documents 

II Comparative Case Study 5 semi-structured interviews (Estonia, 
Georgia); survey (n=101, Georgia) 

III Systematic Literature 
Review 

40 peer-reviewed studies (from 1,568 
screened records) 

IV Qualitative Case Study 10 semi-structured interviews; internal 
company documents 

V Cognitive Mapping Stakeholder panels (Finland n=8; Estonia 
n=7), Quadruple Helix actors 
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workshops, observational material, and municipal documentation. Iterative feedback 
from IT managers, records officers, and administrative leaders informed successive 
revisions of the model. 

Validation of the maturity model took place through its development and use in real 
municipal settings. The model was refined through workshops, stakeholder discussions, 
and its application within the Amphora platform. Feedback from practitioners was 
incorporated into successive iterations of the model. 

Instead of being tested in a controlled or experimental setting, the model was 
evaluated through practical use and continuous adjustment in collaboration with users. 
Its validity therefore rests on repeated application, stakeholder feedback, and alignment 
with actual administrative processes. 

3.2 Case Study 
Case study research allows organisational phenomena to be examined within their  
real-life context and supported by multiple forms of evidence (Yin, 2014; Eisenhardt, 
1989). Publication IV applies an embedded single-case design within a multinational 
financial-technology organisation to analyse how AI-supported analytics are integrated 
into operational and compliance-related decision routines. 

Data were collected through ten semi-structured interviews with employees working 
in analytics, compliance, and operational decision-making, supplemented by internal 
strategy documents and regulatory materials. The interview protocol was explicitly 
structured around the sensing, seizing, and transforming dimensions of the Dynamic 
Capabilities Framework. Data were analysed using reflexive thematic analysis (Braun & 
Clarke, 2006) in Atlas.ti. Triangulation across interviews and documentation reduced 
reliance on a single data source and enhanced analytical depth (Patton, 1999). 

Publication II adopts a comparative case design to examine public-sector readiness for 
more structured and automated decision processes in Georgian and Estonian institutions. 
The empirical material comprises five expert interviews, a survey of 101 public servants, 
and supporting legislative and implementation documents. While the survey component 
focuses on Georgian public servants, the interview material includes experts from both 
Estonian and Georgian institutions. The survey was used primarily to capture broader 
perceptions of readiness conditions in a transitional administrative environment,  
while interviews provided comparative qualitative insights across both countries.  
The combination therefore supports analytical triangulation rather than strict statistical 
comparison. Interview data were thematically analysed in NVivo, while survey responses 
were examined using descriptive and correlational techniques in SPSS. The selection of 
Estonia and Georgia follows the theoretical sampling logic outlined in Chapter 1. Estonia 
represents a digitally mature administrative environment with standardised metadata 
practices and interoperable EDRMS infrastructures, while Georgia reflects a transitional 
setting where workflow integration, user adoption and governance alignment remain 
uneven. The comparative design enabled identification of recurring human, technical, 
and organisational factors shaping readiness, rather than producing geographical 
representations. 
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3.3 Systematic Literature Review 
A systematic literature review (publication III) was conducted to synthesise existing 
research on AI-augmented knowledge management and decision-making and to identify 
conceptual gaps addressed by the empirical studies (Kitchenham, 2004; Moher et al., 
2009). Following PRISMA guidelines (Moher et al., 2009), the review applied the PICOS 
framework to define inclusion criteria and guide database searches in Scopus, Web of 
Science, ScienceDirect, and Google Scholar. 

Of 1,568 records initially identified, 40 peer-reviewed studies met the criteria for full 
inclusion. Study quality was assessed using a CASP-informed evaluation matrix. Thematic 
synthesis (Nowell et al., 2017) was applied to identify recurring technological, 
organisational, and human dimensions of AI integration. The review provides a 
consolidated analytical baseline that informs the positioning of the empirical findings and 
highlights areas where existing research remains conceptually underdeveloped. 
The PRISMA flow diagram is presented in Figure 2.  

3.4 Multi-Criteria Decision-Making and Problem Structuring 
Problem structuring methods (PSMs) are used to analyse socio-technical conditions 
characterised by multiple stakeholders, interdependent factors, and competing priorities 
(Ackermann & Eden, 1998; Belton & Stewart, 2002). Publication V applies cognitive 
mapping within the Strategic Options Development and Analysis (SODA) tradition to elicit 

Identification 

Records identified 
through databases 
 (n = 1568) 

Total records (n = 1568) 
Duplicates removed (n = 13) 

Other sources and 
snowballing (n = 12) 

Screening 

Screened (n = 1555) Excluded (n = 1218) 

Eligibility 

Full text assessed for 
eligibility (n = 337) 

Studies included in SLR (n = 40) 

Excluded with reasons 
(n = 297) 

Figure 2. PRISMA flow diagram of the study selection process. 
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and structure stakeholder perceptions of barriers and enablers shaping digital transition 
and AI-related decision processes. 

In facilitated stakeholder panels, participants identified relevant factors and 
articulated perceived causal relationships, producing collective cognitive maps that 
represent shared problem understandings. To complement this qualitative structuring, 
the Decision-Making Trial and Evaluation Laboratory (DEMATEL) method was applied to 
assess the relative influence and dependence of identified factors. This combined 
approach enabled a systematic examination of interaction patterns within complex 
socio-technical systems, without reducing stakeholder perspectives to purely 
quantitative indicators. 

The use of PSMs is exploratory and explanatory rather than predictive, providing 
insight into how socio-technical dependencies shape the feasibility and scaling of  
AI-augmented decision-making. 
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4 Results 
The results are organised around the three research questions and synthesise findings 
from the five publications. 

4.1 Organisational Maturity 
Publications I and II show that maturity in this thesis is not treated as a general label for 
digitalisation, but as the structural configuration of the organisational knowledge 
environment. In the empirical context, electronic document and records management 
systems provide observable indicators of how organisational knowledge infrastructures 
are structured. These indicators include (1) the consistency of metadata practices,  
(2) the integration of workflows, (3) the traceability of information and decisions, and  
(4) the extent to which information is organised in a form that can be processed and 
reused by analytical systems. Publication I consolidates these patterns into a five-stage 
maturity model that describes the progression from paper-based information handling 
toward structured, machine-readable knowledge environments capable of supporting 
analytical and AI-assisted decision processes. In this thesis, the maturity model therefore 
operationalises micro-level organisational readiness conditions that shape how decision-
makers access and interpret information within organisational workflows. The model 
differentiates maturity stages according to the dominant information carrier (paper, 
hybrid, or digital) and the degree of standardisation and integration achieved across 
organisational processes. the maturity stages presented in Table 3 illustrate how the 
structuring of organisational knowledge infrastructures creates the conditions under 
which individual decision-makers can retrieve, interpret, and apply information in decision 
processes. 

Table 3. Five-stage maturity model of organisational knowledge infrastructure readiness. 

Maturity 
Phase 

Information 
Carrier 

Core Characteristics Implications for Decision-Making 

Phase 1 Paper-based 
originals 

Information unstructured, 
paper-only 

Decisions are fully human, with 
long manual circulation and 
archiving, so outcomes take 
weeks or months 

Phase 2 Paper originals 
with  
digital copies 

Digital copies added; 
information still 
unstructured 

Decisions are still human, though 
digital circulation shortens 
workflows to days, while parallel 
paper use limits impact 

Phase 3 Digital texts 
with metadata + 
legalized paper 

Digital metadata appears; 
some paper persists 

Humans decide, but searchable 
metadata enables faster retrieval, 
reducing decisions to days or 
hours 

Phase 4 Structured 
digital data with 
partial AI 
support 

Digital, structured data;  
mix of paper 

Decisions blend human and AI 
support, cutting delays to nearly 
real-time, though oversight is still 
required 

Phase 5 Data and  
AI integration 

Fully structured, 
machine-readable data; 
AI–human co-decision 

Decisions occur in real-time or 
proactively, shifting from reactive 
to predictive 
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Publication II applies the maturity logic in Estonia and Georgia and shows that 
progression is constrained when the knowledge environment is treated primarily as a 
compliance repository rather than shared infrastructure. In the Georgian cases, 
misalignment between data structures, workflow practices, and governance roles limited 
the extent to which EDRMS enabled reuse, coordination, and decision traceability. In the 
Estonian cases, more coherent interoperability arrangements, standardised data 
practices, and coordinated workflow design supported more advanced maturity patterns. 

These study results show that organisational maturity varies as a function of alignment 
between information structures, workflow integration, and governance routines. Where 
one element remains fragmented (e.g., inconsistent metadata or unclear ownership), 
overall maturity stalls even when digital tools are in place. 

4.2 Dynamic Capabilities in Practice 
The second research question concerns how organisations adapt routines and 
capabilities to integrate AI into decision processes. Findings are drawn from Publication 
III (systematic literature review) and Publication IV (FinTech case study) and interpreted 
through the Dynamic Capabilities lens. 

4.2.1 Evidence from the Literature 
Publication III identified a set of recurring organisational challenges and opportunities 
that influence how AI becomes embedded into knowledge management and decision 
processes. The challenges relate primarily to organisational and human factors, data 
quality and integration, governance and ethical issues, tensions between legacy and 
emerging practices, and the technological complexity of scaling AI systems. 

In opposite, several opportunities and enabling conditions were observed, including 
improved data management strategies, organisational and cultural interventions that 
strengthen interpretive alignment, leadership and workforce development, technological 
solutions that support incremental AI adoption, and ethical or governance mechanisms 
that ensure responsible deployment. 

These themes are summarised in Figure 3, which consolidates the main barriers and 
enablers affecting AI-augmented KM processes across the literature reviewed. 
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Figure 3. Conceptual framework for integrating AI into organisational knowledge management. 

Three additional recurring patterns were also revealed: 
(1) AI introduces new coordination demands across socio-technical layers 

As AI systems increase knowledge retrieval and analysis, underlying weaknesses in 
data governance, metadata practices and validation routines become more visible. 
Organisations respond by strengthening data flows, establishing clearer governance 
arrangements and revising documentation standards. 
(2) Trust and interpretive consistency influence adoption outcomes 

Studies repeatedly emphasised that effective AI use depends on shared understanding 
of how model outputs should be interpreted. Interpretive misalignment between teams 
reduced the usefulness of AI-generated insights, even when models performed adequately. 
(3) Variation in absorptive and learning capacity affects adaptation 

The review identified substantial differences across organisations. Those with  
well-developed learning routines and stronger KM foundations were better able to 
embed AI into routine decision work, while others stagnated despite similar 
technological investments. 

Therefore, the findings demonstrate that organisational adaptation is not solely 
technological but relies on recursive alignment of people, processes and knowledge 
structures. 

4.2.2 Case Study Findings 
Publication IV analysed how a multinational financial-technology organisation adapted 
its knowledge practices and routines for an early stage of AI integration. The findings 
show that organisational adaptation unfolded through the interplay of several enabling 
conditions, constraining factors and external pressures, which collectively shaped the 
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sensing, seizing and transforming activities captured in the extended Dynamic 
Capabilities Framework for AI-augmented knowledge management. 

Several internal enablers supported the development of these capabilities.  
The organisation had established governance structures for managing knowledge assets 
and demonstrated leadership commitment to exploring AI-based solutions. 
Documentation practices and metadata structures, while not fully standardised, 
provided a sufficient foundation for experimentation. Collaboration between data 
specialists, KM practitioners and operational teams was already strong, supported by a 
culture familiar with analytical tools and business-intelligence systems. These conditions 
created organisational readiness for AI-related initiatives and gave teams the confidence 
to test new approaches. 

At the same time, internal barriers constrained the adaptability of existing routines. 
Ownership of decision logic and knowledge assets uneven distribution across units could 
make it difficult to ensure consistency when integrating AI-generated outputs into 
workflows. Knowledge bases containing gaps and inconsistencies, and the volatility of 
regulatory information would likely place pressure on existing validation routines.  
In addition, uneven analytical proficiency and misalignment between existing tools and 
emerging AI capabilities could potentially limit the ability to scale early prototypes. 

The sensing activities thus centred on diagnosing the organisation’s readiness for  
AI-supported knowledge work. This included examining the integrity and currency of 
regulatory knowledge, assessing whether AI-generated analysis could be meaningfully 
embedded into existing decision pathways and evaluating whether available tools could 
operate reliably at scale. External developments were monitored systematically, 
informing assessments of where AI might provide value or introduce risk. 

Seizing activities involved mobilising organisational structures that could  
support early AI adoption. The business-intelligence function played a critical  
boundary-spanning/mediating role, between data teams, KM practitioners and 
operational decision-makers. This mediation improved interpretive alignment and 
ensured that experimentation remained connected to practical decision needs. Seizing 
also required clarifying resource commitments and role expectations, alongside the use 
of pilot projects that allowed safe, incremental testing of AI models within controlled 
environments. 

And the transforming activities reflected deeper changes to how decision work was 
organised. AI tools could began reducing the cognitive load associated with routine 
information retrieval and synthesis, enabling employees to focus on higher-order 
interpretive and evaluative tasks. Workflow adjustments were introduced to preserve 
oversight, including additional review checkpoints, updated documentation practices 
and distributed responsibility for validating AI-supported outputs. Feedback from AI use 
would inform continuous updates to knowledge assets and adjustments to decision 
routines, reinforcing an iterative cycle of capability refinement. 

The extended framework (Figure 4) synthesises these elements, illustrating how 
sensing, seizing and transforming activities in AI-augmented KM are grounded in the 
interaction between structural conditions, cross-functional coordination and 
organisational learning processes. Therefore, adaptation depends on microfoundational 
routines that stabilise interpretation and accountability (e.g., mediation roles, validation 
checkpoints, iterative updating of knowledge assets), not only on building or buying AI 
tools.
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Figure 4. Framework for knowledge management enabling AI-augmented decision-making. 
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5 Discussion 
Rather than treating AI as a discrete technological intervention, the findings across the 
five publications show that AI-augmented decision-making emerges as a cumulative 
organisational achievement. Knowledge infrastructure readiness alone does not produce 
effective AI use, nor do adaptive capabilities operate independently of broader 
infrastructural and governance arrangements. These elements should be aligned across 
levels. The discussion below interprets these findings in relation to the research 
questions, situates them within existing theory, and considers their implications across 
sectors and for practice. 

5.1 Theoretical Contributions 
This thesis advances theoretical understanding in the following ways. 

First, extending organisational readiness perspectives to AI-augmented decision-making. 
Organisational readiness and digital maturity have long been conceptualised as 
multidimensional phenomena, typically encompassing technological infrastructure, 
leadership, organisational culture and governance arrangements (PwC, 2019; Gartner, 
2020; Holmström, 2021). This thesis does not redefine organisational readiness,  
but extends these perspectives to the context of AI-augmented decision-making.  
The findings show that readiness for AI-supported decision processes depends on the 
alignment of three conditions: the structural maturity of organisational knowledge 
infrastructures, the organisational capabilities required to integrate AI into decision 
routines, and the broader socio-technical conditions that shape governance and 
collaboration. 

Second, it repositions Knowledge Management in AI-augmented decision-making.  
The results extend KM theory by demonstrating that KM is the organisational arena 
where human–AI collaboration is operationalised. Classical KM literature conceptualises 
KM as enabling knowledge creation and organisational learning (Nonaka & Takeuchi, 
1995; Von Krogh et al., 2000), but this thesis shows that KM also provides the 
microfoundations of dynamic capabilities in AI contexts. KM-based mechanisms such as 
continuous knowledge-updating, interpretive alignment routines and mediation 
structures, shape how organisations enact sensing, seizing and transforming activities 
(Shrestha et al., 2019). These findings show that organisational adaptation to AI is 
inseparable from the management of knowledge integrity and cross-functional 
coordination. 

And lastly, Dynamic capabilities conditioned by socio-technical environments. While 
dynamic capabilities literature emphasises sensing, seizing and transforming as internal 
organisational routines (Teece et al., 1997; Teece, 2007), this thesis shows that these 
routines are significantly constrained or enabled by external system-level conditions. 
Interoperability limitations, regulatory volatility and distributed accountability restrict 
the scope of organisational adaptation (Vial, 2019). Their advancement is also non-linear 
and as framework (figure 4) demonstrates, each stage is achieved through ongoing 
feedback loop. 

This highlights the boundary conditions of dynamic capabilities: they are necessary 
but not sufficient for AI-augmented decision-making in contexts with fragmented 
infrastructures or unclear governance. 
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5.2 Cross-sector Insights 
The thesis examined public-sector organisations and a financial-technology company, 
revealing both distinct sectoral pressures and several recurring organisational conditions 
influencing AI-augmented decision-making. 

Public organisations operate within formalised governance regimes and standardisation 
mandates, yet face persistent fragmentation of legacy systems and varying levels of 
interoperability (Publication I; Publication II). Their central challenge lies in coordinating 
multiple agencies and stabilising decision pathways across historically siloed 
infrastructures (Publication I; Publication II). 

The FinTech case, by contrast, is characterised by rapid product evolution, dynamic 
regulatory environments and strong market responsiveness (Publication III; Publication 
IV). Here, the dominant challenge is maintaining knowledge integrity and alignment 
under continuous change, rather than overcoming infrastructural fragmentation. 

Despite these sectoral differences, several enabling conditions appeared across the 
cases examined: 

1. reliable and well-maintained knowledge assets that provide consistent inputs 
for analytical systems (Publication I; Publication II; Publication IV); 

2. interpretive alignment across teams to ensure shared understanding of  
AI-generated outputs (Publication II; Publication IV); 

3. mediation structures linking data work, knowledge management and 
operational decision processes (Publication IV; Publication V); 

4. socio-technical environments that support the stabilisation and scaling of  
AI-supported practices (Publication I; Publication II; Publication IV). 

These observations should be interpreted as analytical patterns rather than  
sector-wide generalisations, as the empirical material covers a limited number of 
organisations and contexts.  

These cross-sector observations suggest that, despite differences in organisational 
context, similar enabling conditions appeared across the cases examined. Although the 
empirical material does not support broad generalisation across all sectors, the 
recurrence of these patterns across public administration and financial-technology 
settings indicates that reliable knowledge assets, interpretive alignment across teams, 
mediation structures linking data work and operational decisions, and coherent socio-
technical environments may represent important conditions for integrating AI into 
organisational decision processes. 

5.3 Practical Implications 
The findings suggest several practical considerations for organisations seeking to 
integrate AI into decision processes. 

First, organisations may benefit from formalising routines for maintaining knowledge 
integrity. AI systems require current and verified knowledge assets; this can be achieved 
through scheduled content reviews, explicit ownership of knowledge domains, and 
traceable update mechanisms integrated into their knowledge management platforms. 

Second, organisations may need structured mechanisms for interpretive alignment. 
To avoid inconsistent decisions, managers should establish cross-functional review 



 

30 

practices, shared documentation standards and clear governance roles that make 
interpretive assumptions transparent and consistent. 

Third, organisations may consider establishing mediation roles. Boundary-spanning 
functions, such as Business Intelligence units (in Publication IV) or knowledge mediators, 
should be embedded into workflows to link data work, KM practices and operational 
decision-making, ensuring that AI outputs remain interpretable and usable. 

Lastly, AI initiatives are more likely to succeed when they are aligned with broader 
socio-technical conditions. Interoperability standards, shared data semantics and 
transparent governance arrangements form the systemic environment that allows 
organisational AI developments to first stabilise and then scale. 
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6 Conclusion 
This thesis demonstrates that AI-augmented decision-making develops incrementally 
and is shaped by organisational conditions rather than by technological sophistication 
alone. Across the five publications, AI integration was shown to depend first on the 
structural configuration of knowledge environments, second on the organisation’s ability 
to adapt routines and redistribute decision authority, and third on the socio-technical 
conditions that enable or constrain coordination. 

The maturity analysis of public-sector organisations revealed that fragmented data 
structures, inconsistent metadata practices, and document-centric workflows significantly 
limit the feasibility of AI-supported decision processes. The dynamic capabilities 
perspective further demonstrated that even where structural readiness exists, 
organisations must actively reorganise roles, routines, and governance mechanisms to 
translate AI potential into operational practice. Finally, the socio-technical analysis 
showed that cross-organisational interoperability, regulatory frameworks, and 
accountability requirements shape whether AI-supported decision processes can 
stabilise and scale. 

The findings together indicate that AI-augmented knowledge management is not a 
discrete implementation phase but a cumulative organisational transformation.  
The multi-level perspective developed in this thesis provides an integrated explanation 
of how readiness, adaptation, and systemic conditions interact in practice. 

6.1 Limitations 
Several limitations should be considered when interpreting these findings. 

 
First, the empirical material is primarily derived from public-sector organisations in 

Estonia, Georgia, and Finland, alongside a single multinational FinTech organisation. 
While this enabled comparative analysis across differing institutional and maturity 
contexts, the results reflect specific governance and regulatory environments and should 
be understood as analytically rather than statistically generalisable.  

Second, the maturity model was developed and refined through ADR-based 
engagement in municipal and state-level settings. Although this ensured contextual 
validity, the model has not yet been systematically tested across broader organisational 
populations or private-sector domains. 

Third, comparative design also relied on different types of empirical material across 
countries, including interviews in both Estonia and Georgia but survey data only from 
Georgian organisations. 

And lastly, much of the empirical evidence captures organisations in transitional 
stages of AI adoption. Fully automated, large-scale AI decision environments remain 
limited in practice, and therefore long-term stabilisation dynamics could not be observed 
directly. 

These limitations do not invalidate the findings but define the scope within which they 
should be interpreted. 

 
 



 

32 

6.2 Future Research 
Several directions for future research emerged. 

The maturity dimensions identified in the public-sector studies could be 
operationalised into measurable indicators and examined across a broader cross-sector 
sample. Such work would enable systematic assessment of progression patterns beyond 
the case-based contexts analysed here. 

Longitudinal research could further explore how dynamic capabilities for AI 
adaptation evolve over time, particularly in organisations transitioning from structured 
data environments to AI-supported decision systems. Observing these shifts across 
extended periods would clarify how sensing, seizing, and transformation processes 
stabilise or change. Such studies could also examine more explicitly the mechanisms 
through which knowledge infrastructures, organisational routines and institutional 
conditions interact to shape capability development. 

Further comparative research across sectors would also help clarify how 
organisational knowledge environments and capability development differ between 
public administration and private-sector organisations, particularly in contexts with 
varying regulatory pressures and decision accountability requirements. 

Additional research is also needed on human–AI interpretive practices in operational 
decision settings, especially in highly regulated domains. Examining how accountability, 
explainability, and trust are negotiated within everyday organisational routines would 
extend the socio-technical insights developed in this thesis. 
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Abstract 
Knowledge Management for AI-Augmented  
Decision-Making: A Multi-Level Analysis of Organisational 
Maturity, Capabilities, and Socio-Technical Conditions 
Organisations in both the public and private sectors are increasingly expected to consider 
the use of artificial intelligence (AI) in knowledge-intensive decision-making. While AI 
tools can support the analysis of information and routine judgement tasks, their effective 
use depends on how organisational knowledge is structured, how capabilities develop, 
and how governance and socio-technical arrangements are aligned. In practice, 
fragmented information systems, unstable knowledge practices and unclear governance 
arrangements often limit organisations’ ability to integrate AI into everyday decision 
processes. 

This thesis investigates how organisations progress towards AI-augmented knowledge 
management and decision-making through five complementary studies. The empirical 
work spans municipal administrations in Estonia and Georgia, multi-stakeholder 
initiatives in Estonia and Finland, and a multinational financial-technology (FinTech) 
organisation. Together, these settings allow examination of organisational readiness and 
adaptation across contrasting institutional environments while maintaining a consistent 
focus on knowledge-intensive work. 

The research draws on maturity and organisational readiness models, the Dynamic 
Capabilities Framework and socio-technical systems theory. Methodologically, the thesis 
combines Action Design Research, comparative case studies with interviews and survey 
data, a PRISMA-guided systematic literature review and problem-structuring methods. 

The findings show that the integration of AI into decision processes depends on three 
interacting conditions. First, the structure of organisational knowledge environments 
such as metadata practices, workflow integration and information traceability, shapes 
whether AI-generated insights can be interpreted and reused in decision processes. 
Second, organisations must develop capabilities that adapt routines, roles and 
governance arrangements as AI becomes embedded in operational workflows. Third, 
broader socio-technical conditions, including interoperability infrastructures and 
regulatory requirements, influence whether AI-supported decision practices can stabilise 
and scale.  

Overall, the thesis suggests that AI-augmented knowledge management is better 
understood as a cumulative organisational transformation rather than a discrete 
technological implementation. The proposed multi-level perspective helps explain how 
knowledge infrastructures, organisational capabilities and socio-technical environments 
interact in the integration of AI into decision-making.  

Future research could test and extend these findings across broader organisational 
contexts, examine quantitative relationships between knowledge management 
mechanisms and decision outcomes, and further explore governance and accountability 
challenges in AI-supported decision environments.
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Lühikokkuvõte 
Teadmusjuhtimine tehisintellektiga toetatud 
otsustusprotsessides: organisatsioonilise küpsuse, võimekuste 
ja sotsiaal-tehniliste tingimuste mitmetasandiline analüüs 
Avaliku ja erasektori organisatsioonid seisavad üha enam silmitsi ootusega kasutada 
tehisintellekti (TI) teadmuspõhistes ja keerukates otsustusprotsessides. Kuigi TI-l 
põhinevad tööriistad võimaldavad toetada andmete analüüsi ja rutiinseid 
hindamisülesandeid, sõltub nende tulemuslik rakendamine sellest, kuidas 
organisatsioonis on teadmised struktureeritud, kuidas arenevad organisatsioonilised 
võimekused ning kuidas on kujundatud juhtimis- ja sotsiaal-tehnilised korraldused. 
Praktikas piiravad TI kasutuselevõttu sageli killustunud infosüsteemid, ebastabiilsed 
teadmushalduse praktikad ning ebaselged juhtimis- ja vastutusstruktuurid. 

Käesolev doktoritöö uurib, kuidas organisatsioonid liiguvad tehisintellekti toetatud 
teadmushalduse ja otsustamise suunas viie omavahel seotud uuringu kaudu. Empiiriline 
materjal hõlmab kohalikke omavalitsusi Eestis ja Gruusias, mitme osapoole 
koostööalgatusi Eestis ja Soomes ning rahvusvahelist finantstehnoloogia (FinTech) 
ettevõtet. Need juhtumid võimaldavad analüüsida organisatsioonilist valmisolekut ja 
kohanemisprotsesse erinevates institutsionaalsetes kontekstides, säilitades samal ajal 
keskse fookuse teadmuspõhisel tööl. 

Teoreetiliselt ühendab töö küpsus- ja valmisolekumudelid, dünaamiliste võimekuste 
käsitluse ning sotsiaal-tehniliste süsteemide teooria. Metoodiliselt kasutatakse 
tegevuspõhist disainiuuringut (Action Design Research), võrdlevaid juhtumiuuringuid 
intervjuude ja küsitlusandmetega, PRISMA-juhistest lähtuvat süstemaatilist kirjanduse 
ülevaadet ning probleemistruktureerimise meetodeid (kognitiivne kaardistamine ja 
DEMATEL). 

Tulemused näitavad, et tehisintellekti integreerimine otsustusprotsessidesse sõltub 
kolme omavahel seotud tingimuse koostoimest. Esiteks määrab organisatsiooni 
teadmuskeskkonna struktuur — sealhulgas metaandmete praktikad, töövoogude 
integratsioon ja info jälgitavus — selle, kas TI loodud analüüse on võimalik 
otsustusprotsessides mõtestatult kasutada. Teiseks peavad organisatsioonid arendama 
võimekusi, mis võimaldavad kohandada rolle, tööpraktikaid ja juhtimisrutiine TI 
kasutuselevõtu käigus. Kolmandaks mõjutavad laiemad sotsiaal-tehnilised tingimused, 
näiteks infrastruktuurne koostalitlusvõime ja regulatiivsed nõuded, seda, kas TI-toetatud 
otsustuspraktikad saavad organisatsioonides püsivalt toimima hakata ja laieneda. 

Töö tulemused viitavad, et TI-toetatud teadmushaldust on otstarbekam käsitleda 
kumulatiivse organisatsioonilise muutusena, mitte üksiku tehnoloogilise 
rakendusetapina. Töös esitatud mitmetasandiline lähenemine aitab selgitada, kuidas 
teadmuse infrastruktuurid, organisatsioonilised võimekused ja sotsiaal-tehnilised 
tingimused koos mõjutavad tehisintellekti kasutuselevõttu otsustusprotsessides.  

Töö piiranguks on kvalitatiivsete ja juhtumipõhiste meetodite kasutamine 
konkreetsetes riiklikes ja sektoripõhistes kontekstides ning keskendumine 
organisatsioonilistele ja sotsiaal-tehnilistele tingimustele, mitte algoritmilisele disainile 
või mudelite tehnilisele tulemuslikkusele. Edasised uuringud võiksid testida ja laiendada 
esitatud küpsus- ja võimekusraamistikke laiemates võrdlevates valimites, uurida 
teadmushalduse mehhanismide ja otsustustulemuste kvantitatiivseid seoseid ning 
käsitleda põhjalikumalt TI-toetatud otsustamise eetilisi ja vastutuse küsimusi. 
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Publication II 

Gelashvili, T., & Pappel, I. (2021). Challenges of transition to paperless management: 
Readiness of incorporating AI in decision-making processes. In L. Terán, J. Pincay, & 
E. Portmann (Eds.), Proceedings of the 2021 Eighth International Conference on 
eDemocracy & eGovernment (ICEDEG) (pp. 41–46). IEEE. 
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Appendix 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication V 

Weck, M., Gelashvili, T., Pappel, I., & Ferreira, F. (2022). Supporting collaboration and 
knowledge sharing in building smart living environments for ageing well: Using 
cognitive mapping in KMS design. Knowledge Management Research & Practice, 
22(6), 865–877.  























context factors. Nevertheless, the comparison was not 
the main purpose of the integration of the analysis 
results, but it did provide evidence of how the factors 
identified in the two case studies complement one 
another and helped to describe more thoroughly the 
multi-stakeholder and multi-sectoral context of 
SLEaws needed for KMS design. Ranging from basic 
information about the actors or stakeholders involved 
and their motives to explicit recommendations for 
services, the context actors represent highly complex 
requirements for KMS characteristics.

The specific focus of the context analysis in both 
study cases was the engagement of senior citizens as 
QH regional stakeholders in the activities that contri-
bute to KM and lead to better decisions in supporting 
the building of SLEaws. In both cases, the results 
showed that senior citizens are very motivated stake-
holders who are willing and able to be actively engaged 
in decision making related to the creation of SLEaws. 
They also identified the key areas in which senior 
citizens can support collaboration and KS, the actions 
they can accomplish to enhance KM, and areas where 
their active participation can be increased. Thus, the 
role of senior citizens is evidently revealed by 21 well- 
focused engagement actions in the Finnish case and 19 
actions in the Estonian case, through which senior 
citizens can contribute to collaboration and KS 
among QH regional stakeholders. Table 2 introduces 
the actions that were proposed and prioritised by the 
experts participating in the expert panel meetings.

Given that KMS have great potential in supporting 
the building of SLEaws, through enabling collabora-
tion and KS among QH regional stakeholders in the 
design of KMS, special attention must be paid to the 
role of senior citizens representing active and moti-
vated stakeholders. KMS characteristics should enable 
the senior citizens’ engagement actions, support their 
knowledge needs, and help them tackle the problems 
that they face (see, Table 2).

In summary, by using expert opinions, the metho-
dology proposed in both case studies assumes 
a different stance, and we were able to bring added 
realism into our maps, as the use of cognitive mapping 
brought new insights into the analysis processes based 
on the experts’ know-how, which would not have been 
detected through the use of statistical methods alone. 
The issues of “collaborative research”, “digital educa-
tion”, and/or “getting people involved”, for instance, 
can be easily overlooked, but are not without conse-
quence. Furthermore, because our approach allows for 
the addition of new information over time, the pro-
posed model is not only robust but also versatile. This 
means that the use of the methodology proposed in 
both case studies allowed for the construction of dif-
ferent but complementary models to those already 
existing and resulted in the design of transparent, 

simple, and well-informed systems, comprising both 
objective and subjective elements.

5. Conclusion

This article reports on the results of two case studies 
conducted in two Baltic Sea region countries, Finland 
and Estonia, focusing on SLEaws and ICT-based ser-
vices for senior citizens, respectively. Grounded in 
a constructivist approach, these studies contribute to 
the understanding of multi-stakeholder and multi- 
sectoral contexts in order to recognise the knowledge 
needs of multiple stakeholders and the relevant char-
acteristics of the proposed KMS technology solution in 
a concise and well-structured way. Given the increas-
ingly high complexity of the studies’ focus contexts, 
the task of designing an effective KMS for multiple 
stakeholders proves to be demanding and requires the 
comprehensive evaluation of a multiplicity of perspec-
tives and ideas that form context factors.

Drawing on the SODA method, the collaborative 
decision-making process engaging HQ regional stake-
holders of both countries gave substance to the context 
analysis and enabled the development of holistic con-
ceptual frameworks in the form of two collective cog-
nitive maps with a wide range of factors and cause-and- 
effect relationships between them. A comprehensive 
context analysis through integrating the results of both 
cases provided a solid basis for the design of a KMS 
solution characterised by capabilities for collaboration 
and knowledge sharing between QH innovation actors 
involved in building SLEaws. Thus, this study proposes 
an integrated framework or tool that can support deci-
sion makers in selecting the most appropriate KMS 
solution and its characteristics. Moreover, in terms of 
theoretical implications, it extends the KM empirical 
research body, offering new insights on KMS design in 
multi-stakeholder and multi-sectoral contexts.

Both case studies addressed the valuable role of 
senior citizens as QH regional stakeholders or innova-
tion actors involved in building SLEaws. The analysis 
revealed the vast potential they have in terms of sup-
porting collaboration and sharing knowledge as well 
as with regard to their possible engagement actions, 
which may contribute to better decisions when build-
ing SLEaws. These actions could be considered as 
practical recommendations for KMS designers making 
choices about KMS characteristics and functionalities 
that take into account the specific knowledge needs of 
senior citizens and facilitate their active engagement.

The SODA method combined with cognitive map-
ping was particularly useful in terms of analysing and 
structuring the highly complex decision problems of the 
two case studies. Creating cognitive maps implied 
transparent and collective decision making and demon-
strated great potential for developing a holistic view of 
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decision problems. The main reason for choosing map-
ping was the added value of eliciting and structuring 
decision criteria from various perspectives (i.e., differ-
ent kinds of expertise and experience), which allowed 
integrated results to enhance action plans (Simon,  
1976) regarding KMS design. The usefulness of cogni-
tive mapping has been addressed and has contributed to 
the existing body of KM literature, but empirical work 
on how to use cognitive maps successfully in context 
analysis facilitating KMS design is lacking.

However, the application of this methodology also 
imposed the following limitations. First, the structur-
ing process had an intrinsically subjective nature. 
Therefore, cognitive maps with different content and 
shapes could be developed by other experts and over 
a longer period of time, although the decision making 
was very collaborative and thoroughly interactive in 
terms of knowledge and experience exchange during 
the expert panel meetings. Second, the idiosyncratic 
features of the proposed conceptual framework may 
not be universal or generalisable to different contexts, 
and the various specific needs of stakeholders could 
induce the necessity of customising the hierarchical 
structure and its determinants. However, these limita-
tions can open avenues for further investigation, par-
ticularly with a focus on the role of senior citizens as 
active participants in the innovation process. While 
acknowledging the importance of context analysis in 
the process of KMS design, more empirical research is 
needed to address the usefulness and applicability of 
cognitive mapping in highly complex multidimen-
sional contexts.
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ABSTRACT

Societal challenges related to a recent phenomenon - population

ageing, calls for national governments for new guidelines and under-

standing of how to help senior citizens through innovative solutions

to enhance their everyday lives. Current research is the baseline

study to analyse the existing context and circumstances and decide

which direction Estonia should take with its policy-making when

establishing the Welfare Strategy for 2023-2030. The empirical data

was collected in Estonia through two knowledge panel meetings

that brought together experts who represented Quadruple Helix

(QH) regional innovation actors involved in providing ICT services.

Adopting a multi-criteria approach, cognitive mapping as an im-

portant instrument was used during panel meetings to facilitate

the decision making of the experts. Based on the study results, this

paper discusses various innovative ICT solutions to bring together

ageing population needs and market capacity. Various context fac-

tors and clusters were identified, supporting the strategy’s planning

and future related activities.
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1 INTRODUCTION

Europe is going through a major societal challenge described as

population ageing [1]. According to the United Nation’s report [2],

the number of people aged 60 or more is expected to grow by more

than 50 per cent during 2015-2030. This transformation in popu-

lation ageing will apply to most areas of the world [2] and affect

numerous areas of the society, including socioeconomic, health-

care, labour market and transportation. In April 2018, the European
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Commission adopted a strategy [3], according to which there is an

opportunity to utilise digital tools and services for helping older

generations having functional and accessibility impairments allow-

ing healthy and active ageing. This could also lead to maintaining

senior citizens longer at their workplaces, support their inclusion

in productivity and economic competitiveness while reducing pres-

sure on national budgets. Thus, it is essential to consider how digital

tools and solutions can be fully accessible to this group [3], [4].

The risk of national governments facing social policy issues

when it comes to ensuring the adoption of advanced (and some-

what complex) technologies and ensuring the capability of citizens

to use Information and Communication Technology (ICT)-enabled

governmental services is high. Implications can be varied and en-

compass not only financial and technical but also human aspects,

such as the readiness of the citizens to accept technology. To fos-

ter smart innovations for the ageing populations, an integrated

response from different society actors represented in the Quadruple

Helix (QH) model [5] is imperative. The QH model brings actors

from public institutions (government and policymakers), the pri-

vate sector (start-ups and SMEs, creating the products and services),

academia (researchers, universities, research organisations) and

end-users (in this case, senior citizens). This leads to the inclu-

sion of representatives from each sector in innovation processes,

knowledge sharing and collaboration.

This paper reports results of the empirical study conducted in

the Estonian multi-stakeholder context, where the objective was to

focus on ICT and its implications for social policy regarding senior

citizens, particularly how ICT-enabled services can contribute to

the wellbeing of senior citizens. Estonia already has a successful

practice of applying ICT solutions in the public sector service provi-

sion and utilising e-Governance enablers, including data exchange

framework - X-road [6] and digital signature, as the basis for the

further development and advancement of ICT-enabled services [7],

[8]. Existing digital tools provide a solid background for further

development and encourage the Government of Estonia to provide

limitless benefits to senior citizens. The results acquired through

this study identified tools and solutions that will contribute to de-

veloping the new strategy (Estonian Welfare Development plan) for

the years 2023-2030. The new welfare development plan will start

setting up expert working groups in the summer of 2021, where

the authors of this study will be participating.

The structure of this paper is organised as follows. The next sec-

tion provides a theoretical background of the studied phenomenon:

theories about adoption and readiness towards using ICT-enabled

services, followed by the studies emphasising the importance of

stakeholders’ engagement to facilitate technology acceptance. The

research methodology is described in the third section, followed
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by a presentation of findings (section four) and a discussion with

future work (section five). The paper is ended with a section six -

conclusion.

2 THEORETICAL FRAMEWORK

2.1 Important variables in technology
acceptance and readiness among senior
citizens

Advancements and innovations in ICT services have brought nu-

merous advantages, nevertheless, achieved technological sophisti-

cation could hinder customers from using them, causing anxiety,

technophobia, scepticism or resistance [9]. These possible pitfalls

could be critical for senior citizens. To understand the determinants

of using ICT-enabled services, researchers of the various field have

come up with frameworks for comprehending the human percep-

tion of the technology [10]. The classical theoretical frameworks

in technology acceptance literature are the Theory of Reasoned

Action (TRA) [11], the Theory of Planned Behavior (TBP) [12], the

Technology Acceptance Model (TAM) [13] and recently - Technol-

ogy Readiness [14]. Within the context of this study, TAM and TR

can be considered the most suitable as they are believed to be more

technology-acceptance specific.

Nevertheless, as [15] Blut argues, TAM aims to understand the

acceptance of new technology based on its usefulness and ease-of-

use but is device-specific and not examining peoples’ overall beliefs

about technology. Researchers have utilised TR to understand peo-

ple’s beliefs towards technology better since it is individual-specific,

determined to measure "people’s propensity to embrace and use

new technologies for accomplishing goals at home and at work”

[14]. Consequently, recent studies conducted in the service industry

[16], [17] address the nature of service, customers’ experiences, and

their relationships with service providers. The Technology Readi-

ness Index (TRI), a 36-item scale to measure “technology readiness”,

encompasses four dimensions: (i) optimism, (ii) innovativeness, (iii)

discomfort and (iv) insecurity [14]. While the first two dimensions

are the catalyst to TR, meaning that a person’s overall TRI score will

be high, the latter two are “inhibitors”, suppressing the TR and thus

lowering the score [18]. To achieve the completion of the model

and eradicate the possible shortcomings, scholars have attempted

to integrate TR with other theories, such as TRAM - an integrated

model proposed by Lin et al. [19], which adds personality traits

related to technology (TR) into the system-specific constructs of

the TAM.

Another example is TR integration with the expectation-

confirmation model (ECM) [20]. An important variable described by

Lansend and Tor [21] from Self-Service Technology (SST) studies

employing TR is that for people to use the technology, the hin-

drance is not its capability or sophistication, but rather reliability

and availability so that they will favour them instead of the interper-

sonal alternative. As they highlight, SSTs should be designed with a

customer focus and based on relevant technology for the task [21].

Examination of the advantages and drawbacks of new technology-

based systems and their implications for fostering acceptance have

displayed that technology acceptance and readiness among senior

citizens is a complex phenomenon, depended on various significant

variables such as usefulness, usability, comfort (or discomfort), op-

timism (or insecurity), personal believes and experiences, overall

IT literacy and perceived relevance of the proposed technology or

technology-enabled service.

Another important variable that has not been discussed yet is

the inclusion and engagement of the senior citizens in designing

respective innovative solutions (or services). This will be further

elaborated in the following sub-section.

2.2 The importance of stakeholder and senior
citizen inclusion

Stakeholders’ collective social participation transpires through in-

dividuals sharing their resources with others and becomes a central

topic in the research concerning ageing [22]. Cooper et al. [23] high-

light the phenomenon of renewed vivid interest in civic engagement

at various levels, including citizens, the public, policymakers, and

public administrators. According to the Organization for Economic

Community and Development (OECD) report, wide acceptance of

open and inclusive policy-making among OECD countries [24] is

crucial, including citizens and other stakeholders in policy-making.

The share and role of senior citizens in civic engagement need

further attention as it is closely related to their future engagement

with innovative processes concerning them. According to Walker

[25], the increased number of senior citizens across the globe has

led to their enhanced involvement in those political processes affect-

ing them. Such involvement stimulates their wellbeing, improves

policies’ quality and effectiveness, and even encourages innovative

solutions [26]. After a thorough analysis of studies concerning se-

nior participation, Falanga et al. [27] state that participation can

be developed in individual and collective settings and that outputs

generally determine the better quality of life and wellbeing. The

study further reports the positive effect of such involvement on

physical, mental and cognitive functions while reducing loneliness.

According to Cooper et al. [23], citizen participation can be devel-

oped in either stage of the policy cycle; however, Falanga et al. [31]

emphasise the importance of inclusion of senior citizens not only

in the final stage of the implementation but rather initial policy

design stage.

The socio-psychological theory from gerontology – the activity

theory considers a strong relationship between higher levels of so-

cial involvement and satisfaction with life among the senior citizens

[28]. According to this theory, a person is most likely to succeed in

old age if they continue to be active and take on productive roles

in society.

The theories discussed in sub-section 2.1 that address impor-

tant variables of technology acceptance and readiness have clearly

identified the significance of personal beliefs and expectations. Fur-

thermore, the scholars represented in the studies of sub-section 2.2

have argued on the importance of stakeholders’ inclusion in policy-

making and the positive influence senior citizens’ engagement and

active life has over their attitudes and overall wellbeing. The results

acquired through the review of the theories and literature supports

this study to be conducted in the multi-stakeholder context, which

enabled not only gaining thorough multi-sectoral insight but also

outlined the prospects of the future research focusing on senior

citizens’ inclusion in designing innovative digital solutions.
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3 METHODOLOGY

Research for this paper had various phases, during which different

methodologies were discussed. The market overview with stake-

holders and trigger question selection was conducted in February

2020. However, due to the spread of the COVID-19 pandemic, phys-

ical panel meetings planned initially had to be postponed. Strategic

Options Development and Analysis (SODA) approach [29], which

is a powerful problem-structuring method, requires face-to-face

meetings with a panel of experts. In September 2020, it was still

impossible for the postponed face-to-face meetings to take place;

thus, online sessions were instead decided. The SODA approach

baseline aspects are all the data for the model-building to be di-

rectly provided by the expert panel members after intense collective

discussion and negotiation, group dynamics, and an experienced

facilitator’s physical presence. Therefore, the requirement of phys-

ical interaction with and among the participants prevented the

SODA methodology to be applied online. To keep the integrity of

the research, the work was further divided into two panel meet-

ings (each lasted for two hours) which included nominal group

techniques, multi-criteria selection and validation of the findings.

7 (seven) experts represented different views of the innovation

ecosystem to support the QH approach [5]. The selection of stake-

holders was based on their connection to the ICT development and

ageing society to obtain the best understanding of the barriers. The

participants were from the government (to support policymaker

view), ICT organisations (cybersecurity and smart home solutions

to support business side), researchers (to support academia) and

Non-Governmental Institutions who are working closely with the

people in senior citizen associations and social welfare. Addition-

ally, an expert in financing was represented to help understand the

market and funding needs/limitations.

Nominal group work was used to create the collective cognitive

map. Cognitive mapping is a method to collect data from partici-

pants whom the researchers have met and interviewed and whose

ideas, beliefs, values and attitudes, and links between them need

to be modelled [30]. As well as it is widely used to identify one

person’s ideas, the approach allows creating a mind map of the

whole group dynamics to understand how different or similar the

interpretationmight be. Collective cognitive maps have beenwidely

used in various domains but not so much in policy-making [31]. In

political science, cognitive mapping has been used but under the

domain, for politicians to understand how they make decisions and

whether their opinions come from tacit knowledge, not explicit

[32].

The knowledge panel meetings took place at the end of Septem-

ber 2020 and focused on how ICT services can be best managed for

senior citizens. What are the barriers and enablers to developing

innovative ICT services and products for senior citizens to enhance

their safety and wellbeing. As the mentioned topic is extensive,

the research was divided into 11 different categories to have the

possibility to gather ideas from diverse areas. The categories are

as follows: (i) motives and benefits; (ii) issues and limitations; (iii)

actors involved (in senior citizens everyday life); (iv) knowledge-

based resources, skills and competencies; (v) social and healthcare,

medicine and caregiving; (vi) food and nutrition; (vii) leisure and

wellbeing; (viii) finance; (ix) mobility and transportation; (x) hous-

ing; (xi) educational, professional, and other activities. Previously

stated trigger question was repeatedly asked together with baseline

questions and all answers, hereon after data, was used to create a

collective cognitive map which consisted of 267 different criteria.

After the workshop, a questionnaire was sent out to perform

multi-voting criteria to determine which five elements of each

group the experts thought were the most important to focus on in

the future.

4 RESULTS

Figure 1 shows the collective cognitive map based on the initial

267 criteria. Due to the space constraints in this article, the map

only depicts the collective cognitive framework (a larger version is

available upon request). The arrows in the structure reflect cause-

and-effect relationships between criteria and categories, making it

easier to visualise and understand the initial research result. Table

1 will demonstrate key findings from each category in more detail.

After the workshop, a questionnaire was sent out to perform multi-

voting criteria to determine which five elements of each group the

experts thought were the most important to focus on in the future.

Actorsinvolved. Experts pointed out that key players/actors who

play a role in developing innovative solutions are government and

government agencies (social insurance board, health insurance

board etc.), customers and users and service providers. Experts also

mentioned the importance of the third sector’s engagement, since

community services, interest and support groups and volunteers,

are the ones who usually introduce the solutions to senior citi-

zens together with contact people (helpers, social workers, senior

citizens relatives etc.)

Motives and benefits. When asking about experts’ opinions on

what they see as motives and benefits of ICT services for senior cit-

izens, they first mentioned the accessibility of information and how

various (ICT) tools enhance gathering/reaching it. Lifelong learning

promotion and keeping the senior minds active were also important

criteria as innovative solutions might give a valuable learning expe-

rience. From a development perspective, the experts mentioned the

cooperation encouragement between service end-users, providers

and developers as this way more valuable products/services are

possible.

Resources, skills and competencies. Panel members said that organ-

isations need various resources, skills and competencies to develop

services for senior citizens. The most crucial aspect mentioned was

a customer or end-user own skills and awareness and what the

customer needs. From the organisational side, the importance of

integration between various stand-alone government systems and

citizens was mentioned. It reflects that citizens and senior citizens

need simple, integrated systems, not separately built solutions for

the same government.

Barriers and limitations. Participants opinions towards barriers

and limitations of what hinders organisations from developing

and sharing services for senior citizens were quite contradictory.

Some experts mentioned more infrastructure limitations and how

high-speed broadband access is not available everywhere. Others

mentioned senior citizens own distrust towards using digital tech-

nology. Some experts agreed that the lack of knowledge (and limited
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Figure 1: Collective cognitive map

digital skills) is a limitation for senior citizens and a constraint for

service providers and other crucial stakeholders.

Educational, professional and other activities. When asking about

how education and professionals could help develop ICT-based

services, the responses focused on the seniors themselves and how

their existing knowledge could be involved. Moving further from

existing tacit knowledge to more explicit knowledge the different

events and training could help to raise the digital literacy of seniors

and promote lifelong learning. In experts’ minds, the last aspect

could be reached when educational development focus could be on

easy platforms that enable seniors to keep their minds and brains

active and in shape by virtually solving different daily tasks.

Mobility and transport. The experts pointed out interesting as-

sistive technology ideas to support senior citizens’ social inclusion

when considering different mobility and transportation solutions. A

key aspect had a straightforward sharing economy solution, “Bolt

for seniors”, to make quick and easy orders for a taxi. In recent

years, there has been an increase in the development of self-driving

vehicles which could help to meet the demand for transportation be-

tween rural areas where public and private companies still struggle
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Table 1: Key findings from collective cognitive map categories

Context factors (i.e. determinants) and clusters identified in ICT-based services for senior citizens

Actors Involved (27)

Contact persons of senior

citizens

Motives and benefits (36)

Access to information (using ICT

tools helps it)

Barriers and Limitations (29)

Biases/distrust towards using

digital technology

Finance (14)

Develop financial literacy:

knowledge and skills on

personal budgeting

Customers and users Encourage cooperation between

service users, service providers

and service developers

Infrastructural issues (high-speed

broadband access not available

everywhere)

Free or AI-based legal

support for seniors

Public sector (state-level and

local-level + sub-institutions)

Keeping senior citizens’ minds

active

Lack of knowledge Raising financial awareness

(online training sessions on

financial, legal, & pension)

Service Providers Promote lifelong learning Limited digital skills Safe payment solutions

Third sector (community

services, support groups,

volunteers, etc.)

Provide flexible working

conditions

No interest or awareness of

services

Simple banking solutions

Mobility & Transport (16)

Educational, professional &

other activities (18) Housing (28)

Social and healthcare,

medicine and caregiving

(25)

Bolt for senior citizens (getting

seniors where they need to go

on a “simple order”)

Different events and training in

the community

Community houses services

(laundry, sauna, etc.)

Access to service providers

Self-driving vehicle solutions Accessible platforms to keep the

mind and brain active and in

shape

Data from wearables and health

and location tracking devices for

dementia

Assistive technology (to

provide independence)

Sharing economy in the

community

Involvement of senior citizens to

share their knowledge

Distance controlled housing Monitoring senior citizens

health

Supporting home delivery of

necessities

Promote lifelong learning Robots helping maintenance and

cleaning of the house

Online training (and keeping

active with online training)

Supporting MaaS

(mobility-as-a-service)

Raising digital skills of senior

citizens

Smart home solutions Status monitoring

(home-based solutions,

wearables, etc.)

Food and Nutrition (24)

Resources, skills and compe-

tencies (28) Leisure and wellbeing (22)

Delivery services from shop to

home

Customers/users skills and

awareness

Bank Services

Health monitoring data Integration of various stand-alone

systems between government to

citizen

Common events for the local

community

Mealtime reminder Knowledge of user centres for

service design

Encourage an active and healthy

lifestyle

Simple solutions to order food

home

Market knowledge (what

customers need)

Involvement of senior citizens

Smart assistance tools for food

preparation; etc

Product owner; etc. Online communication tools to

keep in contact with friends and

family etc.

to offer a service (lack of human or physical resource of transporta-

tion means (bus, car etc.)).

Finance.When asking about important aspects to keep in mind

with financing different solutions for seniors and what kind of

solutions could experts point out, the panel member had various

ideas. The discussion emphasised the development of financial

literacy, meaning there is a need for more knowledge and skills

related to personal budgeting. Related to the previous answer, the

experts confirmed through multi-criteria voting that raising overall

financial awareness is also one of the key aspects. This could be

possible via online training sessions on financial terms, legal, work

and pension-related terms.

Housing. How ICT-enabled services could help senior citizens

in their housing was an essential question to enable independent
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living for seniors who might need some assistance at home. One

of them was smart home solutions that help control and analyse

data about electricity, water, and heating usage to ensure that the

person living there is using all of these to have a better quality of

life. Close connection to a smart house, distance-controlled housing

is essential. Vital is the data from wearables and health and location

tracking devices for senior citizens battling with dementia so that

their relatives or caretaker has an overview of how they are doing

and whether they are lost somewhere due to memory loss. Using

robots that help in the maintenance and cleaning of a house could

be helpful for seniors who have difficulties moving to keep their

housing under control.

Social and healthcare, medicine and caregiving. Experts pointed

out that seniors need to have easier access to service providers

through their family physician, local municipality, or other channels

to reach relevant information without quickly visiting multiple

pages. To provide senior citizens independence, assistive technology

must be organised so that anyone who wants or needs gets help

and all needed support. Health monitoring and status monitoring

(home-based solutions, wearables etc.) give ICT more opportunities

to develop innovative solutions and senior citizens relatives or

contact people to overview how senior manages their everyday

life. Together with assistive technology, the monitoring could allow

relatives peace of mind and senior citizens to manage their daily

lives independently.

Food and nutrition. As food and nutrition are closely connected

to healthcare, the experts pointed out that health-monitoring data

is also a key aspect in this category. Tracking the physical activity

of senior citizens indicates how much food they should eat to avoid

obesity and keep the quality of their health. For senior citizens,

mealtime reminders are crucial as seniors living alone who suffer

from dementia might easily forget whether they ate or have already

eaten. The development of various digital reminders could help

them manage that aspect and other vital tasks, reminders and smart

assistance tools for food preparation were mentioned, and there

is a lack of simple solutions to order food home from a grocery

store.

Leisure and wellbeing. Under the leisure and wellbeing cate-

gory, participants had a very different understanding. Some of

them pointed out the social involvement part, meaning that se-

niors should be included in the organised activities and be the

target group. Others mentioned the importance of encouraging

and promoting an active and healthy lifestyle (physical activity,

mental activity, social activity). To further support the last two

criteria, the recurring event organisation in local communities was

mentioned.

5 DISCUSSION AND FUTUREWORK

This research takes the initial step towards ideation, discovering and

validating the main problem areas towards the ICT-based solution

development for senior citizens. Findings indicate that the senior

citizens’ resistance towards new technology is closely connected

to the motivation and benefit and the development of infrastruc-

ture and competencies. If the ecosystem cannot provide an efficient

and affordable environment (high-speed internet access needed for

ICT-enabled services), then neither the private sector nor end-users

would benefit from the services (service-provision). The important

finding was also the fact that lack of knowledge or skills towards

using information technology is not only senior citizens limita-

tion but acts as a constraint for service providers too. It is vital

to see different perspectives and how the seniors could contribute

more to the improvement of the existing system. Unfortunately, the

new innovative solutions are often brought to life without socially

including the end-user target group in the ideation process.

The authors have identified the following limitations: the num-

ber of the panel session expert group members, which was lim-

ited due to the narrow specialisation from each sector required to

cover each dimension; thematic mind map creation and validation

needs nominal group work and including more participants would

have affected the personal approach dynamic; as highlighted in the

methodology section, the initial plan was to use SODA methodol-

ogy, which was not possible to carry out due to Covid-19 pandemic;

taking into consideration also the hybrid solution of panel meet-

ings (half of the participants online and others on the spot) created

complexity which had to be tackled by the facilitator.

Further discussion and analysis are required to identify which

components of the results acquired from this study will contribute

to developing the new strategy (Estonian Welfare Development

plan) for the years 2023-2030. The working group for the strategy

development will be set up in the summer of 2021, in which the

authors of this paper will be included. Based on the outcome of this

study, the development of future activities will be defined within

the strategy’s context.

6 CONCLUSION

The study reported in this paper presented the outcome of the two

intensive expert panel meetings on how better policy-making, in

terms of ICT-enabled service provision, could enhance possibilities

for senior citizens welfare and wellbeing. Findings indicate that

the development of innovation in the public sector that benefits

senior citizens’ lives is not up to only one actor but consists of

multi-stakeholder cooperation together with various competencies,

skills, and expertise. This study’s results support the theory that

stakeholders’ collective social participation in policy creation is

vital for success.

Furthermore, the findings of this study revealed that the criteria

of lifelong learning among senior citizens is crucial, which might

be the key to socially include the ageing population to address and

solve the most important issues. The active and engaged groups

of the population, who seek to be healthy, active, and curious to

learn, will adapt to the complex circumstances and digital solutions

delivered through advanced technologies.
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