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Abstract

Blockchain technology holds transformative potential across various sectors, including

finance, healthcare, supply chain management, and the Internet of Things, offering ex-

ceptional transparency, security, and efficiency. However, its practical adoption is re-

strained by challenges such as technical complexities, regulatory uncertainties, and a lack

of clear implementation frameworks. In order to address these challenges, this study

introduces the Process Model for the Implementation of Blockchain-Based Systems (PM-

IBS), a structured methodology guiding organizations through blockchain adoption. The

PM-IBS model encompasses decision trees for assessing suitability, comprehensive crite-

ria for platform selection, strategies for high-level architectural design, operational cost

estimation techniques, and best practices for implementation. In order to validate the

PM-IBS model, this study conducted two distinct evaluations: (1) a real-world use case

implementation of a Blockchain-Based Property Registration and Succession System,

demonstrating the model’s practical applicability, and (2) a feedback survey involving 20

blockchain experts, providing critical insights into the model’s relevance, comprehensive-

ness, and usability. These evaluations highlight the model’s strengths, identify areas for

refinement, and support its potential to facilitate effective and efficient blockchain adop-

tion.This thesis contributes to blockchain technology adoption by offering a novel process

model, a functional prototype, an illustrative real-world application, and expert-driven

feedback. The findings advance academic discourse on blockchain implementation strate-

gies while providing practical tools and frameworks for industry practitioners aiming to

harness blockchain’s transformative capabilities.

Keywords: modeling paradigms, blockchain suitability, blockchain adaptability, blockchain

platforms, architecture design, cost estimation, best practices
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1 Abstrakt

Technológia blockchain má transformačný potenciál v rôznych sektoroch, vrátane fi-

nancíı, zdravotńıctva, riadenia dodávatělského reťazca a Internetu većı, pričom ponúka

výnimočnú transparentnosť, bezpečnosť a efektivitu. Jej praktické prijatie je však obmedzené

výzvami, ako sú technická zložitosť, regulačné neistoty a nedostatok jasných imple-

mentačných rámcov.

Na riešenie týchto výziev predstavuje táto práca Procesný model pre implementáciu

systémov založených na blockchaine (PM-IBS), čo je štruktúrovaná metodológia us-

merňujúca organizácie pri adopcii blockchainu. Model PM-IBS zahŕňa rozhodovacie

stromy na hodnotenie vhodnosti, komplexné kritériá na výber platformy, stratégie pre

návrh architektúry na vysokej úrovni, techniky na odhad operačných nákladov a osvedčené

postupy implementácie.

Na validáciu modelu PM-IBS boli vykonané dve samostatné hodnotenia: (1) imple-

mentácia reálneho pŕıpadu systému registrácie nehnutělnost́ı a dedenia založeného na

blockchaine, ktorá demonštruje praktickú aplikovatělnosť modelu, a (2) prieskum spätnej

väzby od 20 odborńıkov na blockchain, poskytujúci ǩlúčové poznatky o relevantnosti,

komplexnosti a použitělnosti modelu. Tieto hodnotenia zdôrazňujú silné stránky mod-

elu, identifikujú oblasti na zlepšenie a podporujú jeho potenciál ǔlahčǐt efekt́ıvnu a účinnú

adopciu blockchainu.

Táto dizertačná práca prispieva k prijatiu blockchainovej technológie tým, že ponúka

nový procesný model, funkčný prototyp, ilustrat́ıvnu reálnu aplikáciu a spätnú väzbu

od odborńıkov. Výsledky posúvajú akademickú diskusiu o stratégiách implementácie

blockchainu a zároveň poskytujú praktické nástroje a rámce pre odborńıkov z priemyslu,

ktoŕı chcú využǐt transformačné schopnosti blockchainu.

Kľúčové slová: Modelovacie paradigmy, návrh procesov, vhodnosť blockchainu, adapt-

abilita blockchainu, blockchainové platformy, návrh architektúry, odhad nákladov, osvedčené

postupy

2 Problem Statement

Blockchain technology offers transformative potential across sectors such as finance,

healthcare, and supply chain management. However, practical adoption remains chal-

lenging due to several factors. First, organizations often lack clear criteria to determine

blockchain’s suitability for their use cases, leading to ineffective implementations. Second,

selecting an appropriate blockchain platform is complex because of numerous options with

distinct capabilities, scalability, and costs, compounded by a lack of structured compari-
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son guidelines. Third, organizations face difficulties in accurately estimating implemen-

tation costs, including smart contract development, transaction fees, and maintenance.

Lastly, the scarcity of standardized best practices and design principles impedes secure

and efficient blockchain deployment. Existing research addresses these challenges indi-

vidually, but there is currently no comprehensive, systematic approach that integrates

suitability assessment, platform selection, cost estimation, and implementation strategies

to facilitate effective blockchain adoption.

3 Objective

a) Identify key challenges in blockchain adoption, emphasizing suitability assessment,

platform selection, and best design practices.

b) Develop the PM-IBS model, a holistic framework integrating best practices, pro-

cedural steps, and core design principles for blockchain adoption.

c) Articulate blockchain-specific best practices and design principles to improve strate-

gic decisions and implementations.

d) Conduct detailed cost analysis for blockchain implementation, examining platform

and architectural factors.

e) Develop and deploy a functional prototype of the PM-IBS model through a blockchain-

based property registration system.

f) Evaluate the PM-IBS model’s suitability, user experience, and effectiveness in a

real-world scenario, highlighting strengths and improvement areas.

4 Research Contributions

The research provides significant contributions across academic and practical domains:

• PM-IBS Model Development: Introduces the Process Model for Imple-

mentation of Blockchain-Based Systems (PM-IBS), a structured framework

addressing suitability, platform selection, cost estimation, and best practices for

blockchain adoption.

• Empirical Validation: Validates PM-IBS through:

– A practical case study (blockchain-based inheritance management system).

– Expert feedback from 20 blockchain professionals assessing usability and effec-

tiveness.
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• Insights into Blockchain Adoption Challenges: Systematically identifies key

adoption barriers (technical complexity, cost uncertainty, lack of guidelines) and

provides strategic solutions through the PM-IBS model.

• Practical Industry Tools: Provides:

– A functional PM-IBS prototype.

– Blockchain-specific best practices and design principles.

– A robust cost estimation framework for effective resource planning.

• Foundation for Future Research: Establishes groundwork for further studies

on blockchain adoption, encouraging application in diverse use cases and continuous

methodological refinement.

5 Limitations

While the study provides valuable insights, several limitations exist:

• Single Use Case: Evaluation focused on a blockchain-based inheritance system,

limiting generalizability across diverse scenarios.

• Prototype Challenges: Technical complexities in scalability and user interface

highlighted areas needing further refinement.

• Survey Scope: Feedback from 20 experts may not fully represent industry-wide

perspectives or sector-specific needs.

• Dynamic Blockchain Landscape: Rapid technological evolution may require

periodic updates to model components, like cost estimation.

• Lack of Longitudinal Analysis: Long-term sustainability and effectiveness of

the PM-IBS model were not assessed.

6 Future Work

Future research directions include:

• Extending the PM-IBS model’s application to additional use cases and industries

to validate its versatility and adaptability.

• Enhancing the model with emerging blockchain technologies and addressing scala-

bility and interoperability challenges.
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• Further refining the cost analysis component to reflect dynamic market conditions

and technological advancements.

• Conducting longitudinal studies to assess the sustainability and long-term effective-

ness of blockchain systems developed with the PM-IBS model.
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