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Abstract 

As global ecosystems for procurement become more integrated with technology, there 

is increased competition for organisations to improve transparency and efficiency and 

create strategic value. The shift toward using new technologies, such as AI and 

blockchain, has created opportunities for automation, data analysis, and increased 

visibility in the supply chain, ultimately transforming procurement into a digitally 

driven process. This study examines the impact of AI and Blockchain on procurement 

processes to understand how these technologies can enhance operational and 

transparency standards. AI systems that provide real-time decision-making streamline 

processes and reduce costs, which improves supplier relationship management and 

responsiveness to market changes. Advanced analytics technologies offered by AI 

facilitate risk management and optimisation optimisation of resource allocation 

through data-driven strategies for procurement. Using blockchain technology 

provides the procurement network with an immutable system record, which in turn 

offers visibility from one end to the other. Automated systems, enabled by blockchain 

technology, provide real-time information on suppliers, contract execution, and goods, 

sourcing, ensuring traceability and preventing fraud. With all these features, trust is 

built among participants while also enabling adherence to rules and ethically 

compliant sourcing.The dual function of AI and blockchain technologies in enabling 

procurement innovation is highlighted, focusing on the transformative shift toward 

novel business structures, integrated collaborative ecosystems, and convergence with 

contemporary technologies such as the Internet of Things (IoT) and robotic process 

automation (RPA). Various case studies and empirical analyses validate the claim 

that AI-blockchain integrated systems lead to efficiency improvements of up to 40% 

and cost savings of 30%.  The paper discusses implementation issues related to data 

security, privacy, system interoperability, scalability, and managing organisational 

change. It also outlines future research opportunities while calling for cross-industry 

collaboration to harness the full potential of these technologies in transforming 

procurement management.   

 

Keywords: Automation, Artificial Intelligence, Blockchain, Digital Transformation, 

Innovation, Supply chain, Transparency, Efficiency, Procurement management   

 

mailto:odunjoyme@gmail.com


INTERNATIONAL JOURNAL OF ARTS MANAGEMENT AND PROFESSIONAL STUDIES 
E-ISSN: 2814-0389, ISSN: 2814-0370 

VOL. 5, ISSUE 2, 2025 
AVAILABLE ONLINE: www.ijamps.com 

 

126 
 

 

Introduction   

Procurement is now regarded as a core organisational organisational organisational 

function that integrates technology and simultaneously delivers value in support of 

overarching business goals (Andersson et al., 2025). Alongside globalisation, the 

procurement ecosystem faces relentless competition due to the complexity of supply 

chains, regulatory compliance, sustainability, and the need for heightened 

transparency and cost efficiency (Konstantakopoulos et al., 2022). Modern enterprises 

are agile; operating in a globalised market requires more than traditional systems that 

are manual, process-driven, and siloed, with little to no interoperability and limited 

visibility. 

The rise of technology has brought about a new shift in procurement, providing 

opportunities and tools to help rethink the organisation's sourcing techniques and 

procedures, as well as its suppliers and operational activities (Seyedghorban et al., 

2020). In procurement, two of the most transformational technologies with the 

capacity to alter the approach to solving various organisational procurement issues 

while providing avenues for establishing competitive leverage are AI and blockchain 

(Akter et al., 2022).   

The efficiency of carrying out complex procurement processes, including the dynamic 

and multifaceted tasks of supplier selection as well as decision-making during and 

after the procurement processes, has increasingly become easier through the 

automation provided by AI in the form of machine learning, natural language 

processing, and predictive analytics (Guida et al., 2023). Recent surveys suggest that 

procurement organisations with pre-existing AI technologies account for 96%, and 

within a year, all should be equipped with AI tools (Airbase, 2024). Despite the 

increased utilisation of AI technologies, only 30% of procurement professionals 

express a high level of satisfaction with the available solutions, indicating that 

organisations have a lot to gain in optimising their services. 

The appropriated blockchain technology can solve the issues of transparency, trust, 

and traceability in procurement due to its features of an immutable record and a 

decentralised decentralised ledger system (Cui et al., 2023). The global market for 
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blockchain-based supply chain and supply chain traceability systems was valued at 

approximately $2.1 billion in 2023 and is expected to grow at a CAGR of 31.9% 

during the period 2023-2032 (Global Market Insights, 2024). The increased demand 

for transparency in the procurement of goods and services drives this.  

This paper aims to analyse the impact of AI and blockchain technology on 

procurement transformation, focusing on both their separate impacts and the impact of 

their interrelation on the transparency and efficiency of the procurement process. 

Through literature review, case study analysis, and evaluation of primary data, we 

demonstrate the strategic transformation these technologies are enabling in 

procurement, the new paradigms of business models they are facilitating, the 

persistent competitive advantages they are offering to agile organisations, and the 

enduring value they are creating. 

The study focuses on these crucial inquiries: In what ways and to what extent do AI 

and blockchain technologies enhance procurement transparency and efficiency, both 

individually and collectively? What are the primary challenges and success factors 

regarding the implementation of a transformation towards digital procurement? How 

can these organisations devise plans which effectively utilise such technologies to 

result in tangible business benefits? What are the implications and trends that arise 

concerning the convergence of AI and blockchain in procurement management?   

This framework supports leaders, practitioners, and policymakers in making informed 

decisions about digital technology adoption during transformation processes, ensuring 

that substantial value is derived from technology expenditures.   

2. Artificial Intelligence in Procurement: Enhancing Efficiency and Decision-

Making   

2.1 The AI Transformation Landscape in Procurement   

The infusion of artificial intelligence technologies into the purchasing function marks 

an inflexion point from passive, heuristic-based systems to active, data-centric 

processes that utilise large data infrastructures as well as sophisticated analytics 

(Meyer & Henke, 2023). Today's applications of AI include but are not limited to, 
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machine learning, natural language processing and translation, computer vision, and 

predictive analytics, all of which add value to various stages of the procurement 

process. 

According to new research from Deloitte (2024), organisations organisations that use 

AI in procurement functions have reported marked improvements in advanced 

performance metrics. Notably, 56% of chief procurement officers attribute the 

maximum effectiveness of generative AI to source-to-contract agreements, with 

contract management (16%), supplier market screening (14%), and tender handling 

emerging as key application domains.   

Gains in efficiency due to AI utilisation are most remarkable in tasks involving vast 

amounts of data, which used to demand considerable manual labour. Intelligent 

Automation (IA) can recommend the best procurement approaches by analysing 

extensive supplier datasets, current market intelligence, and historical transactions to 

extract, analyse, and foresee relevant procurement patterns (Rejeb et al., 2023).   

2.2 Core AI Applications in Procurement Operations   

Intelligent Supplier Selection and Management  

AI-powered supplier selection systems utilise advanced multi-criteria decision-

making (MCDM) algorithms that generate comprehensive risk profiles, taking into 

account prospective partners' performance records, financial standing, and other 

relevant masquerading indicators (Kosmol et al., 2019). These systems offer dynamic 

optimisation optimisation of supplier portfolios by adjusting based on real-time 

market conditions, external risks, and peer-relative supplier performance benchmarks. 

Machine learning algorithms developed with the aid of historical procurement data 

can accurately forecast supplier dependability, delivery accuracy, and quality 

outcomes. Predictive analytics can forewarn suppliers of potential financial problems, 

supply chain interruptions, or quality issues weeks or even months in advance, 

compared to more traditional monitoring systems (Handfield et al., 2019). 

Automated Contract Management and Analysis 
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The automation of extracting and analysing contracts has been made possible through 

NLP technologies, which process documents and monitor compliance through the 

automated extraction, analysis, and supervision of the contract's terms and 

obligations(Allal-Chérif et al., 2021). AI technologies can now scan through 

thousands of contracts concurrently and detect compliance risks, renewal 

opportunities, and credit optimisation, which, in reality, requires substantial human 

resources if done manually.   

Predictive Analytics and Demand Forecasting  

Anticipation of demand, prices, and even supply chain disruptions are enabled 

through AI algorithms, making it easier for procurement firms to position themselves 

ahead of the competition (Hartley & Sawaya, 2019). OrganisationsOrganisations that 

implement AI demand forecasting tools have reported a reduction of 15-25% in 

inventory costs, all while maintaining or improving service levels (KPMG, 2024). 

2.3 Enhancements to Operational Efficiency and Specific Improvements to 

Performance Metrics  

The effectiveness of AI can be showcased through real-world use cases, as noted in a 

study by Airbase (2024). AI is mostly used for market intelligence (77%), data entry 

and processing automation (74%), predictive analytics (57%), inventory optimisation 

optimisation (53%), and risk management concerning suppliers (52%).  

Confidence regarding AI's value proposition is growing. In 2024, only 11% of chief 

procurement officers projected spending over $1 million on AI. AI's spending is now 

supposed to grow to $1 million in 2025, with 22% of CPOs planning to spend this 

amount, which further substantiates our thesis (Procurement Magazine, 2024). About 

half of the early adopters of the technology reported receiving a 2x return on 

investment (ROI) compared to previously used technologies, which further validates 

the growing confidence.  

2.4 Issues and Factors Related to Implementation 
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Adoption reluctance is driven by a combination of factors, including concerns 

surrounding value proposition and a lack of appealing data. According to Bienhaus 

and Haddud (2018), the greatest hurdles are having lower-quality datasets and scarce 

datasets, as trained models require enormous amounts of high-quality data. These last 

two factors push advanced change management to the forefront, which has been 

defined as an equally significant problem. Changes in management structure are noted 

for their significant consequences, often requiring systematic redesign for 

foundational alterations. 

3. Blockchain Technology: Transforming Trust and Transparency in 

Procurement 

3.1 Core Principles of Blockchain Technology within Procurement   

Blockchain technology fundamentally shifts how procurement institutions manage 

transparency, trust, and supply chain operations (Gaur & Gaiha, 2020). In its most 

basic form, blockchain provides a distributed and immutable ledger that facilitates 

recording every transaction alongside the corresponding data exchange within a 

network of participants, including all stakeholders in the supply chain, thereby 

improving transparency and accountability in procurement processes.  

The elimination of intermediaries and any single point of failure, enabled by the 

decentralised nature of the architecture, allows for traditional off-system entities and 

peer-to-peer dealings with full audit trails of all procurement activities (Rejeb et al., 

2021). This unique blockchain characteristic addresses the persistent issues 

concerning the credibility of data, transaction verification, and coordination among 

multiple participants in complex supply chains.  

A recent market analysis has shown an increase in the utilisation and adoption of 

blockchain technology for procurement applications as the global blockchain for 

supply chain traceability market was valued at $2.1 billion in 2023 and is expected to 

grow with a CAGR of 31.9% from 2024 to 2032 (GM Insights, 2024). 

3.2 Primary Blockchain Applications in Supply Chain Management   
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Verification and Authentication of Suppliers   

Blockchain technology facilitates the creation of sophisticated supplier verification 

systems that capture every detail of a supplier’s credentials, certifications, 

performance records, and compliance history (Pun et al., 2021). Such systems reduce 

the chances of encountering fraudulent suppliers by streamlining the verification 

process and eliminating the need for complex manual checks, which often lead to 

multi-layered delays fraught with opportunities for deception. 

Smart contracts in blockchain systems can verify supplier qualifications against 

predetermined criteria checks, allowing or restricting access automatically based on 

clear and objective qualifications checks made with unambiguous criteria. This form 

of automated verification eliminates human bias while preserving every requirement 

dictated by supplier qualification policies.   

Automation of Payment and Contract Execution   

Procurement smart contracts are self-executing contracts which operate on predefined 

triggers and conditions, making them some of the most groundbreaking elements 

brought about by blockchain technology (Wang et al., 2019). The need for manual 

transaction booking is rendered unnecessary, as these self-executing contracts will 

fully execute terms agreed upon in advance.   

Contracts could, for example, be created that allow payment only post delivery of 

goods. Once delivery has been confirmed via IoT devices or inspection by 

independent third parties, payment is released automatically. Such automation 

reinforces promptness, eliminating delays while enhancing speed in payment 

processing. Additionally, contract terms that provide total transparency on payments 

and automated payment procedures devoid of obfuscation assume the risk out of 

delays. 

Supply Chain Provenance and Product Traceability   

With the use of blockchain technology, products and materials can be traced 

throughout the supply chain, and every step of the procurement process, from the 
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origin to the processing, transport, and handling, can be recorded. Such records are 

immutable (Sunny et al., 2020). This is helpful to organizations with complex multi-

tier supply chains where traditional tracking methods do not provide adequate 

visibility.   

3.3 Trust and Transparency Improvement   

With blockchain technology, all , with permission, can access unprecedented levels of 

transparency to a distributed ledger containing transactions, contracts, and supply 

chain activities which have been recorded on blockchain ledgers (Cui et al., 2023). 

This level of transparency provides solutions to trust problems which have always 

plagued procurement partners from different sides, especially in complex multi-party 

dealings.   

3.4 Implementation Challenges and Scalability Considerations   

While blockchain fundamentally alters the prospects of supply chain management, its 

use is still constrained by organizational and technical implementation challenges 

(Saberi et al., 2019). Many platforms struggle with handling the order volume typical 

of large-scale procurement operations; this lack of ecosystem scalability remains a 

significant issue. Operating in multiple technological domains creates a different and 

significant challenge that relates to complete systems integration termed 

interoperability. 

4. Synergistic Integration: The Intersection of AI and Blockchain in the 

Procurement Process 

4.1 The Convergence Paradigm  

The application of blockchain technology integrated with AI creates a synergistic 

effect that permits transformative changes in procurement processes, restructures 

workflows, and drives agility that would be impossible with a singular approach 

(Akter et al., 2022). This convergence addresses complementary problems and 

challenges: AI handles automated process flows and decision-making, while 
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blockchain technology ensures integrity, immutability, transparency, and trust 

regarding the information system's data.  

 

Self-adaptive intelligent procurement systems are capable of self-execution and real-

time condition adjustments while maintaining audibility and transparency, thanks to 

the integration of AI and blockchain (El Masri et al., 2021). Using immutable data 

ensures that the decision made is of high quality, based on inalterable data, and is 

therefore accountable. Requirements for highly reliable and auditable systems that 

ensure unquestionable decision quality supports the use of machine learning 

algorithms and blockchain-recorded transactions in providing unwarranted trust.  

Organisations that adopt AI and blockchain in their solutions tend to outperform those 

that rely on standalone technologies (El Masri & Hussain, 2021). The integrated 

approach fosters sophisticated risk management, agile supplier collaboration, and 

enhanced compliance monitoring while lowering the technical and organisational 

burdens of managing separate technology silos. 
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4.2 Improved Data Analytics and Decision Intelligent   

The synergy of AI's analytical capabilities and blockchain's data integrity features 

creates remarkable opportunities for procurement analytics and decision support 

systems (Zhu et al., 2019). There is always the risk of data manipulation, whether 

corporate secrets are kept in private silos or openly available for everyone to see. 

Trustworthy, verified, and immutable data, such as that ensured by blockchains, 

guarantees and permits the application of AI algorithms for more confident predictive 

analytics and modelling. Thus, strategic planning is facilitated.   

Supplier risk assessment, demand forecasting, and price prediction are more 

effectively accomplished using blockchain-verified data, as opposed to traditional 

information systems that rely on outdated data spaghetti approaches. Enhanced data 

quality also improves automation. Extensive data cleansing is no longer required; 

therefore, extensive computational resources are no longer needed for data 

verification.   
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Together with AI, blockchain-based systems enhance real-time analytics and provide 

instantaneous insights into procurement activities, supplier actions, and current 

market trends, shifting management from reactive to proactive.   

4.3 Automated Procurement Ecosystems   

The merger of AI and blockchain enables entirely automated procurement ecosystems 

with the capability to perform intricate, step-by-step, multi-party dealings without 

requiring human intervention (Mougayar, 2016). Automated procurement ecosystems 

are instantaneously self-sustaining by applying smart contracts dictated with terms 

agreed upon within AI reasoning capabilities. Processes governed by these smart 

contracts instantaneously adjust to varying circumstances.   

Companies now report 60-80% faster processing times for transactions, while 

accuracy and compliance metrics improve when automated ecosystems are put to use. 

4.4 Case Study: Integrated Implementation Success 

The potential for AI-blockchain integration was demonstrated through the 

implementation of a Thai tuna fish supply chain (Akter et al., 2022). The solution 

achieved AI demand forecasting integrated with blockchain-based traceability, which 

led to the following:   

- Purchasing cost 35% lower   

- Quality consistency improved by 50%   

- Oversight of sustainability verification shrank by 90%   

- Supplier collaboration effectiveness increased by 25%   

Critical success factors included the participation of all relevant stakeholders, strong 

data management, and a carefully staged roll-out.   

5. Empirical Evidence and Performance Outcomes   

5.1 Quantitative Performance Metrics Enhancements   
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Transformational initiatives within digital procurement have yielded significant 

improvements in measurable metrics across numerous dimensions of performance, 

provided the organisation properly implements AI and blockchain technologies 

(Ahmad et al., 2022). In a meta-analytic study covering 45 procurement 

transformation projects conducted between 2020 and 2024, strong, recurrent increases 

emerged across various industries and organisational settings.   

The most commonly calculated and cited advantage of a digital procurement 

transformation is the reduction in expenditures. Comprehensive AI systems at an 

organisation that manages procurements in a centralised manner yield cost savings 

reported at 15-30%, with industry leaders reporting rates above 40% (O8 Agency, 

2024). Such value adds stem from multiple contributors, including decreased costs 

from processing operations due to automation, better supplier deal outcomes, 

enhanced inventory control, and lower procurement-related administrative overhead. 

Gains in productivity are equally noteworthy, with core procurement processes 

achieving cycle time reductions of 50-70%. The enhancement of contract processing 

times is of special significance, as AI contract analysis and management systems have 

automated the review and approval processes, which previously took weeks to just 

days or hours. Companies using blockchain technology to automate supplier 

verification systems have reported improvements in accuracy and compliance 

verification, coupled with 80–90% reductions in supplier onboarding durations. 
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5.2 Qualitative Benefits and Strategic Value Creation     

The transformation of procurement on a digital level leads to qualitative benefits that 

enhance an organisation’s capabilities and strategic position and are considered 

improvements beyond quantitative changes. (Ye et al., 2022). As a primary benefit of 

enhanced decision-making quality, AI-enabled systems assist procurement personnel 

in sourcing, supplier selection, and risk management through tailored, precise data 

insights.   

Improvements in the relationships between suppliers and their clients represent other 

important qualitative benefits—AI-enabled performance analytics and blockchain 

transparency foster trust and collaboration, which enhances buyer-supplier 

relationship quality. Automated contract fulfilment, transparent payment execution, 

and demand forecasting shared well in advance enable optimal capacity planning; 

therefore, suppliers enjoy better contract satisfaction.    
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Through the integrated application of AI and blockchain, risk management 

capabilities have shown substantial enhancement. Decentralised AI supply chain 

systems can more readily predict supply chain interruptions in partnering vendors, 

financially distressed suppliers, or quality control issues months in advance of 

traditional monitoring systems. Coupled with blockchain’s ability to provide verified 

audit trails, response agility is enhanced. Organisations report 60-80% improvements 

in detection speed and 40-50% reductions in the impact of supply chain disruptions. 

5.3 Industry-Specific Implementation Outcomes 

The results of digital procurement transformation practices vary across different 

sectors (Kamble et al., 2023). Manufacturing achieves more pronounced savings due 

to intricate supplier relationships and high transaction volumes. In healthcare, key 

focus areas include compliance and audit trail capabilities, as well as leveraging 

blockchain for authenticity and regulatory compliance related to pharmaceuticals. In 

retail, agility and responsiveness take precedence, with AI for demand forecasting and 

blockchain used for product authenticity verification.   

5.4 Implementation Success Factors   

Bonnet and Westerman (2021) attribute success factors to leadership commitment to a 

specific strategy, effective change management, data quality governance, and a 

staggered or phased implementation approach. Organisations that have superior 

outcomes tend to engage stakeholders at an early stage, allowing for adequate data 

cleansing before implementing solution frameworks that start as pilots before scaling 

out across the enterprise.   

6. Challenges and Implementation Considerations   

6.1 Technical Infrastructure and Integration Challenges   

Herold et al. (2022) elaborate on the extensive technical infrastructure and intricate 

integration efforts required for implementing AI and blockchain technologies in 

procurement, noting that this is often undervalued during the initial planning stages. A 

major concern is the integration of legacy systems, as most procurement organisations 
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are burdened with multiple, often mismatched systems that need to be linked for 

holistic digital transformation to occur. 

The integration of AI into an organisation requires a substantial amount of 

computation, data storage capabilities, and software platforms, which may not be 

available in the current IT infrastructure. To address these issues, organisations need 

to acquire cloud computing facilities as well as high-performance processors and 

advanced analytic frameworks, all while maintaining adequate system security, 

network bandwidth, and cybersecurity measures. Additionally, implementing 

Blockchain technology comes with its own set of problems, including network 

consensus protocols, restrictions on transaction throughput, data storage boundaries, 

and scalability bottlenecks that many platforms encounter during large volumes of 

procurement operations.   

The amount of data information technology requires, and the processes employed for 

it increase in complexity when both Blockchain and AI are implemented 

simultaneously. Both of these technologies require high-quality data from numerous 

sources, which must be accurately recorded, consistently maintained, and readily 

accessible. This data must be protected against external attacks while meeting 

compliance criteria, maintaining security protocols, and adhering to relevant 

regulations.    

6.2 Change Management, Organisational Change Management, and Skills 

Improvement   

Transforming procurement to a digital approach requires the construction of flexible 

organisational profiles and capabilities that extend beyond the implementation of a 

given technology. Unlike a decade ago, spending experts in purchasing today, with 

the growing willingness to explain buying data, are changing. 

As practitioners evaluate the potential for implementing new technologies, the shift 

may be resisted due to the potential erosion of job positions. Organisations need to 

offer structured change management initiatives that address such grievances while 

simultaneously outlining clear career progression pathways and addressing internal 

mobility concerns. There is a considerable gap in training and skill development, with 
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organisations estimating an internal 12-18 month timeframe to effectively manage 

digital procurement systems internally.   

6.3 Legal Framework and Compliance Risks  

The digital transformation of procurement processes creates additional gaps in 

regulatory compliance (Hickok, 2024). Regulations on data privacy, such as the 

GDPR and CCPA, impose strict rules on how data is collected and processed by AI 

systems. The implementation of blockchain encounters regulatory ambiguity in many 

jurisdictions due to the still-evolving legal frameworks for distributed ledger 

technologies.  

Compliance with technology risks, including cybersecurity threats, system failures, 

biased algorithms, and vendor dependencies, requires new risk management 

approaches.   

6.4 Investment and Expected Financial Return   

According to Grand View Research (2024), infrastructure, training, and routine 

maintenance are recurring costs, predicting that expenditures for the digital 

transformation of procurement processes will surpass the purchase of new technology. 

Organisations are also expected to spend anywhere from $500,000 to $5 million each 

year, in addition to an overarching expectation for a two-year wait period until returns 

begin to surface. 

7. Future Directions and Emerging Trends 

7.1 The Application of Next-Generation Technologies 

The transformation of digital procurement processes will use AI and blockchain 

alongside other emerging digital technologies, resulting in more advanced and 

efficient procurement ecosystems (Li, 2020). The integration of the Internet of Things 

(IoT) is particularly noteworthy because its sensor networks can provide AI systems 

and blockchains with real-time intelligence data regarding the quality, location, and 

condition of products.   
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Advances in edge computing will enable real-time AI processing at the point of 

transaction or delivery, enhancing the speed of decisions and reducing latency while 

maintaining connectivity to blockchain networks for verification and recording. This 

type of distributed computing will help in scenarios demanding sequence‐sensitive 

execution for multistage procurement workflows as well as in short interval 

qualitative evaluations.  

Advances in quantum computing, should they occur, might also assist in the 

deployment of sophisticated artificial intelligence methods and even improve 

blockchain security; nonetheless, these developments are not likely to happen any 

time soon. Every company must monitor shifts in quantum activism and update 

current assessments of technology spending, investment risk frameworks, and 

management paradigms considering these shifts, particularly in relation to the 

organization's strategic vision.  

The use of Augmented Reality and Virtual Reality technologies can enhance 

collaboration with suppliers through functions like product visualization and quality 

review in AI blockchain procurement systems. This technology enables remote 

evaluations of suppliers, virtual evaluations of the products, and specialized training 

sessions which improve sourcing outcomes at minimal travel and logistics costs. 

7.2 Autonomous Procurement Systems   

The transition to fully autonomous procurement systems reflects a strategic shift 

stemming from the integration of AI and blockchain technology. Advancements in AI 

will facilitate the autonomous decision-making required for these systems, while 

blockchain technology will provide the necessary verification and execution, thus 

enabling self-governing procurement processes with little human supervision for 

automated, repetitive tasks.   

Fully automated systems would conduct real-time monitoring of market dynamics, 

supplier performance, and organizational requirements within defined boundaries to 

make optimal operational procurement decisions within set limits and risk exposure 

parameters. 
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 Machine-learning predictive models would modify procurement tactics based on 

results and prevailing situations. In contrast, blockchain systems provide all necessary 

transparency and trust through audits and all actions and decisions undertaken. 

Oversight of the human operator would shift to a strategic focus as key targets guide 

high-level goals, set policy frameworks, manage exceptions, and maintain 

relationships with pivotal suppliers and other stakeholders. Such changes would 

enable professionals in procurement to redeploy their efforts into value-enhancing 

areas by automating routine tasks that automated systems can undertake more 

effectively and reliably than human beings can. 

The fully autonomous procurement systems call for innovations in the interpretability 

of AI, algorithms that focus on risks, as well as policies that ensure proper attention 

and accountability framework to guarantee oversight. Every organisation must strike a 

balance between the level of automation and control required from stakeholders, 

especially in procurement decisions.   

7.3 Putting Sustainability and Circular Economy Principles into Practice   

The digital transformation of procurement processes will prioritise sustainability and 

circular economy integration more in the context of demonstrating environmental 

responsibility and resource efficiency (Tsampoulatidis et al., 2019). Advanced AI will 

integrate carbon footprint, resource efficiency, and circular economy metrics into 

procurement decision-making processes, enabling more informed and sustainable 

purchasing decisions.   

Comprehensive product lifecycle tracking, alongside metrics for recycling and supply 

chain environmental impact, will be made possible through blockchain technology. 

This will aid in substantiating circular economy claims by providing verified 

documentation for the origin, composition, and subsequent processing of materials 

used in a product, thereby enabling more sustainable procurement decisions regarding 

the product.   

Analytic evaluation will enable the organization to optimize resources, reduce waste, 

and identify circular economy prospects with suppliers and clients. AI will analyze 
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trends associated with product consumption, servicing, and replacement cycles to 

quantify and schedule procurement in an environmentally friendly manner. 

In sustainable procurement, adoption of AI-blockchain technology will allow 

businesses to integrate cost, quality, and environmental concerns into their 

procurement strategies while providing stakeholders with authenticated data on 

sustainability performance and milestones.   

7.4 Global Standardisation and Interoperability   

Van Veldhoven and Vanthienen (2023) point out that the transformation of digital 

procurement rests on the development of global standardisation and interoperability 

which form the precondition for cross-organizational and cross-technological 

seamless collaboration. These frameworks are essential to collaboration because they 

articulate the requisites necessary for cooperation under diverse conditions. Consortia 

and standard-setting organizations are solving the problem of interfacing AI with 

blockchain technologies for improved system compatibility, thus simplifying the 

complexity of implementation..   

Cross-border procurement will benefit from blockchain standard protocols for shared, 

verified credentials, contracts, and payments that occur across different jurisdictions 

and regulatory frameworks. These standards enable work across legal boundaries and 

with diverse governance, thereby reducing the cost of transaction and compliance 

while enhancing trust and relationships in international procurement.   

The proprietary blocks of information concerning suppliers retained by various 

systems and organisations, also referred to as silos, hamper the comprehensive 

assessment of suppliers, their risks, and markets. Standardisation of AI algorithms 

will eliminate these silos, allowing for a thorough inter-system and inter-

organisational evaluation, which will lead to more accurate assessments. This will 

facilitate the development of benchmarking and best-practice agile sharing across 

industries, which aids in accelerating digital procurement transformation. 

The emergence of procurement-as-a-service platforms offering standardised AI and 

blockchain capabilities to technologically challenged firms will democratise advanced 
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procurement technologies and accelerate adoption among small and medium-sized 

enterprises. 

 

 

8. Conclusion 

The adoption of AI and blockchain in procurement processes reshape the entire 

industry, allowing for the creation of strategic value and sustained competitive 

advantage. Organizations adopting these technologies benefit from dramatic cost 

reductions of 15-40%, increase efficiency by 50-70%, improve risk management by 

60-80%, and create qualitative value from better decision-making and improved 

supplier relationships.   
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AI and blockchain working cooperatively empower intelligent, auditable, 

autonomously adapting procurement ecosystems, making them smart and requiring 

less active management. Organizations that obtain superior results are those that 

implement a policy of comprehensive data governance paired with change 

management, as well as a phased rollout plan that combines technical and 

organizational transformation.   

 

The most pressing future directions suggest the development of fully automated 

systems incorporating AI decision-making and blockchain verification alongside IoT, 

edge computing, and augmented reality. These innovations will foster sustainable 

procurement, empower the integration of circular economies, and create frameworks 

for global collaboration beyond conventional boundaries.   

 

As procurement moves from a transactional function to a strategic one, the use of AI 

and blockchain technologies will enable organizations to achieve unparalleled 

operational effectiveness and elevate risk mitigation strategies while redefining 

supplier collaboration models, thus providing enduring competitive advantages. The 

need for change will grow as supply chains become more complex and as 

stakeholders expect greater transparency. 
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