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Abstract

In recent decades, the introduction of e-procurement has profoundly transformed the meth-
ods of procuring goods, services, and works, redefining traditional procurement processes
and significantly impacting global economic, operational, and regulatory dynamics. The
construction sector has also been affected by this transition, which has altered the oper-
ating models of public procurement and favoured the adoption of digital tools aimed at
more efficient, transparent, and automated process management. This study proposes a
systematic literature review based on the analysis of 95 scientific contributions, with the
aim of outlining the evolution of the e-procurement paradigm in the construction sector
and identifying the main directions for research development. Despite the widespread
dissemination of studies on the topic, it emerges that the actual maturity of e-procurement
systems is still limited, often resulting in a logic of document dematerialization rather
than full process digitalization. In this context, the review critically analyses the role of
Building Information Modelling as an enabling factor for the evolution of e-procurement,
exploring the potential of its integration into procurement flows. Particular attention is
paid to the contribution of the Digital Building Logbook, an information tool capable of
extending the value of data generated during the tender phase throughout the building’s
entire life cycle, supporting advanced management and maintenance strategies. The results
highlight how, despite the significant potential of integrating e-procurement and BIM,
significant technological, regulatory, and cultural issues persist that limit its large-scale
adoption. This underscores the need to develop shared and interoperable methodological
approaches capable of transforming procurement from a document-based process to an
integrated information system, oriented toward value creation throughout the entire life
cycle of projects.

Keywords: e-procurement; BIM; building process optimization; digitalization; public
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1. Introduction
The construction sector has always been one of the driving forces of the economy, a

complex ecosystem where engineering skills, financial management and logistics converge.
Public spending on civil works is, in fact, one of the key items in the budgets of all global
economies [1–3]; all governments or public sectors, in one way or another, engage in public
spending through a structured mechanism known as procurement [1,4]. From a legal
point of view, a contract is an agreement between two parties in which one, known as the
contractor, undertakes to carry out a project or provide a service on behalf of a client (or
contracting authority), whether public or private, in exchange for a monetary consideration.
In a broader overview, the procurement system is characterised as a mechanism that
regulates the meeting of supply and demand, through which costs are defined, execution
times are established and, above all, the final quality of the work is guaranteed. However,
traditional award procedures, often burdened by analogue bureaucracy and a lack of
transparency, have shown their limitations, frequently resulting in inefficiencies, disputes
and unacceptable delays in an increasingly dynamic market.

It is precisely in response to these critical issues that e-procurement comes into play as
an indispensable element of disruption and innovation. It is not simply a matter of “digitis-
ing paper”, but of rethinking the entire process of procurement and awarding contracts,
becoming the technological bridge that links the operational efficiency requirements of the
construction sector with the regulatory rigour of public tender.

Since the advent of the first forms of electronic procurement (EP), the procurement
process, as the set of stages and activities that regulate the acquisition of goods, services and
works, has undergone a profound transformation, significantly influencing the dynamics
of global trade [1], redefining traditional public procurement operating models in the
construction sector [2], and paving the way for digital tools for management and execution
of procurement activities for infrastructure works [1,3]. The conservative nature of the
construction sector [5–7] clashes with the evolution of EP [8], continuing to show some
resistance to the adoption of advanced technological solutions [9,10]. Despite this, recent
years have seen the growing spread of innovative platforms [11,12] designed to digitise
the entire procurement life cycle, to reduce human errors, costs and time, to optimise the
traceability of operations [13,14], to improve transparency [15,16] and to increase overall
efficiency [13,17]. In this context, digitalization is emerging as the driving force [18–20] be-
hind the need to remain efficient and competitive in a rapidly changing environment [21,22],
even though the sector remains less digitised than the rest of the economy [23].

However, it should be emphasised that the current transformation of the sector is in
fact limited to the concept of dematerialisation: the advent of the current EP platforms
has mainly resulted in a simple transition from paper to digital documentation, thus not
leading to a true digitisation process, which would instead require the integration of other
innovative technologies. In particular, BIM technology could play a key role. If properly
integrated into e-procurement platforms, it could be a fundamental tool for reducing award
times and making evaluation processes more transparent.

This study analyses the scientific literature to outline the technological evolution of
the e-procurement paradigm. The review of the current state of the art highlights BIM’s
ability to innovate traditional procurement processes, elevating the information model
from a mere documentary output to an operational system for the tendering procedure.
The strategy that now links digital procurement to information modelling marks the
transition from a document-based approach to a data-driven one, where the modelling
itself becomes the cornerstone for structuring all technical and administrative information.
This interaction is achieved through the precise alignment of information requirements with
the various stages of the tender: initially, the contracting authority defines its requirements
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in the Information Specifications, using digital methods to create a reference model. In the
subsequent tender and bid phase, the process requires bidders not only to submit a financial
bid but also a Project Information Model drawn up in an open format; this ensures, on the
one hand, that participants can demonstrate the technical quality of their proposals and, on
the other, allows for a clear and transparent verification by the contracting authority. In
conclusion, the research proposes a methodological framework in which the BIM model
serves as an integrated platform for the submission of parameterised tenders by economic
operators, enabling the automation of the evaluation and award stages to ensure complete
procedural transparency.

In this system architecture, e-procurement does not end with the award of the contract
but acts as a catalyst for the creation of the Digital Building Logbook (DBL). The BIM model,
enriched by the technical and contractual datasets acquired during the tender process,
evolves from an evaluation tool into a dynamic asset repository. This transition ensures
data persistence, transforming the specifications provided by economic operators into
structured information within the project’s digital file. This establishes full traceability of
components and materials, which is essential for optimising operational and maintenance
phases throughout the entire life cycle of the building.

2. The Digitisation of Procurement: The Evolution of e-Procurement
Public procurement, as a structured mechanism through which public sectors make

their financial disbursements for the benefit of the community [4], is a key government
function [24,25], accounting for between 20 and 30 per cent of gross domestic product [26].
This complex and wide-ranging process is geared not only towards the timely fulfilment
of needs for goods, works and services, but also towards compliance with the funda-
mental principles of good governance, such as transparency [27,28], accountability and
integrity [29,30]; however, the procurement process is globally recognised as the most
susceptible to corruption [31,32] with every phase and activity exposed to risks of irreg-
ularity [33,34]. In this context, numerous public sector agencies globally have identified
e-procurement as a priority objective for e-government [15,35], initiating the implementa-
tion of buy-side systems [36].

However, despite the impetus given by governments, the adoption of EP in the public
sector has proved to be a slow and obstacle-strewn process, due to the construction sector’s
tendency to resist the adoption of new technologies [5,37,38].

This conservative tendency is also clearly evident in the implementation of EP [8],
despite the fact that procurement activities are particularly frequent and relevant in this
area [39]. The concept of procurement supports a delivery relationship between buy-
ers and sellers and can be defined as the search for information on the requirements of
goods/services and the willingness to promise, i.e., the flow of information within the
quotation and negotiation functions [39]. The traditional process that serves as the basis
for current e-procurement consists of a series of well-defined activities [40] that, although
autonomous, are interconnected and organised according to a logic determined by the
strategy or specific procurement procedure adopted [1]. A study [39] divides procurement
into two phases: contracting and settlement. Contracting includes the search for suppli-
ers, the promise of supply and the definition of goods/services requirements, managing
the flow of information (availability, shipping) for quotations and negotiations, while
settlement includes payment (transaction) and the physical transfer of goods/services
(delivery). Other studies [41,42] group procurement activities into four main contractual
phases: the pre-contractual phase, the contractual phase, the administrative management
phase of the contract, and the post-contractual phase. Procurement can also be classified
into two main types: structured and unstructured [43]. Structured procurement processes
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are highly automated in terms of identifying needs, ordering and fulfilment. In fact, if
demand is regular and product specifications do not change over time, transition costs
can be reduced by creating an automatic order with minimal human interference [39].
Unstructured procurement occurs when products or services are not suitable for predefined
automated procedures. In this case, human intervention is required to search, request,
match suppliers and create the order using the best available offers, thus not restricting
procurement [39]. In summary, when discussing structured procurement, we refer to
goods with well-defined characteristics, as the procurement of such goods is quicker and
easier. This is due to the clarity of the technical specifications and the ease of evaluating
offers, which reduce decision-making and implementation times. On the other hand, for
unstructured goods, there is an evolution that is closer to the construction sector, where it
is difficult to parameterise goods and services because they are too variable.

Despite some initial terminological confusion [44], e-procurement is now defined as
the use of Internet-based ICTs to perform one or all stages of the procurement cycle, such
as search, sourcing, negotiation, ordering, receipt and post-purchase review [45]. From a
broader perspective, it can be conceptualised as an end-to-end solution that integrates and
optimises purchasing processes at an organisational level through tools such as electronic
tendering, electronic requests for quotations, reverse auctions, electronic catalogues and
electronic invoicing. E-procurement is therefore defined as business-to-consumer (B2C),
business-to-business (B2B), or business-to-government (B2G) purchasing, as well as the
sale of goods, services, works, or supplies [46,47] via the Internet and other information
and network systems [1]. Such systems include Enterprise Resource Planning (ERP) and
Electronic Data Interchange [48,49]. In light of the above, it should be emphasised that,
regardless of the variety of systems available, the basic procurement process remains
consistent and lends itself to automation using standard technologies [36].

A study conducted by the United Nations Global Marketplace (UNGM) indicates the
conceptual origins of e-procurement in the 1960s [50], while other studies demonstrate the
technological origins in the 1970s and 1980s, i.e., during the emergence of Electronic Data
Interchange (EDI) technologies, which enabled the structured exchange of standardised
commercial documents between trading partners via dedicated networks, representing
a first significant form of digitisation of B2B transactions, albeit characterised by high
implementation complexity and significant costs [36]. B2B electronic marketplaces are
essentially web-based supply networks in which one or more companies try to find their
suppliers at the lowest possible costs [51]. Previously, most of the relationships between
buyer and seller were carried out in an independent and conflictual manner, in the sense
that both tried to reach an agreement that was profitable for them at the expense of the
other party [52,53].

However, e-procurement in its modern sense, as the pervasive application of tech-
nologies based on Internet protocols and web interfaces for the management of purchasing
processes, saw its actual genesis and diffusion starting in the second half of the 1990s,
coinciding with the commercial expansion of the World Wide Web [54]. This period marked
the transition from closed, bilateral systems to more open, accessible and interoperable
solutions (often based on client-server or web-based architectures), favouring the devel-
opment of B2B marketplaces [55] and software platforms dedicated to the automation of
the corporate purchasing cycle. The subsequent phase, following the dot-com speculative
bubble (early 2000s), saw technological consolidation and a more mature and strategically
oriented adoption of these solutions by organisations globally. The development process of
e-procurement technologies over time is presented in Figure 1 [1].
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Figure 1. Evolution of e-procurement [1].

In conclusion, the progressive technological advancement of digital tools [56,57] has
been the driving force behind the transformation of procurement processes. This has
pushed beyond manual methods and it has led to a radical digitisation of purchasing
activities [58] both within the public administration and in the private business sector.
According to some studies [59,60], the e-procurement process can be described in six
different phases:

• E-sourcing: This process involves searching for new potential suppliers via the Internet,
both in general and through specific B2B marketplaces. It takes place during the
information gathering phase of the procurement process.

• E-tendering: This consists of sending requests for information (RFI), requests for price
(RFP) and other requests to suppliers, receiving responses via Internet technologies.
The data involved focuses on the product or service. At this stage, initial screening
can be carried out to qualify a selected number of suppliers for the negotiation stage
(a process that takes place during the supplier contact stage).

• E-informing: This manages information about suppliers, such as quality certifica-
tions, financial status and unique capabilities, without involving transactions. The
information may come from third-party suppliers or from internal company surveys.

• E-reverse auctions: Electronic reverse auctions allow the purchasing company to obtain
goods and services at the lowest price or at a combination of price and other conditions
via Internet technologies. Auctions are negotiated in real time and conclude with a
final offer between buyer and supplier. (This characterises the negotiation phase.)

• E-MRO and Web-based ERP (Enterprise Resource Planning): These focus on the
creation and approval of purchase requests. E-MRO deals with indirect items (main-
tenance, repair and operating materials), while Web-based ERP deals with product-
related items (order fulfilment phase).

• E-collaboration: This manages the collection and dissemination of purchase-related
information, such as product versions, designs and sales forecasts, available on the
purchasing company’s website or extranet. This reduces errors and synchronises
suppliers with the purchaser.

https://doi.org/10.3390/buildings16101969

https://doi.org/10.3390/buildings16101969


Buildings 2026, 16, 1969 6 of 37

However, there are several variations of electronic models. According to Costa and
Grilo [61], the e-procurement process consists of ten sequential activities covering the entire
procurement cycle:

• Ex ante e-evaluation: I.e., the multi-criteria evaluation of procurement needs and
strategies;

• E-notice: Electronic publication of public procurement notices;
• E-submission: Electronic submission of proposals;
• E-decision: Electronic evaluation of proposals, followed by communication of the

evaluation results with discussion and analysis of the results;
• E-award: Electronic award of contracts to suppliers with the best proposals;
• E-ordering: Activities that include sending an order document from public purchasers

to suppliers and transmitting delivery instructions for the goods and services ordered;
• E-invoicing: I.e., the request for payment for goods and services ordered and delivered

under the agreed conditions;
• E-payment: The agreed management of electronic payments and their execution;
• E-contract management: The use of electronic contract management tools to monitor

and improve contract performance and document management;
• Ex post e-evaluation: Multi-criteria evaluation of contract performance and generation

of KPIs to support future tendering processes.

All these processes should be combined and all relevant information must be available
electronically. Only in this way it is possible to achieve a reduction in administrative
work and the automation of operational processes [61]. The lack of a standardised or
universally recognised framework that brings together all variants of e-procurement under
a single source [62] often makes it difficult to accurately identify all the different types of
e-procurement actually used to support the activities of the entire electronic procurement
process [1]. Despite this, e-procurement can be considered a comprehensive “end-to-
end” solution that integrates and optimises numerous procurement processes within an
organisation [36,63] to integrate and optimise the numerous activities related to purchasing
within the organisation itself [1,61].

2.1. Main Barriers and Potentialities

Analysis of the scientific literature on e-procurement highlights a persistent gap be-
tween the potential of the technology and the actual results achieved in the public sec-
tor. Despite strong institutional support [12,64], adoption has been a slow process [65],
with a success rate described as modest [66] and projects sometimes described as notori-
ously unsuccessful.

The critical factors slowing down development have been classified into four main
categories: organisational, technological, legal and cultural [9]. According to Yevu et al. [9],
these obstacles do not operate independently but are linked by multiple interrelationships
that amplify their negative impact.

Therefore, the main limitations identified concern [9,67]: inadequate IT infras-
tructure [10], systems integration, security [68,69] and authentication [70], process re-
engineering, top management support [71], performance measurement, change manage-
ment [72], implementation strategies and technological standards, resistance to change [73],
bureaucratic barriers [74], user adoption and training, supplier adoption, and compliance
with project management best practices [73,75]. Resistance to change should not be under-
estimated as it represents one of the most complex challenges in the implementation of
new EP technologies and can manifest itself in different forms and at various levels of the
organisation, significantly slowing down the adoption of innovations, making a strategic
and inclusive approach necessary to overcome cultural and organisational barriers [76].
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At the infrastructure level, the lack of adequate IT platforms requires the adoption of im-
plementation strategies and the definition of shared technological standards to ensure full
operability [13]. This structural deficit is aggravated by widespread technical unprepared-
ness among public administration staff [36,77,78], which limits the technological acceptance
of such systems and increases resistance to changing established operational processes [36].
The latter is a crucial element, as the success of e-procurement adoption is linked to a
thorough review of existing processes. In fact, the most significant benefits derive from
the re-engineering of workflows rather than from mere technological implementation [79].
At a technical level, it is also essential to determine the correct level of integration with
existing information systems, ensure security and authentication mechanisms to validate
transactions, and define common standards for the exchange of information between buyer
and supplier systems [36].

In conclusion, the implementation of e-procurement should be conceived not as a
technological project, but as a strategic initiative aimed at improving the primary objec-
tives of public procurement: quality, timeliness, cost reduction, risk minimisation and
transparency [26]. Therefore, thanks to the automation of routine procurement activities,
EP could significantly reduce the time required for procurement processes, also thanks
to the use of innovative tools such as BIM. Activities such as supplier selection, order
approval and invoice processing are thus simplified, leading to faster procurement cy-
cles and greater operational efficiency [13], which results in a reduction in manual work
and paper-based processes, with consequent cost savings. One of the most significant
advantages of e-procurement is greater transparency; procurement data is stored digitally,
making it accessible and traceable and reducing the possibility of corrupt practices such as
bid rigging and favouritism [13,80,81].

2.2. Regulatory Framework

The digitisation of public procurement processes is one of the fundamental guidelines
for administrative modernisation in Europe; in fact, the consolidation of e-procurement as
a central tool in public procurement management is the result of a multi-level regulatory
process, which is based on both European Union law and national legislation. The common
goal is the complete digitisation of the public contract life cycle, with a view to transparency,
traceability and administrative simplification.

At the European level, the main reference points are:

• Directive 2014/24/EU [82] on procurement in ordinary sectors;
• Directive 2014/25/EU [83] for special sectors;
• Directive 2014/23/EU [84] on the award of concession contracts.

These directives introduce the general obligation to use electronic tools in procurement
procedures, requiring the adoption of electronic means for accessing tender documentation
(eAccess), submitting tenders (eSubmission) and publishing information on procedures
(eNotification) [85].

Specifically, Directive 2014/24/EU on public procurement laid the foundations for
the systematic digitisation of the sector through a strategic vision of procurement. In par-
ticular, Article 22, Paragraph 4 of the aforementioned directive introduced the possibility,
which has been transposed and often made mandatory at the national level, as in the case
of Legislative Decree 36/2023 [86] in Italy, to impose the use of specific electronic tools
and methodologies such as BIM in award procedures. This provision does not respond
exclusively to a need for bureaucratic efficiency but aims to ensure greater transparency
and accuracy of information, which must be certain from the tender submission stage
onwards. This regulatory development is consistent with the transition to the Most Eco-
nomically Advantageous Tender (MEAT) criterion, which marks the definitive shift away
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from the lowest price logic in favour of a holistic assessment based on the best quality/price
ratio. As widely documented in the recent literature, the application of the MEAT crite-
rion requires transparent evaluation frameworks capable of integrating and weighting
heterogeneous variables, in order to effectively reconcile quality and cost [87]. Empirical
evidence demonstrates that the systematic use of Multi-Criteria Decision Analysis (MCDA)
techniques is essential to support such evaluative complexity and mitigate the inherent
subjectivity in the award phases of public contracts [87,88]. Managing the complexities of
the MEAT criterion requires overcoming the limitations of traditional cost–benefit analyses,
which are often inadequate and susceptible to optimism bias. To address this, recent studies
propose the integration of MCDA frameworks, such as the Decision Support Concept
(DSC-CONT) developed by Marović et al. [89]; this approach synergistically combines
AHP and PROMETHEE methods to transparently balance conflicting stakeholder demands
and ensure effective competition during the public procurement phase [89]. In this con-
text, BIM is a key tool for objectifying technical quality, as it allows the winning bid to
be determined in a transparent, objective and automatic manner through objective and
measurable parameters introduced into the model, thereby also reducing the time required
for awarding contracts.

Once acquired and validated during the tender process, these parameters constitute
the essential information core that the DBL will subsequently inherit and monitor over time,
ensuring that the performance promises made during the procurement phase translate
into efficient and sustainable operational management. However, the real push towards
information integration lies in the recent Directive (EU) 2024/1275 (EPBD IV) [90], which
identifies the DBL as the key tool for continuous monitoring of asset performance. The
directive promotes the adoption of DBLs to collect data on consumption, energy certifica-
tions and renovation works and introduces a related tool that plans long-term building
interventions, integrating perfectly with the preventive maintenance logic previously men-
tioned, such as the Building Renovation Passport (BRP). Europe is also introducing the
Digital Product Passport (DPP), Regulation (EU) 2024/1781, known as ESPR [91], which
will require manufacturers to provide standardised digital data on materials.

Although this regulatory framework pushes for harmonised codification at the EU
level, there is still an operational shortfall in the definition of tender requirements that link
the award phase to the useful life of the asset. It is therefore essential that the procurement
process does not end with the evaluation of models but becomes the trigger for the creation
of a DBL. Furthermore, only by structuring the data in accordance with European interoper-
ability standards can the DBL be transformed from a simple documentary obligation into a
preventive and predictive maintenance tool, capable of ensuring the resilience of the work
and the achievement of the decarbonisation targets set by the European Green Deal [92].

Regulation (EU) No 910/2014 (eIDAS) [93] has also defined the legal framework for
electronic identification and trust services, ensuring the legal validity of digital signatures
and electronic seals.

A key element of the European design is the introduction of the European Single
Procurement Document (ESPD) [94], which allows economic operators to self-certify their
participation requirements, reducing the documentary burden and promoting greater
uniformity between national legal systems. In 2025, the ESPD was updated in the Italian
regulatory context with new technical specifications and taxonomies as a result of the
regulatory changes introduced by Legislative Decree 209/2024 [95]. It is accompanied by
e-Certis, an information system that allows the identification of the various certificates
required in procurement procedures throughout the EU. In addition, Directive 2014/55/EU
requires the use of electronic invoicing by public administrations, based on a common
standard, promoting interoperability through the PEPPOL infrastructure [96].
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The evolution of public procurement in Italy has taken shape through a gradual
development of regulatory and technical frameworks, the legal basis for which lies in
the Digital Administration Code (Legislative Decree 82/2005) [97], which laid down the
requirements for the digitisation of procedures, such as digital identity, digital domicile
and the validity of electronic documents. Although Legislative Decree 50/2016 initiated
the transposition of European directives through the introduction of electronic platforms,
the definitive systematisation of e-procurement as an integrated regulatory framework was
enshrined in Legislative Decree 36/2023 [98] by introducing the concept of the digital life
cycle of public contracts and mandating the exclusive use of certified electronic ecosystems
for the management of every stage of the award procedure.

The regulatory framework was further supplemented by Legislative Decree 209/2024,
which extended the deadlines for assessing the technical capacity of economic operators,
whilst operational support is provided by Ministerial Decree 148/2021 [99] and the related
AgID Guidelines [100] on the certification and traceability of digital flows.

With the transition set to be fully operational by 2025, digitalisation has ceased to be
a mere functional tool and has become a fundamental pillar of legality and transparency,
steering administrative action towards models of efficiency and simplification designed to
safeguard competition within the single market. This transition is not merely a technological
adaptation, but rather a profound cultural and organisational transformation that requires
the full implementation of technical rules through strategic investment in staff training, the
enhancement of digital infrastructure and the monitoring of the platforms themselves.

3. Optimising e-Procurement Processes Through the Integration of BIM
and the Digital Building Logbook

The current paradigm of digitalisation in the AECO sector requires a rethinking of
procurement models towards advanced e-procurement systems capable of integrating
complex information flows. The optimisation of these processes finds a key strategic driver
in the convergence of Building Information Modelling and the Digital Building Logbook.

3.1. Building Information Modelling: Potential and Barriers

The adoption of information modelling, as a design methodology [101], has radically
transformed the Architecture, Engineering, Construction and Operation sector (AECO)
sector [102], consolidating performance optimisation and management efficiency as key
drivers for systemic progress in the sector [103]. Technological evolution has marked the
transition from traditional 3D drawings and paper documentation, historically used for
infrastructure design and maintenance, to computer-aided design (CAD) systems, and
finally to BIM models [104–106].

Building Information Modelling (BIM), whose roots lie in the development of the first
CAD software in the 1970s, is defined as a methodology aimed at the digital representation
of the structural and functional characteristics of a building [107], whose core operation
lies in the optimisation of the design, construction and management processes of the
building [108,109], pursued through the centralisation of information and the enhancement
of collaboration between the various stakeholders [110–113]. In this context, the adoption
of open and customisable standards such as IFC (Industry Foundation Classes) has enabled
the integration of a wide range of external data, although this flexibility entails a degree of
unpredictability in the management of the types of data acquired [102].

In addition to three-dimensional modelling, BIM is now used in crucial areas such
as cost control, time planning, sustainability, site management and safety [114–118]. The
integration of this approach into the construction production cycle and e-procurement
offers multiple advantages, including: superior communication coordination; greater
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speed and operational accuracy; and high-quality documentation that reduces errors and
costs [119], enables strict budget control [120–122], and allows for faster visualisation of
the work [105,123,124]. However, although the implementation of BIM is in the process of
consolidation, its diffusion remains conditioned by numerous challenges and structural
obstacles [125].

According to several studies [13,105,126], the main obstacle to the integration of
BIM into e-procurement processes is the high economic commitment required. This bar-
rier manifests itself, specifically, in the high costs of purchasing and updating dedicated
software [127,128], the expense of training experts [129], in resistance to change within
organisations [111,130], and the costs associated with acquiring and sharing information
flows [131,132].

In addition to these critical issues, there is limited awareness of the potential of BIM
and its benefits, often accompanied by a lack of technical skills and qualified personnel,
all aggravated by the lack of government support, clear regulations and specific incen-
tives [105]. No less significant are technical and technological barriers, such as interoper-
ability and compatibility issues [133], the absence of adequate technological infrastructure,
and difficulties relating to systematic data management [105].

With regard to data management, the main concerns relate to privacy, security and
the risk of information alteration [134]. An effective response to these issues is offered
by the integration of BIM and Blockchain, which is one of the most advanced frontiers of
digitalisation in the AEC sector. In this technological combination, while BIM coordinates
the creation and sharing of digital information about an asset, Blockchain guarantees its
immutability, traceability and security.

Finally, the picture of barriers is completed by the psychological resistance to change on
the part of stakeholders and the current absence of a clear legal and contractual framework
to regulate its application.

3.2. Synergy Between e-Procurement and BIM

The tender phase is a crucial step for the success of a project in the Architecture, Engi-
neering, Construction and Operation (AECO) sector, where selecting the most qualified
bidder is difficult because information is unstructured and poorly defined [135,136]. The
limited adoption of Building Information Modelling [137] and the prevalence of paper-
based documentation lead to inadequate data transfer and misinterpretation, making
procedures prone to design negligence, conflicts, errors and documentary inconsisten-
cies [136,138,139]. Added to this is the difficulty for contracting authorities to define clear
and easily verifiable requirements, an attitude that often leads to delays, disputes and
increased costs [138,140].

In response to these critical issues, the sector is undergoing a profound process of
digitalisation, driven by two innovations: e-procurement and BIM. E-procurement, through
the use of telematic platforms, enables the dematerialisation of transactions, the automation
of workflows and the rationalisation of administrative processes, increasing management
efficiency [141]. At the same time, BIM is establishing itself as a standardised [142] and
incentivised methodology for the digital management of project information [143].

However, analysis of the literature and current operating practices reveals a clear di-
chotomy in the integration of these two technologies [141]. While there is growing adoption
of the BIM model as an integral part of tender documentation [144], there is a significant
gap in the definition of standardised operating procedures for its effective use during the
procurement process [141]. In fact, there is no established methodological framework gov-
erning how the model should be actively used by parties within e-procurement platforms.
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Consequently, although BIM is present as an information artefact, its transformative
potential on the procurement process remains largely unexpressed, relegating it to a static
support role rather than a dynamic and central management tool. Factual confirmation of
this dissociation is provided by the “Report on digitisation and BIM tenders 2023” [145].
This document, edited by OICE, lists the public procurement procedures that refer to
BIM and, while noting an overall upward trend in the period 2015–2023, confirms the
fragmentation of its use, classifying references to BIM in distinct ways for the tender access
phase and the bid evaluation phase. This shows that the synergistic integration between
e-procurement platforms and the potential offered by the BIM model, although promising,
still needs a methodological and procedural bridge to be fully realised.

With regard to the tender access phase:

• BIM is referred to in the context of the assessment of technical capacity and linked to
the competitor’s previous experience;

• BIM is required as a professional suitability requirement (often under penalty of
exclusion), with regard to individual professional figures and linked to the possession
of organisational skills, the tools necessary to carry out the required activity, and any
BIM certifications.

In addition to these references to BIM, there are a number of tenders relating to a
generic request for BIM design; in these cases, BIM is mentioned in general terms, i.e., as
a method of performing the service, but without this profile being subject to a specific
score in the evaluation of the bid, or qualification, as a minimum level for access to the
tender [145], as best highlighted in Figure 2.

Figure 2. Pie chart identifying the percentage of BIM use in tenders carried out in 2023 [145].

Specifically, 50% of the tenders issued in Italy in 2023 relate to tender procedures in
which the use of BIM is not required; conversely, 43% of the procedures include explicit
references to the BIM methodology. Only in 7% of cases was a general requirement for
BIM-based design identified, demonstrating a lack of digital maturity.

As can be seen in Figure 3, in 2023 only 14.8% of total procurement mentioned the use
of BIM as a generic method, i.e., without assigning specific scores, but only considering
it as a contractual element of the service, recording a decrease compared to 2022. The
decrease in the percentage of total tenders with a “generic request for BIM design” shows
that contracting authorities are slowly developing a real awareness of the use of BIM,
consequently publishing detailed tenders and comprehensive annexes. In fact, in 29.4% of
cases, contracting authorities attach the specifications to the tender. Going into more detail
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and considering the contents of the tender specifications, sub-classes have been identified
according to the type of reference adopted, which can be divided into two macro-categories:
specific reference to BIM (BIM is mentioned independently of the criteria) and non-specific
reference to BIM (BIM is mentioned together with other criteria). These sub-categories are:
BIM process management, BIM software, experience of other projects already completed in
BIM, and the presence of BIM experts in the working group.

53.20%

14.80%

4.00%

19.00%

4.00%

1.00%

2.00%
2.00%

BIM design - use of BIM Methodology
- BIM process management

Adoption of BIM electronic modeling
tools-execution of projects
interoperable format
Experience of other projects carried
out in BIM

Working group consisting of BIM
modeling experts - BIM manager -
BIM coordinator
BIM cited together with the other
methods of execution of the
project/services
BIM cited in conjuction with the use
of other software

BIM cited together with experiences
of services provided

BIM cited together with the other
skills of the working group

Figure 3. Identification of subclasses with a focus on the specific distribution of BIM requirements in
tenders carried out in 2023 [145].

By analysing the weighting within the BIM field, using data from the 7th OICE Report
on digitisation and BIM tenders [145], a clear hierarchy emerges that favours evaluative
and methodological aspects over purely technological ones.

The predominant factor, as can be seen from Figure 4, which alone accounts for more
than half of the total, or 53% of tenders, is the specific score attributed to BIM. This clearly
indicates that the most critical aspect is not the tool itself, but rather the evaluation criterion
adopted. This perspective finds solid support in the analysis of decision-making models
applied to public procurement; indeed, some studies point out [87] how the weighting
of criteria must be supported by rigorous methodologies to avoid allocative distortions.
However, data in the literature indicate a structural criticality: only in a minority of cases
are adequate sensitivity analyses or judgement standardisation procedures implemented,
thereby introducing a significant risk in terms of the robustness and transparency of the
award. Therefore, the adoption of BIM must proceed in close synergy with the application
of standardised MCDA approaches, capable of translating information requirements into
traceable and verifiable evaluation matrices [87]. In second place in terms of importance
is methodology, which accounts for 37%. This means that more than a third of the result
depends on how information flows and organisational processes are managed. Good
management is almost as important as the evaluation itself.

Finally, the component with the least impact is that relating to electronic modelling
tools, which accounts for only 10% of the total tenders carried out in 2023. This significantly
reduces the role of the software itself; although it is a necessary operational tool, it is
considered marginal compared to the strategic importance of process management and the
overall evaluation of the project.
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53%37%

10%

Specific score attributed to
BIM

BIM Process Management

Electronic modeling tools

Figure 4. Identification of subclasses in percentage of use in tenders carried out in 2023 [145].

In conclusion, the empirical evidence provided indicates that, although there is a grow-
ing awareness of the importance and key role that BIM could play in public procurement,
even today, a portion of public clients still hold the mistaken belief that the adoption of BIM
is equivalent to the mere use of application tools or primarily as a factor in the attribution
of technical scores in tenders, rather than as a methodological paradigm for the integrated
management of the information life cycle of the work.

One of the best examples of this paradigm is the link between the tender phase and
the management phase: the shift from a model based on technical scoring to a continu-
ous monitoring tool. From this perspective, the process of integrating BIM information
modelling and DBL is an automated workflow that transforms complex three-dimensional
data into concise, dynamic and easily accessible documentation. It should be borne in
mind that data extrapolation and entry require rigorous data management, the criticality of
which lies in the transition from a purely geometric data structure to a relational database
logic, ensuring that the information is accessible, queryable and durable over time for the
building manager.

At the heart of this procedure lies the implementation of a bidirectional synchronisa-
tion architecture that connects the BIM authoring environment with an advanced reporting
engine. The protocol begins with the structuring of property sets within the information
model, where each component of the building is associated with specific metadata through
shared parameters that comply with international standards. This step is facilitated by the
creation of the parametric BIM model already developed during the tender phase, where the
subject of the contract was digitised in such a way as to create a parametric BIM model that
complies with the technical and economic feasibility of the project. The model incorporates
objective and measurable parameters and properties that directly translate the evaluation
criteria and sub-criteria set out for the tender, which are modified by the various economic
operators during the submission of bids and guide the selection committee in identifying
the winner of the tender through automated comparison of the model parameters and the
assignment of scores according to a predefined grid. The extraction of parameters from
BIM models provides a structured database that can seamlessly feed advanced decision-
making models; for example, contractor evaluations can be mathematically optimised by
integrating BIM datasets with outranking methods such as PROMETHEE [89]. This has
proven highly effective in ranking alternatives by simultaneously processing quantitative
parameters (e.g., BIM-extracted costs and expected durations) and qualitative assessments
(e.g., past relationships and whole-life costs) in order to improve the consistency and
legitimacy of the final award within e-procurement ecosystems [89].
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Instead of manually extracting the BIM model to create the DBL, the system uses ap-
plication programming interfaces (APIs), such as those provided by cloud-based platforms,
which monitor in real time any geometric or alphanumeric changes made to the model.
When an operator modifies an instance in the Common Data Environment (CDE), whether
it be the replacement of a boiler or a change in the material of an envelope, a webhook mech-
anism detects the event and queries the database to extract the new information package.

This raw data, generally structured in JSON or XML formats, is processed by a
transformation engine that normalises the information according to the schema required by
the DBL; to meet the need for a constantly updated and easily accessible PDF document, a
server-side document rendering service is activated at this point and a predefined graphic
template is applied to the extracted data, instantly generating the PDF file each time a
change in the model is validated. This file is not a simple static printout, but an intelligent
digital document that contains all the information relating to the building, such as archived
technical documents, construction and renovation costs, a history of maintenance work
carried out on the building, a list of all the parties involved in the building, embedded
3D views and references to unique spatial coordinates, and a PDF that always reflects
the latest approved status of the As-Built or As-Maintained model. In order to guarantee
the persistence of the data, it is also necessary to archive previous versions of the DBL to
ensure that stakeholders can trace the history of changes, while presenting the end user
with only the latest synchronised instance of the building system. This ensures that the
time discrepancy between the design/maintenance reality and the official documentation
is eliminated, transforming the DBL from a static tool into an active monitoring tool.

3.3. Digital Building Logbook

E-procurement plays a crucial role in the creation of the Digital Building Logbook as
it acts as a trigger for the systematic collection of data throughout the entire life cycle of
the building. Digitising the procurement phase allows for the acquisition of granular and
certified information, such as technical specifications of materials, sustainability certifica-
tions, costs and supplier references, which, if collected systematically, could generate a
building information system capable of guiding not only the end user but all stakeholders
who will come into contact with the building itself. Without this upstream integration, the
DBL would risk being an incomplete collection of posthumous documents; on the con-
trary, thanks to BIM-powered e-procurement, it becomes a dynamic and reliable repository,
ensuring the correct use of every component installed in the building and optimising its
future management and maintenance.

The transformative potential of digitalisation lies mainly in its ability to optimise prop-
erty management, acting as a support for improving the efficiency of building performance.
This aspect of digitalisation is analysed in the report by the Buildings Performance Institute
Europe (BPIE) report “The European Renovation Wave: From Words To Action” [146],
which highlights information management, through a more organised and precise structure,
as one of the main advantages of digital solutions. Rigorous information management
appears, in fact, to be indispensable for governing the huge and diverse amount of data
produced during the entire life cycle of a building [147]. This excessive proliferation of data
and documents contributes to the fragmentation of information, complicating the processes
of collecting, archiving, sharing and updating it and, at the same time, making its proper
management essential [148]. It should also be considered that the acquisition of data by the
various stakeholders involved in one or more phases of the building’s life cycle is often
inconsistent, leading to decisions based on the mere availability of the data rather than
on its completeness or accuracy [19]. In addition, the elements collected and stored by a
single entity may not be easily accessible or available to all actors involved in the building
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process [20]. These problems persist and intensify during the use phase of the asset, where
the collection, management and use of information can be complex [149,150]. All this can
lead to data compromise and incompatibility with the systems used by other stakeholders,
creating information asymmetry, reducing transparency and significantly complicating
the decision-making process [151,152]. In this context, DBL is an essential tool for the
digital management of real estate assets, as it collects information relating to a specific
building system [153]; a common repository for all relevant building data that facilitates
transparency, trust, decision-making and information sharing between owners, building
occupants, financial institutions and public authorities [154–156], capable of improving
building efficiency [157] by supporting maintenance strategies to preserve the economic
value of the property [158,159] and increase the performance of components throughout the
entire life cycle of the building [160]. This tool also reduces the time and costs associated
with retrieving missing information [19,151].

In line with European policy [161,162], the DBL is intended as a digital archive of all
relevant data on a building, collected throughout its life cycle, including information from
energy performance certificates, to achieve the climate objectives set by the European Union.

The concept of a Digital Building Logbook has only recently been introduced and
remains an optional tool within the European AECO sector [19]; however, the idea of a tool
for collecting and displaying building information by construction industry stakeholders
to increase awareness and improve the quality of the built environment [163] has been
discussed for decades in Europe [164,165]; therefore, there are several national versions of
the Building Passport (BP) with different stakeholders, requirements and characteristics
depending on the country in question [151,157,163]. Although there are a respectable
number of national initiatives aimed at defining the concept and characteristics of the
DBL [163,166,167] across Europe, there is no uniform and common archive, resulting in
discrepancies in its organisation and the data required [160], although a unified European
framework is being developed [168], finding recent and solid regulatory confirmation in
EU Directive 2024/1275 (EPBD recast) [90], which promotes its systematic adoption to
harmonise Building Renovation Passports.

Considering the above, the implementation of the DBL is a priority for Europe to
promote the renovation of the building stock necessary to achieve the climate targets set.
In fact, in 2016, the Building Renovation Passport (BRP) was defined by the BPIE [169] as
“a document, in electronic or paper format, outlining a long-term (up to 15 or 20 years)
step-by-step renovation roadmap for a specific building, resulting from an on-site energy
audit that meets specific criteria and quality indicators established during the design
phase and in dialogue with the building owners”. The BRP was first introduced in an
official document with Directive (EU) 2018/844 [170], as part of the long-term strategies
that European Member States were required to design to promote the renovation of their
building stock, and was conceived as a natural, more comprehensive and user-friendly
evolution of the Energy Performance Contract (EPC) [163,171,172].

The operational effectiveness of DBL finds its main technological enabler in BIM.
If DBL is the strategic container of information, BIM is its technical engine: it provides
the structured and standardised information model needed to feed it with accurate and
up-to-date data. The link between the two tools ensures continuity and acts as a guide for
the various design choices both during construction and maintenance of the asset, ensuring
greater traceability of materials and greater knowledge of the asset.

This data structuring is of fundamental importance in the context of e-procurement.
The integration between DBL and e-procurement platforms allows for more transparent and
efficient management of tenders, enabling contracting authorities to define requirements
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based on real data and measurable performance by implementing preventive maintenance
based on real knowledge of the asset and the performance of its components.

In conclusion, the synergy between Digital Building Logbook, BIM and e-procurement
could transform the construction sector into an integrated industrial process, but to achieve
this, it is necessary to view these three elements as components of a single digital ecosystem
that accompanies the building from the tender phase to operational management.

4. Methodology
To outline a comprehensive framework of e-procurement, studies concerning its im-

plementation, public contract management, and the use of innovative platforms designed
to digitalize the entire procurement process were analysed. These platforms aim to min-
imise human interaction to optimise operational traceability, ensure time reduction, and
guarantee greater transparency.

Given the breadth and heterogeneity of the existing scientific literature on e-procurement
within the civil construction sector, the methodological approach adopted required the
definition of specific parameters to rigorously circumscribe the research field. For the
general setup of the review, the methods utilised by Lopez et al. [173] and Yao et al. [174]
were considered, alongside the publication sorting method proposed by Jang et al. [175].
To ensure transparency and repeatability, the conduct and reporting of this systematic
review follow the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines [176], in line with validated approaches in the literature, such as that
of Regona et al. [177].

The literature retrieval process was conducted in February 2026 using the Scopus (El-
sevier) bibliographic database, recognised by the bibliometric community for its advanced
indexing, citation tracking, and metric analysis capabilities [107,178–180]. The search strat-
egy employed a formal string based on Boolean operators, applied to the title, abstract, and
keyword fields (TITLE-ABS-KEY). The complete search string used was as follows:

TITLE-ABS-KEY (“E-procurement” AND (“Digitalization” OR “Public Procurement”
OR “Technology” OR “Methodology” OR “BIM”))

To rigorously select the sources, the following inclusion and exclusion criteria were
defined a priori:

• Inclusion Criteria: (I) Peer-reviewed scientific publications (limited to Articles and
Reviews); (II) English language; (III) relevance to the “Engineering” and “Computer
Science” thematic macro-areas; (IV) publication in scientific journals with a SCImago
Journal Rank (SJR) ≥ 0.5, to ensure proven scientific impact.

• Exclusion Criteria: (I) Conference proceedings, book chapters, and entire monographs;
(II) documents in languages other than English; (III) studies not focused on the civil
construction sector or considered “false positives” (marginal use of search terms); (IV)
articles published in journals with SJR < 0.5 or lacking metric indexing.

The protocol for filtering identified records (detailed in Table 1) was structured into
the four standard phases of the PRISMA framework:

• Phase 1—Identification: The application of the initial search string returned 1810 arti-
cles. The application of automatic database filters (inclusion by language, document
type, and subject area; exclusion of books and conference proceedings) reduced the
sample to 361 articles.

• Phase 2—Screening and Transparent Manual Selection: The 361 resulting articles
underwent manual screening. This phase involved a critical and independent reading
of titles and abstracts to evaluate actual adherence to the theme of e-procurement in
construction. Residual false positives and duplicates were manually removed. To
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ensure transparency, doubtful cases were resolved through discussion and consensus,
bringing the number of potentially relevant articles to 141.

• Phase 3—Eligibility: The editorial quality criterion (Identification II) was applied to
the 141 selected articles. Only studies from journals with an SJR ≥ 0.5 were admitted
for full-text analysis. This metric, derived from Scopus citation analysis, assigns a
weighted value to journal prestige, further refining the sample.

• Phase 4—Inclusion: The rigorous application of these criteria generated a final corpus
of 95 publications deemed suitable for full-text analysis.

Table 1. Methodology flow diagram.

Phases and Filters Results

Recounts data extracted
to 2025

E-procurement
(only title, keywords and abstract)

n = 1810

Specific range
2010–2025

n = 1222

Language text
English text

n = 1200

Type research
Scientific article and review

n = 617

Subject area
Engineering and computer sciences

n = 361

Manual check
Duplication check

Not-relevant topics
Duplicates deleted

n = 141

Identification I
Main topic

n = 141

Articles identified through Scopus database searching

 

Identification II
Main topic

n = 95

Articles identified through Scopus database searching

 

Full text analysis
Reviewed publications

n = 95
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These studies underwent a clear coding and classification procedure: each document
was read in its entirety and assigned, based on its primary focus, to one of the four thematic
categories derived from the original keywords.

The distribution of the 95-article corpus is as follows:

• Digitalization: 26 articles (focused on the dematerialization of processes).
• Public Procurement: 18 articles (centred on regulatory and management aspects).
• Technology and Methodology: 27 articles (concerning system architectures and opera-

tional frameworks).
• BIM: 24 articles (specific to the integration of information models in procurement).

This classification phase enabled the systematic collection of relevant data, facilitating
the interpretation of results, critical discussion, and the proposal of directions for future
research [102,181,182].

The proposed search method has certain limitations. Firstly, there is a risk of linguis-
tic bias, as the review includes only studies in English, thereby risking the omission of
significant findings documented in other languages [102,183]. Secondly, the decision to
limit the search to the Scopus database alone and to use an SJR threshold of ≥0.5 as a strict
eligibility criterion, whilst ensuring the high editorial validity of the included sources, may
have excluded a priori relevant studies published in emerging journals or those not yet
fully indexed.

5. Data Analysis
The methodological approach described above is not merely a procedural step but

represents the logical and qualitative foundation on which the entire data analysis is based.
The systematic methodology, based on the PRISMA protocol and stringent quality criteria
(such as the SJR threshold ≥ 0.5), made it possible to transform the initial heterogeneous
bibliographic landscape into a granular and coherent corpus of 95 publications. Further-
more, the choice of Scopus as the primary source made it possible to apply the analytical
capabilities of the database in the subsequent scientometric analysis, allowing the data thus
obtained to be transformed into impact and global production indicators that justify the
trends found, as will be seen below. The systematic screening was specifically designed to
move beyond a frequency-based analysis, aiming to map the functional interplay between
procurement administrative frameworks and technical modelling tools.

Similarly, the use of network visualisation software, such as VOSviewer (version
1.6.19), allowed for the analytical extension of the filtering criteria and conceptual cat-
egories identified during the manual screening phase into an easier-to-read graphical
representation. Temporal fluctuations and peaks of interest for e-procurement were there-
fore identified, as well as correlations between keywords that emerged in the analysis.

The following study of the data, therefore, is not limited to describing the literature but
processes it, producing an analysis that is not simply a descriptive review but a critical syn-
thesis that traces all empirical evidence back to the robustness of the methodology applied,
allowing the evolution of the e-procurement sector to be outlined with scientific precision.

As mentioned, following a systematic review of the literature, identified as a pow-
erful research approach to investigate both past and present theories [184–186], whose
methodology has been outlined above, this study adopted an integrated approach based
on bibliometric, scientometric, thematic and content analysis techniques, aimed at the sys-
tematic examination of data extracted from a corpus of 95 articles from which the temporal
distribution of publications, the geographical origin and the scientific journals involved, as
well as the identification of peaks associated with specific keywords.

Table 2 shows the scientific journals, the main topics covered, the impact factor and
the number of articles resulting from the detailed selection of each journal.
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Table 2. Publish workflow.

Source Title Main Topic SJR Articles

Sustainability (Switzerland) Sustainability and environment 0.672 7

Journal Of Enterprise Information
Management Information & knowledge management 1.648 5

International Journal Of Production Research Computer science & supply chain 2.668 5

International Journal Of Production Economics Computer science & supply chain 3.074 5

Computers In Industry Computer science 2.453 5

Automation In Construction Building and construction 2.626 10

Transforming Government People Process
And Policy Transforming government 0.661 4

Journal Of Organizational Computing And
Electronic Commerce Computer science and information system 0.523 4

Journal Of Engineering Design And
Technology

Computer science and construction
management 0.6 4

International Journal Of Logistics Research
And Applications Supply chain and supply chain management 1.322 4

International Journal Of Construction
Management

Computer science and construction
management 1.085 5

Expert Systems With Applications Computer science and fuzzy logic 1.875 4

Electronic Commerce Research And
Applications Internet and computer science 1.338 4

Telecommunications Policy Competition (economics) and computer
science 1.647 3

Production Planning And Control Supply chain and computer science 2.02 3

Production And Operations Management Computer science and supply chain 3.035 3

Electronic Journal Of Information Technology
In Construction

Construction management and Building
Information Modelling 0.733 5

Computers And Industrial Engineering Computer science and supply chain 1.701 3

Journal Of Theoretical And Applied Electronic
Commerce Research Computer science and E-commerce 0.892 2

Journal Of Information Technology In
Construction Information system and Engineering 0.733 2

Journal Of Information Technology Strategic information system and nformation
system 1.443 2

Journal Of Global Information Management Computer science and information system 0.838 2

Information Technology For Development Information and communications technology
and information technology 1.249 2

Information Technology And People Computer science and originality 1.244 2

Information Systems Frontiers Computer science and information system 1.577 2

IEEE Transactions On Engineering
Management Technology and engineering management 1.201 2

Construction Innovation Computer science and construction
management 0.754 2

Buildings Construction activities 0.575 6
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Table 2. Cont.

Source Title Main Topic SJR Articles

Australasian Journal Of Information Systems Information system and engineering 0.582 2

Advanced Engineering Informatics Computer science and biology 1.731 2

Vine Journal Of Information And Knowledge
Management Systems Computer science and originality 0.53 1

Transportation Research Part E Logistics And
Transportation Review Civil and structural engineering 2.884 1

Telematics And Informatics Social impacts of new technologies 1.827 1

Technovation Entrepreneurship and technology
management 2.593 1

Operations Management Research Operations management 1.377 1

Operational Research In Engineering Sciences
Theory And Applications Management and engineering 0.801 1

Ksce Journal Of Civil Engineering Civil and structural engineering 0.534 1

Knowledge Based Systems Artificial intelligence 2.219 1

Journal Of Simulation Theory and application of simulation
modelling 0.621 1

Journal Of Operations Management SI operations research and management
science 3 1

Journal Of Internet Commerce Internet electronic commerce in businesses 1.338 1

Journal Of Information Technology
And Politics Impacts of politics and government of IT 1.107 1

Journal Of Hospitality And Tourism
Technology E-commerce in tourism 1.285 1

Journal Of Emerging Technologies
In Accounting Computer science and audit 0.559 1

Journal Of Decision Systems Systems development 0.746 1

Journal Of Cleaner Production Environmental science 2.058 1

Journal Of Civil Engineering And Management Civil and structural engineering 0.737 1

International Journal Of Systems Science Intelligence and autonomy of general
system level 1.851 1

International Journal Of Information
Management Facility management 5.775 1

International Journal Of Industrial Engineering
And Management Industrial engineering 0.519 1

International Journal Of Enterprise
Information System

Enterprise Resource Planning and
information system 0.5 1

International Journal Of Computer Integrated
Manufacturing Computer science 0.987 1

Information Systems And E Business
Management Information systems applications 0.604 1

Information Systems Information systems applications 1.201 1

Information And Management Information systems applications 2.594 1

Industrial Management And Data Systems Computer science and supply chain 1.207 1
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Table 2. Cont.

Source Title Main Topic SJR Articles

IEEE Systems Journal Computer science and engineering 1.402 1

IEEE Access Computer science 0.96 1

Future Internet Internet technologies 0.808 1

Operational Research in Engineering Sciences:
Theory and Applications Engineering sciences 0.801 1

Engineering Construction And Architectural
Management Engineering 0.896 2

Energies Engineering 0.651 1

Computers In Human Behavior Psychological perspective 2.641 1

Computer Law And Security Review Technology law 0.847 1

Applied Sciences Switzerland Facility management 0.508 3

Journal of Construction Engineering and
Management Facility management and engineering 1.071 5

Journal of Infrastructure Systems Civil and structural engineering 0.584 1

Journal of Management in Engineering Facility management 1.475 1

Figure 5 shows the trend of publications, from 2010 to 2025, divided into four the-
matic areas.

 

Figure 5. Trend of publications (from 2010 to 2025) for four main topics.

Looking at the general trend, there has been a fluctuation in scientific interest in these
issues over the fifteen-year period. While the evolution of the EP and associated platforms
has been promising over the last ten years [57], with significant developments and updates,
scientific contributions on the subject have been declining, with a slight recovery in recent
years. In particular, 2014 was a period of high editorial productivity, with a large number
of publications concentrated in the categories “Digitalisation” and “Public procurement”,
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followed by years of low literary production. The most recent period, between 2022 and
2024, shows a marked increase in interest in BIM-related topics along with significant
scientific production on the evolution of innovative technologies and methodologies in the
AECO sector, while 2020 stands out for a decline in publishing activity, likely due to the
global crisis.

In terms of the number of contributions, twenty-seven countries have published on
the subject, with a concentration of productivity (minimum five articles) in six countries:
Australia, Hong Kong, Malaysia, Nigeria, the United States and the United Kingdom.
On the other hand, the citation index shows that high productivity does not necessarily
translate into greater impact. A case in point is Sweden, which, despite limited production,
has published over 100 exceptionally influential articles, surpassing the impact of some of
the most active national contexts [1].

Analysis of the volume of production and citation impact of research on e-procurement
reveals a heterogeneous picture at the global level [1] (Figure 6).

 

Figure 6. Distribution of manuscripts by country [1].

Based on the above, this literature review is structured in several stages of identification
and manual checking based mainly on three fixed parameters:

• Specific time frame (2010–2025);
• Articles in scientific journals;
• Articles written in English.

Analysis of the corpus of publications led to the identification of the most frequently
used keywords, searched for in the title, abstract, and author keywords, and summarised
in Table 3. This allowed the corpus to be categorised into three main topics.
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Table 3. Keywords for the main e-procurement topics.

Main Topic Keywords

Digitalization

E-procurement,
E-tendering,
E-marketplaces,
E-commerce,
Sustainable procurement,
E-business,
E-government,
Procurement Process,
Tendering Process,
Efficiency,
Optimization,
Performance,
Implementation,
Economics,
Supply Chain,
Sustainable Development,
Industry 4.0

Public Procurement

Transparency,
Procurement,
Corruption,
Public Sector,
Local Government,
Governance,
Construction Procurement,
Construction Industry,
Construction Projects,
Building Industry

Technology & Methodology

Information Technology,
Information use,
Websites,
Artificial Intelligence,
Machine Learning,
Big Data Analytics,
Electronic Data Interchange,
Internet,
Planning Method,
Cloud computing,
Factor Analysis

BIM

Technology Adoption,
Language processing,
Data visualization,
Design/methodology/approach,
Decision Making,
Project Management,
Economics,
Costs,
Supply Chain Performance,
Agent-based Model

An increase in the use of certain keywords was observed, which were subsequently
grouped into prevalent thematic areas. To corroborate this analysis, bibliographic data
extracted from Scopus was processed using VOSviewer. This tool made it possible to create
visualisation maps (network, overlap, density; Figures 7–9) that graphically represent
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research dynamics over the last fifteen years, highlighting the co-occurrences of keywords
selected by authors in scientific publications.

Figure 7. Analysis of keyword co-occurrences with network visualisation.

Figure 8. Analysis of keyword co-occurrences with overlay visualisation.
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Figure 9. Analysis of keyword co-occurrences with density display.

Figure 7 reveals a complex ecosystem in which electronic procurement is no longer an
isolated element, but the hub of a transformation involving technologies, administrative
processes and specific industrial sectors. At the centre of the network is the infrastructural
and theoretical core (orange cluster), dominated by the concept of e-procurement and
supply chain management. This cluster represents the backbone of the system, connecting
basic web technologies to e-government services and electronic markets, and acts as the
main hub for all other issues.

Closely linked to this central core is the application context of public procurement
(red cluster), focused specifically on the construction industry. The modernisation of
this sector is made possible by technology and design (blue cluster), which is deeply
intertwined with the construction industry; this cluster demonstrates that the evolution of
procurement necessarily involves the adoption of advanced digital tools such as Building
Information Modelling (BIM), cloud computing and service-oriented architectures; this
strong interconnection (between the red and blue clusters) suggests that digitalisation
is not only a support but a structural component of architectural design and modern
construction management.

At the same time, there is a shift towards advanced innovation and decision-making
(green cluster). This thematic area introduces the use of cutting-edge technologies such as
Artificial Intelligence, Big Data and Blockchain.

Figure 8 reveals, through the actual absence of a link, the need to focus on the main
issues relating to EP, namely the development and application of dynamic tools and innova-
tive techniques capable of guiding the entire operational process relating to procurement.

Thanks to the analysis of the content of the 95 articles and the adoption of the research
method described above, we have arrived at a comprehensive critical review of EP and
innovative techniques for public procurement management. The aim is to provide an
interpretative framework for the constructs developed, enabling an in-depth discussion
of the conceptual dimensions that have emerged and contributing to the definition of the
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existing field of research. The theoretical integration emerging from this study suggests
that the development trend is moving toward a ‘Unified Digital Lifecycle’. In this model,
information modelling tools and e-procurement platforms are no longer parallel silos
but integrated nodes where the digital twin of the building directly informs the legal
and economic workflow of the tender, reducing information asymmetry and enhancing
process transparency.

Furthermore, analysis of the literature revealed that there is no actual link between EP
and DBL, as shown in the figure below (Figure 10).

Figure 10. Link analysis between EP and DBL themes identified through keyword mapping and
network visualization.

As can be seen from the image, e-procurement is at the centre of this scenario (light-
blue cluster). This area of the map shows a dense network of connections with supply
chain management and e-commerce.

The red cluster focuses on DBL; this cluster closely links digital information manage-
ment to environmental sustainability. As can be seen from the figure above, the two clusters
are not directly linked but are connected by the digitalisation process that is sweeping
through the AECO sector (green-yellow cluster).

Bridging the gap between digital procurement administration and physical building
management is the vast area dedicated to information management and Industry 4.0 (blue
cluster). The purple cluster representing sustainable public procurement links the theme of
public procurement with sustainable development and tendering procedures.

In summary, the map describes a sector undergoing a profound metamorphosis,
namely an interconnected system where the digitalisation of administrative processes
meets environmental responsibility through the intelligent use of information.

6. Discussion
Analysis of the literature has revealed the numerous advantages offered by the use of

e-procurement in public administration, such as process automation, which minimises the
likelihood of human error and ensures faster delivery times by optimising overall opera-
tional efficiency, and the increased competition between suppliers offered by these systems,
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as they enable the creation and use of transparent platforms that promote competition for
the award of contracts and enable data-driven decision-making processes, allowing the
available information to be exploited to improve strategic choices.

Despite these obvious benefits, however, there are still significant difficulties associated
with the effective implementation of such procedures within public administrations. These
problems are mainly related to inadequate infrastructure, insufficient staff training and
resistance to change [13,187,188]. Furthermore, as discussed in the previous section, there is
a lack of a real link between electronic procurement procedures and BIM [189,190]; although
it is used as an information tool in tenders, its transformative potential in the procurement
process remains largely untapped, often relegating the model to a simple information
support role rather than a central and dynamic tool in the award procedure. As argued by
Costa and Grilo [61], the application of BIM in the context of e-procurement is an enabling
factor for the optimisation of electronic procurement systems, allowing for the adoption
of more advanced approaches; furthermore, this synergy promotes the development of
large electronic and interoperable networks that interact dynamically, strengthening the
automation of many operational activities and improving information and knowledge
management. In fact, BIM brings to e-procurement the possibility of building, within
the various activities of the process, a more cooperative working relationship between
all specialities, allowing for a more efficient use of resources, a consequent reduction in
time and errors due to lack of information and communication [61,191], and an increase
in transparency.

With BIM-based e-procurement, information can effectively flow more smoothly
through the application of various agents within the procurement processes [61]. The
synergy between e-procurement and BIM, therefore, represents a strategic solution for
addressing the main issues in the public procurement sector. In fact, ANAC data, based
on the European TED platform, show that Italy has significantly longer award times than
France, Germany and Spain, both for MEAT contracts (279 days) and for those at the lowest
price (195 days) [192]; this slowness entails high costs for both the public administration
and businesses, negatively affecting the quality of services. Another limitation of traditional
procurement, which can be easily overcome through the use of BIM methodology, is the
lack of transparency in the procurement system, which encourages corruption [33] and
undermines competition and public trust. e-procurement supported by BIM methodologies
digitises and tracks the entire life cycle of the contract and, therefore, thanks to greater
accessibility to information and strengthened control by stakeholders, it can contribute to
a more efficient, fair and responsible system, reducing timeframes and ensuring clearer
decision-making processes.

In conclusion, the integration of BIM into EP represents a qualitative leap for electronic
procurement in the AEC sector and shifts the focus from simple digital management of
documents and procedures to digital management of integrated and structured project
information, thus achieving a more intelligent, accurate, transparent and collaborative
procurement process, capable not only of optimising the tender phase but also of laying the
foundations for more efficient management of the entire life cycle of the project [141].

7. Conclusions
7.1. Presentation of Results

The research highlights the transition of e-procurement from an isolated function
to an integrated digital ecosystem based on web technologies for e-government services
and electronic markets, allowing the identification of critical variables for the public con-
struction sector such as transparency, technical and economic sustainability, and cost
flow optimisation.
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From the study of the various articles, it can be deduced that there is a strong push to-
wards the modernisation of this sector, made possible by the development of design-related
technology; the evolution of procurement necessarily involves the adoption of advanced
digital tools such as Building Information Modelling, which determines digitisation, not as
a mere support, but as a structural component of the design and management of works. It
has been highlighted that the digitisation of procurement, driven mainly by e-procurement
and BIM, is a key factor in improving efficiency, transparency and traceability in public
procurement. However, the integration between e-procurement and BIM is still partial and
uneven across the different stages of the contract life cycle. On the one hand, e-procurement
systems have been shown to reduce transaction times and costs, promoting process au-
tomation and the use of data to support decision-making; on the other hand, technological,
organisational and cultural obstacles remain that slow down their dissemination, such as
infrastructure deficiencies, poor system interoperability and limited availability of digital
skills. As far as BIM is concerned, although it is increasingly mentioned in calls for tenders,
its use often appears to be limited to a documentary function, without any real operational
use in digital flows. This highlights the need for a shared methodological framework that
clearly defines its role and application criteria within procedures. The regulatory frame-
work, which in recent years has progressively introduced increasingly stringent digital
obligations and standards, now also requires substantial alignment of practices and greater
attention to the quality of data and processes.

From a methodological point of view, the analysis of the literature has made it possible
to trace the main research trends, while identifying significant gaps to be filled. The pri-
orities that emerge include: the adoption of open and interoperable approaches to tender
information requirements, the definition of common standards for data integration, the
introduction of performance indicators that allow for objective monitoring of results, and
investment in training and change management programmes for contracting authorities.

In this context, the contribution of this research lies in highlighting the need to move
beyond the current fragmented approach, promoting an integrated vision in which e-
procurement, BIM and advanced information systems operate as components of a single
digital ecosystem. Only through such integration will it be possible to achieve tangible
benefits in terms of efficiency, transparency and the quality of decision-making processes,
radically transforming the public procurement paradigm in the AECO sector.

7.2. Future Developments

The findings that have emerged point to numerous avenues for future research, fo-
cusing on both methodological development and practical experimentation. Firstly, it
appears to be a priority to define shared operational models for the integration of BIM
and e-procurement, based on OpenBIM approaches and interoperable standards, to ensure
technological neutrality, inclusivity and maximum participation by economic operators.
In this context, BIM can evolve from an information tool into a genuine decision-making
engine for the tender process, through the definition of parametric models in which eval-
uation criteria are translated into automatically measurable and verifiable variables. The
adoption of automation tools, such as advanced scripts and standards like IFC, enables the
development of automated tender evaluation systems, reducing discretionary decision-
making and increasing transparency. Such approaches pave the way for procurement
models based on computational logic, in which tender selection takes place through objec-
tive and replicable processes. A further area of development concerns the integration of
emerging technologies.

The use of blockchain can ensure the immutability and traceability of tender data,
whilst the application of artificial intelligence and machine learning algorithms can support
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the automatic verification of the regulatory and technical compliance of bids, enabling
automated compliance checking systems capable of operating in real time. At the same
time, there is a growing need to strengthen the link between e-procurement and the Digital
Building Logbook (DBL), which is currently still weak. The integration of these tools would
allow the informational value of the tender phase to be extended to the entire life cycle of
the project, transforming project data into a continuous and dynamic information asset.
From this perspective, the DBL can evolve into a Decision Support System (DSS), capable of
guiding building management, maintenance and monitoring activities through data-driven
predictive models. Finally, a further area of research concerns the integration between BIM
and Green Public Procurement (GPP) practices.
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The following abbreviations are used in this manuscript:

EP Electronic Procurement
BIM Building Information Modelling
DBL Digital Building Logbook
ICT Information and Communication Technology
B2C Business to Consumer
B2B Business-to-business
B2G Business to Government
EDI Electronic Data Interchange
RFI Request For Information
RFP Request for Proposal
E-MRO Electronic Maintenance, Repair and Operations
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ERP Enterprise Resource Planning
KPI Key Performance Indicator
BPIE Buildings Performance Institute Europe
AECO Architecture, Engineering, Construction and Operation
BP Building Passport
BRP Building Renovation Passport
EPC Energy Performance Contract
CAD Computer-Aided Design
IFC Industry Foundation Classes
OICE Organizzazioni di Ingegneria e di Consulenza (Tecnico-Economica)
IT Information Technology
eIDAS electronic IDentification, Authentication and trust Services
DGUE Documento di Gara Unico Europeo
AGID Agenzia per l’Italia Digitale
ANAC Autorità Nazionale Anticorruzione
TED Technology, Entertainment, Design
MEAT Most Economically Advantageous Tender
MCDA Multi-Criteria Decision Analysis
DSC Decision Support Concept
DPP Digital Product Passport
DSS Decision Support System
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