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Abstract

The General Office of Building Control (GUNB) in Poland has implemented a range of digital tools aimed
at enhancing the efficiency of administrative services and information management within the construction
investment process. The objective of this study was to evaluate the effectiveness of the implemented
solutions and to determine their impact on the organization of the entire project lifecycle. The hypothesis
was adopted that digitalization contributes to increased efficiency in the execution of administrative
procedures. The study is of a review-analytical nature (desk research) and is based on the analysis of
secondary data, legal acts, reports, and informational materials published by GUNB and other public
institutions. The digital systems evaluated include e-Budownictwo, the Electronic Construction Journal
(EDB), and the Digital Building Record Book (c-KOB), as well as selected registry systems. The analysis
was conducted using the following efficiency criteria: temporal, organizational, economic, informational,
environmental, and functional. The findings indicate that digitalization has significantly streamlined
document workflow, information accessibility, and inter-stakeholder communication throughout the
investment process. Estimates suggest a potential reduction in administrative burden exceeding one million
man-hours annually, alongside a decrease in paper consumption of approximately 19,000 tonnes per year.
Concurrently, several barriers limiting the full effectiveness of the implemented solutions were identified,
including insufficient system interoperability and a persistently hybrid documentation model. The results
confirm that digitalization of the construction sector yields measurable organizational, informational, and
environmental benefits; however, fully realizing its potential requires further system integration, process
automation, and continuous improvement of tool usability and accessibility.
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Introduction

Over the past several years, an intensification of digitalization efforts has been observed across
various sectors of the economy, including the construction industry. The digitalization of the
investment and construction process in Poland is of particular significance, as it has hitherto been
characterized by a high degree of formalization, the dominance of paper-based documentation, and
time-consuming administrative procedures [2,3]. The traditional servicing model has been
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burdensome both for administrative authorities and for participants in the investment process
(investors, designers, and site managers, among others).

In response to the need to modernize administrative procedures, since 2020 the General Office of
Building Control (Gtowny Urzad Nadzoru Budowlanego, GUNB) has been progressively digitalizing
successive stages of the investment and construction cycle [2]. As part of these efforts, a range of ICT
tools have been deployed, including the e-Construction platform (e-Budownictwo), the Electronic
Construction Logbook (Elektroniczny Dziennik Budowy - EDB), the Digital Building Object Book
(Elektorniczna Ksigzka Obiektu Budowlanego - ¢-KOB), as well as registry and record-keeping
systems. Their purpose is to enable documentation to be maintained in electronic form, to automate
administrative procedures, and to increase the availability of data concerning investment proceedings.

In the subject literature and available studies, the issue of digitalization of construction
procedures is most often presented in descriptive terms, focusing on the characteristics of the
implemented tools and the legal basis for their operation. Comprehensive assessments of the
effectiveness of these solutions — taking into account quantitative data, costs, organizational benefits,
and implementation barriers — are undertaken relatively rarely. For this reason, it is justified to
conduct an analysis covering both the underlying assumptions of digitalization and the actual scope
of implementation of GUNB systems, as well as their impact on the organization of the investment
and construction cycle.

1. Legal and Organizational Framework for the Digitalization of the
construction Process

The investment and construction process in Poland is based on an extensive system of legal
regulations, the cornerstone of which is the Construction Law Act of 7 July 1994. It defines the
principles of designing, constructing, maintaining, and demolishing building structures, as well as the
powers of public administration bodies in supervising the construction process [23]. Its multi-stage
nature and high degree of formalization entailed the need to maintain extensive documentation in
traditional form.

The statutory provisions are supplemented by implementing acts, in particular the Regulation of
the Minister of Infrastructure of 12 April 2002 on the technical conditions to be met by buildings and
their location, which sets out the technical requirements for building structures [17]. An important
role is also played by regulations governing administrative proceedings, including the provisions of
the Code of Administrative Procedure of 14 June 1960, which establish the procedural framework for
issuing administrative decisions related to the execution of construction investments [26].

Digitalization in construction is an element of the broader digital transformation of public
administration, carried out on the basis of regulations concerning the computerization of the activities
of public entities and the development of electronic services. The introduction of digital tools in the
construction sector required the adaptation of existing legal regulations in a manner enabling
documentation to be maintained and administrative procedures to be conducted in electronic form
[17-20, 23-27].

Significant progress in digitalization occurred after 2020, when the deployment of ICT systems
for the electronic handling of selected procedures began. This coincided with the COVID-19
pandemic, which in many areas of life forced a more rapid transition to contactless service delivery.
This applies, among others, to education, healthcare, geodesy, and public services (the Social
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Insurance Institution / Tax Office). In the construction sector, a key role in digitalization is played by
the General Office of Building Control, including its Department of Digital Services, which is
responsible for the development and maintenance of central digital systems [4].

The most important electronic service tools include the e-Construction platform, which enables
applications and notifications to be submitted electronically; the Electronic Construction Logbook,
which replaces the traditional documentation of the course of construction works; and the Digital
Building Object Book, used to collect data concerning the operation of a building [19]. These systems
form part of an integrated approach to information management throughout the execution of an
investment.

The first step that enabled the introduction of the above solutions was the Regulation of the
Minister of Development, Labour and Technology of 25 June 2021 on the detailed scope and form of
the construction design. It defined, among other things, file naming conventions, designations,
permissible formats and sizes of digital documentation files, and the rules for the use of electronic
signatures. This was also accompanied by the need for legislative changes, including the amendment
to the Construction Law Act (7 July 2022), which made it possible to maintain construction
documentation in electronic form and defined the rules governing the operation of the new systems
[23]. At the same time, regulations were introduced concerning data security, user identification, and
the archiving of digital documents [17-20, 23-27].

From an organizational perspective, digitalization is changing the manner in which public
administration bodies and other participants in the investment process operate. It enables the
automation of administrative activities, streamlines document workflow, and increases the
transparency of proceedings [5].

2. Research Methodology

In order to fulfil the objectives of this article, an approach based on the analysis of secondary data,
source documents, and legal acts, supplemented by the authors' own assessment of the digitalization
of investment and construction procedures, was adopted. The chosen method made it possible to
organize the available information concerning GUNB implementations, to evaluate their
functionality, and to identify the benefits and limitations associated with their use. The study was
analytical and descriptive in character. It was based on the analysis of available data and their critical
evaluation.

2.1. Research Methods and Nature of the Data Used

The following research methods and secondary data were employed in this study:

o analysis of legal acts regulating the construction process in Poland, in particular the
Construction Law Act and its implementing acts;

e analysis of documents, communications, and informational materials concerning the
digitalization of construction, with particular emphasis on publications issued by the General Office
of Building Control and the Ministry of Development and Technology;

o analysis of secondary data relating to the effects of implementing digital systems;

e comparative analysis of the declared objectives of digitalization against the practical scope of
implementation of individual tools;

e the authors' own assessment of the functioning of GUNB digital solutions, based on
a synthesis of available data and the identification of key implementation barriers.
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The data used were primarily of a legal, institutional, descriptive, and numerical nature. Owing to
the scope of the available material, the analysis was predominantly qualitative, supplemented by
quantitative elements in areas where source materials provided specific numerical data.

2.2. Scope of the Study

The scope of the study covered the analysis of selected digital solutions implemented in Poland in
the years 20202025, in particular [2]:

e the e-Construction platform;

o the Electronic Construction Logbook (EDB);

o the Digital Building Object Book (c-KOB);

e registry and record-keeping systems.

The impact of the above tools on selected aspects of the investment and construction cycle was
also assessed, including:

o the duration of administrative procedures;

e  costs associated with the process;

o the organization of work of the administration and of investment participants;

e access to information and documentation;

e the reduction of traditional documentation;

o the degree of integration of digital systems.

2.3. Criteria for Assessing the Effectiveness of Digitalization

In order to structure the analysis, a set of effectiveness assessment criteria was adopted. They were
selected on the basis of the declared objectives of digitalization, the functionalities of the individual
systems, and the available source data.

The assessment was carried out with reference to the following areas:

o time effectiveness — the potential to shorten the time required for preparing, transmitting,
and processing documentation;

o organizational effectiveness — the streamlining of the work of administrative authorities and
investment participants;

o informational effectiveness — improved access to up-to-date data, the possibility of archiving,
and reduced risk of documentation loss;

o economic effectiveness — the potential reduction of costs related to printing, mailing, and
document storage;

e environmental effectiveness — reduced paper consumption and lower demand for the
physical storage of documentation;

o usability effectiveness — the availability, clarity, and practical usefulness of the tools for
investors, designers, site managers, building owners, and administrative authorities.

2.4. Nature of the Authors' Assessment

The authors' assessment was formulated on the basis of an analysis of the collected materials,
numerical data, and information concerning the operation of individual tools. Its aim was to identify
the strengths of the implemented solutions, their limitations, and potential directions for further
development.
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3. Characteristics of the Digitalization of the Construction Process in Poland

The digitalization of the investment and construction process is an element of the broader
transformation of public administration. Its principal aim is to improve the operational efficiency of
state authorities and the accessibility of services for citizens and businesses. In recent years, the
deployment of IT tools supporting the execution of construction investments has commenced.

3.1. Stages of Digitalization of the Construction Process

The digitalization of construction can be divided into three main stages, differing in the scope of
the solutions introduced and their degree of sophistication [3].

Digitalization Roadmap

Construction
Procedures

Registers and
Systems Development
o
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e Central Emission Inventory for
Buildings (CEEB)

Figure 1. Digitalization roadmap — authors' own elaboration based on GUNB materials.

Stage I (2020-2021) — Digitalization of Construction Procedures

The first stage involved the introduction of basic tools enabling the electronic handling of selected
administrative procedures. Of particular importance was the launch of the e-Construction platform,
on which it is possible to submit applications and notifications in electronic form. The first digital
forms (e-Budownictwo Wnioski) were introduced, and the digitalization of construction
documentation commenced (Cyfrowy Projekt Budowlany — Digital Construction Design).

This stage was pilot in character and focused primarily on creating the IT infrastructure and
adapting the legal provisions to enable the use of electronic documentation.

Stage 11 (2022-2023) — Modernization of Registers and Development of Systems

The second stage broadened the scope of available tools and was aimed at improving data
management within GUNB and other public administration bodies. Key systems supporting the
execution of construction procedures were introduced, including:

o the Electronic Construction Logbook (EDB);

o the Digital Building Object Book (c-KOB);

o the Central Register of Building Emission Sources (CEEB);
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o eWykonania Zastepcze (Electronic Substitute Performance);

e SOPAB MVP — the basic version of the System for Handling Administrative Proceedings in
Construction.

The launch of the Electronic Construction Logbook was a step that enabled construction
documentation to be maintained in electronic form and authorized users to verify data on an ongoing
basis.

In parallel, registry and record-keeping systems were developed, allowing data concerning
building structures and participants in the investment process to be collected and made available.

Stage 111 (2024-2027) — Digitalization of the Authorities

The third stage comprises actions aimed at integrating the existing systems and increasing their
interoperability. The measures undertaken seek to standardize and accelerate user service, streamline
data exchange between individual systems, and further automate administrative processes (SOPAB
— System for Handling Administrative Proceedings in Construction).

3.2. Key Digital Systems in the Construction Process [S]

o The e-Construction Platform (e-budownictwo)

The e-Budownictwo Wnioski (e-Construction Applications) web service is the fundamental and at
the same time most important tool enabling the submission of applications, declarations, and
notifications related to construction (planning, building and execution of works, or completion of
construction), legalization, demolition, and the transfer of rights, in electronic form. The portal allows
for the completion of 35 different online forms, their electronic signing, and their transmission to the
competent public administration bodies by means of e-delivery. All formalities are completed in
digital form. The introduction of the platform has reduced the need for the physical submission of
documents and has streamlined communication between investors and public offices.

o The Electronic Construction Logbook (Elektroniczny Dziennik Budowy - EDB)

The Electronic Construction Logbook is the digital counterpart of the traditional construction
logbook. It enables entries to be made electronically, archived, and made available to authorized
persons. It also allows the course of construction works to be monitored on an ongoing basis and
eliminates the risk of documentation loss. Since January 2023 its use has been voluntary, whereas the
obligation to use it will come into force in 2027 (for all construction works requiring a construction
logbook).

o The Digital Building Object Book (Cyfrowa Ksigzka Obiektu Budowlanego - ¢c-KOB)

The Digital Building Object Book is used to collect data concerning the operation of a given
building, including information on inspections carried out, refurbishments, and technical condition.
It enables documentation to be maintained continuously and ensures access to the data throughout the
building's entire period of use. By means of c-KOB, one can establish a building object book, add
and correct entries, add stakeholders, and manage the duration of duties performed. c-KOB was
launched in January 2023, and its use will be voluntary until 2032. An exception applies to newly
constructed buildings, which have been obliged to use it since 2024.
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o The Central Register of Building Emission Sources (Centralna Ewidencja Emisyjnosci
Budynkéw - CEEB)

The Central Register of Building Emission Sources is a database of heat sources and fuel
combustion sources, in which, since July 2021, data from declarations submitted by citizens and
building managers have been collected. The platform currently operates in its full version, gathering
data from inventories, chimney flue inspections, environmental controls, and social support granted.
Municipalities also receive ongoing reports on non-ecological heating devices within their territory.

. The Central Register of Persons Holding Construction Qualifications (Centralny Rejestr
Osoéb Posiadajacych Uprawnienia Budowlane - e-CRUB)

The e-CRUB system provides the possibility of electronic verification of persons to whom
independent technical functions have been granted, which significantly accelerates the work of the
authorities, enables cooperation with the systems of professional self-government chambers, and
thereby eliminates paper-based documentation.

o eWykonania Zast¢pcze (Electronic Substitute Performance)

The eWykonania Zastepcze service is used for the independent commissioning of refurbishments,
reconstructions, and demolitions by architectural and construction administration bodies and
construction supervision authorities, for buildings on which such an obligation has been imposed but
is not being fulfilled by their owners or managers. The database publishes substitute performances
from across the country.

o The Construction Products Market Surveillance System (System Nadzoru Rynku
Wyrobéw Budowlanych - SNRWB)

An electronic system in which one can find information on contested construction products, the
results of sample testing, and related communications. Its test version was created in 2021 and was
developed by employees of GUNB and the Voivodeship Construction Supervision Inspectors. Its use
in the daily work of inspectors streamlines inspections, document workflow, and the generation of
reports.

o The Register of Applications, Decisions and Notifications (Rejestr Wnioskow, Decyzji i
Zgloszen - RWDZ)

An online, publicly accessible search engine for the Register of Applications, Decisions and
Notifications, created in 2016 (available on e-Construction since 2021), in which any interested party
may obtain information on applications and decisions regarding permits and notifications for
construction, including residential development, water-supply networks, sewage networks, etc.

o The GUNB Academy

An online platform intended principally for employees of the construction administration and
construction supervision, but also for investors, site managers, and citizens (following account
registration, although at present no training is available for persons without professional
qualifications). It enables free access to courses and multimedia materials concerning the execution
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of construction projects, legal regulations, and the digital solutions introduced by GUNB. At present,
68 training courses on various topics are available.

o The System for Handling Administrative Proceedings in Construction (System do
Obstugi Postepowan Administracyjnych w Budownictwie - SOPAB)

An environment integrating various GUNB e-services, designed for civil servants and enabling
work with electronic documentation. Its purpose is to increase functionality and streamline the work
of the authorities and, in its target version, to reduce the need for direct communication between the
investor and individual public offices.

The basic version of the system, introduced in 2023, ensured integration with e-Budownictwo
Wnhioski and the Electronic Document Management system (EZD). In addition, public offices were
equipped with the necessary hardware and software. In 2024, a pilot of the system was carried out in
20 organizational units in order to verify needs and the further direction of development. For the years
2025-2027, synchronization with other GUNB registers (RWDZ, RKO-3, RKB-2) across the country
is planned. It is assumed that within several years, direct communication will take place solely
between civil servants, without involving the investor.

3.3. The Significance of Digitalization in the Construction Process

Among the most important positive changes associated with digitalization, the following can be
identified:
o areduction in the use of paper-based documentation;
o shortened duration of administrative procedures;
o improved availability of information about investments;
¢ streamlined communication;
e increased transparency of public administration activities.

4. Analysis of GUNB Digital System Implementations

Scope and Character of Implementations

The implementation of digital systems in construction has proceeded gradually and has covered
successive stages of investment handling. Initially, efforts focused on the digitalization of
administrative procedures such as the submission of applications and notifications. Subsequently, the
scope was extended to encompass the documentation of the course of construction works and the
collection of information on buildings during their operational phase.

The e-Construction platform, the Electronic Construction Logbook, and the Digital Building
Object Book cover key areas of the investment and construction cycle. This makes it possible
gradually to reduce the traditional documentation model and to transition to its electronic counterpart.
It should be emphasized, however, that these implementations form part of a continuous
transformation that requires further development, testing, and adaptation to user needs.

Level of System Utilization
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The level of utilization of digital tools varies and depends both on the type of system and on the
user group. The greatest popularity is enjoyed by solutions directly related to formal obligations,
namely e-Budownictwo Whnioski and the Electronic Construction Logbook.

In the case of voluntary or less widespread systems, such as the Digital Building Object Book, the
scope of use may be smaller. This results both from the absence of a universal obligation to apply
them and from limited awareness of their functionalities. The technical competencies of users and
their experience in working in a digital environment are also of considerable importance.

System Integration and Information Flow

The degree of integration of individual systems and the ability to enable the free flow of data
between them have a decisive impact on the effectiveness of their use. At present, some digital tools
operate as separate solutions.

The lack of full interoperability necessitates the repeated entry of the same data and hinders
effective information management. Consequently, users may encounter barriers characteristic of the
traditional servicing model. For this reason, system integration is the principal direction for the further
development of construction digitalization.

Impact of the Implementations on the Organization of the Construction Process

The implementation of digital tools has influenced the manner in which the work of construction
process participants is organized. The most important changes include the gradual transition from
paper-based to electronic documentation, the possibility of remote access to documents, faster
information exchange, and greater transparency of proceedings. The use of electronic systems has
streamlined communication between investors, designers, contractors, and public administration
bodies. At the same time, they require the adaptation of internal procedures, changes to established
habits, and the upgrading of users' digital competencies.

Implementation Barriers

Despite the discernible benefits, the digitalization of construction encounters barriers that affect
its effectiveness. The most important of these include:

o technical barriers related to the stability, performance, and functionality of the systems;

e organizational barriers arising from the need to adapt procedures to the new tools;

o the varying level of digital preparedness of users;

o insufficient system integration;

o the operation of a hybrid model.

Overall Assessment of the Implementations

The analysis of GUNB digital tool implementations indicates that the digitalization of
construction yields discernible benefits; however, its effectiveness depends on numerous factors.

The current stage of development can be described as a transitional phase, in which digitalization
provides support for the construction cycle but does not fully replace traditional solutions. Further
development should focus primarily on system integration, the improvement of stability and
intuitiveness of operation, and increased availability of digital tools to various user groups.
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5.  Assessment of the Effectiveness of GUNB Digital Solutions

The assessment of the effectiveness of digital solutions makes it possible to determine their actual
impact on the functioning of the construction administration and the organization of the investment
and construction cycle. This chapter analyses the effectiveness of the systems developed by the
General Office of Building Control on the basis of secondary data and the authors' own assessment.

The analysis was carried out on the basis of six effectiveness criteria.

Time Effectiveness

One of the fundamental assumptions of digitalization is the reduction of the time required to
prepare, transmit, and process documentation. Available data indicate that the introduction of
electronic tools reduces the need for the physical submission of documents, accelerates the flow of
information, and enables parallel access to data by authorized investment participants.

It is estimated that the application of digital solutions will make it possible to save more than 1
million hours per year in administrative servicing (savings of approximately 2 hours per processing
of a single building permit application) [28]. This points to the significant potential of digitalization
in streamlining administrative proceedings.

Organizational Effectiveness

The introduction of digital systems has had a positive impact on the organization of the
construction process. Of paramount importance in this respect are: the digitalization of
documentation, remote access to data, streamlined communication, and greater transparency of
proceedings.

The use of e-tools enables more effective management of investment information and reduces the
risk of errors arising from outdated or incomplete documents. Electronic data flow also increases the
ability to control the course of proceedings and facilitates the archiving of documentation.

Economic Effectiveness

Digitalization also contributes to reducing the costs associated with administrative servicing. The
electronic circulation of documentation enables the reduction of costs related to printing, archiving,
and the transport of documentation.

Available analyses indicate that the declared savings are estimated at several tens of millions of
zlotys per year. These cover both direct costs (office supplies, printing, mailing) and indirect costs
associated with the working time devoted to handling documentation.

It should be noted, however, that an assessment of the actual savings must take into account the
costs of implementing and maintaining the digital systems. These include, among others, the purchase
of hardware and software, updates, training, technical support, the maintenance of IT infrastructure,
and data protection. For this reason, at the current stage it is difficult to determine the full economic
balance of digitalization in unequivocal terms.

-10-
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Figure 2. Economic effects and savings resulting from digitalization — authors' own elaboration based on
GUNB materials.

Informational Effectiveness

Informational effectiveness refers to the availability, quality, currency, and security of the data
used in construction procedures. The introduction of digital systems has enabled the centralization of
information, the ongoing updating of documents, and their availability to authorized users.

Systems such as the Electronic Construction Logbook and the Digital Building Object Book ensure
continuous access to documentation for authorized users, which increases the transparency of the
process and facilitates decision-making. These solutions make it easier to monitor the progress of
works and the operation of the building and reduce the risk of documents being lost or destroyed.

Environmental Effectiveness

Digitalization is also of considerable significance from the standpoint of environmental protection.
The reduction in the use of paper-based documentation translates into lower consumption of raw
materials and a reduction in waste.

According to available estimates, digitalization may enable a reduction in paper consumption of
nearly 19,000 tonnes per year in the administrative handling of construction procedures. In addition,
the transition from traditional construction logbooks to electronic form may reduce paper
consumption by more than 700,000 kg per year [5].

The environmental effect should be regarded as one of the positive outcomes of digitalization.
Although it is not the principal objective of the implemented solutions, it is consistent with the
assumptions of sustainable development and the reduction of the adverse impact of administration
and construction on the environment.

Usability Effectiveness

Usability effectiveness concerns the practical usefulness, accessibility, and intuitiveness of the
implemented tools. The analysis indicates that GUNB systems deliver discernible benefits,
particularly in terms of shortening servicing times, improving access to information, and streamlining
communication.

The highest effectiveness potential is evident in areas directly related to the electronic circulation
of documents and access to data. Lower effectiveness is observed, by contrast, with respect to cost
reduction and the full integration of systems. Digitalization is currently in a developmental phase,
and therefore the full realization of its potential requires further actions aimed at improving the
stability, operational speed, interoperability, and intuitiveness of the systems. Of considerable
importance is also ensuring that users have access to training and instructional materials.

-11 -
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Figure 3. Analysis of paper consumption and storage space prior to digitalization — authors' own
elaboration based on GUNB materials.

Conclusions

The analysis of the digitalization of the investment and construction process in Poland and the
assessment of the implemented digital solutions indicate that the transformation of the construction
sector is at an advanced, yet still developmental, stage. The provision by the General Office of
Building Control of electronic systems is a milestone towards the modernization of administration
and the improvement of the efficiency of investment activities.

The results of the analysis confirm the benefits associated with digitalization in many areas of
construction, while at the same time pointing to varying effectiveness in the use of the introduced
tools. The most problematic areas are the limited interoperability of the systems, the occurrence of
technical problems, the operation of a hybrid model, and the insufficient digital competencies of
users.

The results obtained allow the following conclusions to be formulated:

1. The digitalization of construction in Poland contributes to increasing the efficiency of
investment servicing, in particular with regard to time, the organization of work, and access to
information.

2. GUNB systems provide support for the administration and for investment participants;
however, they operate within a transitional model.

3. The principal limitation is the lack of full system integration, which hinders the full
automation of data flow.

4. The effectiveness of the implemented tools depends not only on the technical solutions, but
also on the competencies of users and the quality of organizational support.

5. Further digitalization should aim at fuller automation of data circulation, the simplification of
procedures, and an increase in the intuitiveness of the systems.

In light of the above conclusions, the following are recommended:

e increasing the interoperability of the systems;

o further automation of administrative procedures and standardization of servicing;

e reducing the share of paper-based documentation;

e developing training and educational activities targeted at users;

e improving the stability and performance of the digital tools;

o adapting the systems to the needs of various user groups.

-12 -
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In summary, digitalization significantly affects the efficiency of administrative proceedings and
streamlines the organization of the construction process. It also follows a direction consistent with

global trends in digital transformation and the sustainable development of construction. Despite the
existing limitations, the implemented solutions hold significant potential, provided they are further
developed and optimized.
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