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Abstract:

Purpose: This paper examines the strategic role of data structures as a key direction in the
evolution of accounting information systems under conditions of digitalisation, process
automation and increasing regulatory requirements. It investigates how the development of
logical and semantic data structures transforms the architecture of accounting systems and
supports the proposition that data structures increasingly substitute traditional data-
processing procedures.

Design/Methodology/Approach: The study adopts a theoretical and conceptual research
approach supported by an analysis of contemporary institutional, regulatory and
technological frameworks. The analysis encompasses selected digital accounting solutions
and reporting infrastructures, including the National e-Invoice System (KSeF), SAF-T/JPK
structures, JPK_KR_PD, chart-of-accounts tagging mechanisms and international standards
for financial data exchange. The paper integrates insights from accounting information
systems theory, digital transformation literature and developments in regulatory technology.
Findings: The analysis demonstrates that current digital reforms in accounting represent
more than technical modernisation. They entail a fundamental reconfiguration of accounting
logic, shifting from systems based on manual procedures and locally defined recording
schemes towards environments governed by standardised, validated and interoperable data
structures. As a result, data structures emerge as a strategic organisational resource that
enhances information quality, supports process automation, improves auditability and
regulatory compliance, facilitates the application of artificial intelligence and increases the
managerial usefulness of accounting information. The study further identifies dimensions and
potential indicators of data-structure maturity that may serve as a basis for future empirical
investigation.

Practical Implications: The findings provide guidance for accounting professionals, system
designers, software developers and regulators involved in digital transformation initiatives.
The proposed conceptual framework may support the assessment of organisational readiness
for structured digital reporting, the design of next-generation accounting information
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systems and the development of policies aimed at improving data interoperability and
automation.

Originality/Value: The paper contributes to the accounting information systems literature by
conceptualising data structures as a strategic and autonomous component of accounting
infrastructure rather than merely a technical representation of accounting records. It
advances the notion of a substitutive relationship between data structures and accounting
procedures, proposes a framework for assessing data-structure maturity and identifies
directions for future research on the digital transformation of accounting systems.

Keywords: Accounting, accounting information systems, data structures, JPK, KSeF,
JPK KR PD, SAF-T, XBRL GL, automation, artificial intelligence.

JEL codes: M41, M15, 033, D83, C88.

Paper type: Research article.

1. Introduction

Accounting is one of the oldest, yet most dynamically evolving, information systems
within an organisation. Its fundamental function remains the identification,
measurement, recording, processing and communication of information about
economic events; however, the way in which this function is carried out is changing
under the influence of digital technologies.

Modern accounting is no longer merely a set of recording and reporting routines, but
increasingly takes the form of an integrated data system in which formats,
identifiers, dictionaries, semantic relationships, validation rules and interoperability
between systems are of key importance (Dobija, 2011; Romney and Steinbart, 2021).

These changes have been particularly evident in recent years, as public
administrations, market regulators, businesses and financial and accounting software
providers have begun to move beyond documents as a carrier of content in favour of
data understood as a structurally organised representation of an economic event.

Invoices, accounting entries, tax returns, VAT records and ledgers increasingly
function as formalised logical structures that can be automatically processed,
checked, compared and integrated with other datasets (OECD, 2021; Ministry of
Finance, 2026a; 2026¢; XBRL International, 2023).
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This marks a systemic transformation. Traditionally, the computerisation of
accounting largely involved transferring existing accounting procedures into a
computerised environment, with the I'T system serving primarily as a tool supporting
staff in performing calculations, checks and reporting tasks. The current phase of
digitalisation is different: the basis for automation is not the procedure itself so much
as the data structure, which predefines possible operations, reduces interpretative
ambiguity and enables the automatic execution of tasks that previously required
manual intervention (Dziedziczak, 1981; Stegpniewski, 1986; Strouhal, 2020).

This observation corresponds with classical theoretical concepts developed in
computer science and accounting. In computer science, Niklaus Wirth argued that
programs result from the interaction between algorithms and data structures (Wirth,
1976). In accounting, Ignacy Dziedziczak’s thesis on the substitutability of data
structures and accounting data-processing procedures is especially significant
(Dziedziczak, 1981).

Its essence lies in the proposition that the more comprehensive, logical and
unambiguous a data structure is, the fewer additional procedures are required to
obtain the desired information.

Contemporary regulatory and technological developments have given this argument
renewed relevance. The National e-Invoice System, JPK and JPK KR PD
structures, chart-of-accounts tags, the SAF-T standard, XBRL GL, reporting
taxonomies and artificial intelligence tools demonstrate that the development of
accounting increasingly depends on the quality of source data.

Data must not only be arithmetically correct but also semantically unambiguous,
relationally linked, capable of validation and embedded in agreed conceptual
dictionaries (Ministry of Finance, 2026a—d; OECD, 2021; International Accounting
Standards Board, 2024; XBRL International, 2023; Accounting Act of 29 September
1994, 1994).

The article is theoretical and conceptual in nature. Its purpose is not to provide an
empirical measurement of the effects of implementing a single system, but to
structure the problem and indicate why data structures should be treated as a
strategic factor in the development of accounting information systems.

This perspective makes it possible to integrate the achievements of classical
accounting theory and computer science with contemporary challenges related to
digitalisation, automation, electronic reporting, data auditing and the application of
artificial intelligence (Dziedziczak, 1981; 2025; Wirth, 1976; Stepniewski, 1986).

2. Research Problem, Aim of the Article and Research Framework
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The starting point of this article is the assumption that the development of
accounting information systems cannot be analysed solely through the lens of
technical tools, such as software, user interfaces, databases or algorithms. Of greater
importance is the information architecture, that is, the way in which accounting data
are defined, classified, linked and interpreted. It is this data architecture that
determines whether an accounting system is capable of automation, integration with
other systems, compliance with regulatory obligations and the generation of
information useful for management (Romney and Steinbart, 2021; Nita, 2014;
Nowak, 2013).

The research problem of this article can therefore be formulated as follows: to what
extent does the development of logical and semantic data structures alter the
architecture of accounting information systems and confirm the thesis regarding the
substitutive relationship between data structures and the data-processing procedures?

This problem has both theoretical and practical significance. Theoretically, it
concerns the nature of the relationship between data, information and procedures in
accounting. Practically, it relates to the design of financial and accounting systems,
the implementation of KSeF and JPK, the construction of account dictionaries, data
mapping and the preparation of enterprises for process automation. In contrast to
many studies that focus on the legal or implementation aspects of the digitisation of
accounting, the present article foregrounds the structural dimension.

It argues that the source of durable change is not the obligation to report
electronically in itself, but the logical formalisation of data. Regulatory requirements
may accelerate change, but only an understanding of data structure as a strategic
resource allows for the proper design of the accounting system of the future
(Dziedziczak, 2025; OECD, 2021; Ministry of Finance, 2026a—d).

The main aim of this article is to demonstrate that the development, standardisation
and semantic organisation of data structures constitute a strategic direction for the
advancement of accounting information systems, and that contemporary regulatory
and technological solutions support the validity of the thesis concerning the
substitution of data structures for data-processing procedures (Dziedziczak, 1981;
Dziedziczak, 2025; Stepniewski, 1986).

Thus framed, the article integrates three perspectives: historical-theoretical,
regulatory-technological and managerial. The historical-theoretical perspective
demonstrates the continuity of the development of structural data-design concepts.
The regulatory-technological perspective enables an analysis of contemporary digital
reforms. The managerial perspective, in turn, indicates that the quality of accounting
data is not merely an issue for finance departments, but a prerequisite for effective
business management.
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The article's research concept is based on the assumption that data structures in
accounting should be considered as a multidimensional construct comprising logical,
semantic, regulatory, technological and managerial elements. It is not simply a
matter of the technical file format or the layout of fields in an XML schema, but of
how economic reality is represented within the information system. The data
structure therefore encompasses the identification of objects, the classification of
events, relationships between accounts, documents and transactions, validation rules,
and the meaning assigned to individual data categories (Sundgren, 1974; Olenski,
1979; Kisielnicki, 1979; Stepniewski, 1986; International Organization for
Standardization, 2015).

Table 1. Components of the article’s research framework

Element Analytical focus Relevance for the article

Subject of | Logical and semantic structures of | It defines the central focus of

analysis accounting data and their role in | the discussion and distinguishes
accounting information systems. the article from purely technical

or legal analyses.

Research The impact of data-structure development | It links a classical theoretical

problem on the reduction of procedural complexity | argument with contemporary
and on changes in accounting | digital reforms.
architecture.

Main Demonstration of the strategic importance | This gives the article a

objective of data structures for automation, | theoretical, conceptual and
interoperability, control and financial | practical orientation.
information management.

Methodolo | Critical review of the literature, analysis | It enables dispersed research

gy of regulatory documents and standards, | findings to be organised and
conceptual synthesis, and modelling of | general conclusions to be
relationships. formulated.

Expected A model of the relationship between data | It provides a starting point for

result structure maturity, procedural complexity | further empirical and
and the value of financial information. implementation-oriented

research.

Source: Own compilation based on Dziedziczak (1981), Stepniewski (1986), Romney and
Steinbart (2021), OECD (2021), XBRL International (2023).

The analytical model adopted here assumes that data structures influence the
accounting system through five interrelated mechanisms. The first mechanism
relates to the reduction of semantic ambiguity, as defined dictionaries and identifiers
limit the discretion involved in classification. The second mechanism concerns
automatic validation, through which errors are detected at the input data level.

The third mechanism relates to interoperability, i.e., the ability for data to flow
between systems without the need for costly conversion of meanings. The fourth
mechanism relates to the automation of recording and reporting procedures.
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The fifth mechanism involves an enhancement of the managerial value of
information, as semantically structured data is easier to analyse and interpret
(Dziedziczak, 1981; Romney and Steinbart, 2021; International Organization for
Standardization, 2015; XBRL International, 2023).

The article constitutes a qualitative, theoretical-conceptual study. It employs a
critical analysis of literature in accounting, information systems, business
informatics and data standardisation, as well as an analysis of regulatory documents
and technical standards concerning the electronic exchange of financial data.

Particular emphasis is placed on classical works that formulated the foundations of
data-structure theory and on contemporary institutional solutions that illustrate the
practical implementation of these ideas (Sundgren, 1974; Wirth, 1976; Olenski,
1979; Kisielnicki, 1979; Dziedziczak, 1981; Stepniewski, 1986; OECD, 2021).

The article draws mainly on the following sources: classic works on data structures
and database organisation in accounting (Sundgren, 1974; Olenski, 1979;
Kisielnicki, 1979; Dziedziczak, 1981; Stepniewski, 1986), studies on accounting
information systems and management accounting (Dobija, 2011; Nita, 2014; Nowak,
2013; Romney and Steinbart, 2021), regulatory sources and standards for financial
data exchange (OECD, 2021; Ministry of Finance, 2026a—d; XBRL International,
2023; International Accounting Standards Board, 2024; International Organization
for Standardization, 2015) and studies on process analysis, automation and
competencies in the digital environment (van der Aalst, 2016; Strouhal, 2020; Kesy
and Antoniewicz, 2023; Adamenko ef al., 2021; Cwiakata and Popko, 2026).

The methodological procedure comprises four stages. In the first stage, the
theoretical foundations of the relationship between data structure and processing
procedures were identified. In the second stage, selected examples of contemporary
accounting data standardisation were analysed, primarily KSeF, JPK/SAF-T,
JPK_KR_PD and solutions similar to XBRL GL. In the third stage, a synthesis was
made of the mechanisms through which data structures influence automation,
interoperability and the usability of information. In the fourth stage, a conceptual
model and potential directions for the operationalisation of empirical research were
proposed.

A limitation of the article is the absence of original quantitative research covering
enterprises implementing specific IT solutions. The study therefore does not directly
measure the impact of data standardisation on accounting costs, error rates or
reporting time. Nevertheless, its contribution lies in developing a structured
analytical framework that may be used in subsequent empirical research,
implementation projects and comparative analyses.

3. Data Structures in the Theory of Accounting Information Systems
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An accounting information system can be understood as an organised system
comprising people, procedures, technology, data and rules, whose purpose is to
transform economic events into useful financial and management information. In the
classical approach, the emphasis was primarily on recording, control and reporting
procedures. In the contemporary approach, the data layer is becoming increasingly
important: its structure, quality, availability, integrity and the possibility of automatic
processing (Romney and Steinbart, 2021; Dobija, 2011).

Accounting data do not constitute a neutral record of reality. They result from
adopted principles of classification, measurement and representation. The same
economic event may be recorded in a system in different ways, depending on the
adopted chart of accounts, the level of analytical detail, the rules for identifying
counterparties, the structure of source documents and the method for linking events
to operational processes.

The quality of accounting information therefore depends not only on the reliability
of the recording process, but also on the quality of the data model that precedes the
recording itself (Dobija, 2011; Nita, 2014; Romney and Steinbart, 2021).

In this sense, accounting is a semiotic system. Data function as signs referring to
economic objects and events. Their meaning depends on context, definitions,
relationships and rules of interpretation. If the data structure is poor, inconsistent or
ambiguous, the system must compensate for these shortcomings through additional
procedures, adjustments and interpretations. If the data structure is well-developed
and unambiguous, many operations can be performed automatically, as the meaning
of the data is embedded in its form (Sundgren, 1974; Olenski, 1979; Dziedziczak,
1981).

The thesis concerning the substitution of data structures and processing procedures
assumes a relationship of partial substitutability between these two system
components. This does not mean that procedures become redundant. It does mean,
however, that an appropriately developed data structure reduces the need for
numerous corrective, interpretative and transformational procedures. A system with
rich, coherent and unambiguous data structures can perform many functions through
the organisation of the data itself (Dziedziczak, 1981; Stepniewski, 1986).

A straightforward example concerns cost classification. If an account contains only a
synthetic number, obtaining information by cost centre, project, business activity or
responsibility centre requires additional posting and analytical procedures. If,
however, the data structure includes the relevant analytical dimensions from the
outset, a management report can be generated automatically. In this case, the data
structure assumes part of the function previously performed by the procedure (Nita,
2014; Nowak, 2013; Dziedziczak, 1981).
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A similar mechanism can be observed in electronic invoicing. A paper document or
unstructured PDF file requires data to be read, interpreted and transcribed into the
system. A structured invoice contains fields with a specific meaning and format,
enabling it to be automatically read, validated and posted. From the perspective of
information systems theory, this is not merely a technical improvement, but a shift of
functions from human procedures to data structures (Ministry of Finance, 2026a;
2026b; Dziedziczak, 1981).

However, this substitution relationship is relative rather than absolute. An overly
complex data structure can increase the costs of data collection and maintenance,
while excessive standardisation can limit system flexibility. What is strategically
important, therefore, is not the maximisation of the number of fields, but the
achievement of an appropriate balance between structure and procedure. A robust
data structure represents the key characteristics of economic events in a sufficiently
unambiguous manner while avoiding unnecessary administrative burden.

Table 2. The substitution relationship between data structure and processing

procedure

Data structure :

level Procedural consequences Accounting example

Low level of | A high number of manual, | Manual entry of data from

structuring interpretative and verification | paper invoices or PDF files into
procedures; a high risk of errors and | the financial and accounting
ambiguities. system.

Intermediate Some of the data may be processed | Importing files from external

level automatically, but mapping, | systems where the chart of
corrections and reconciliation are still | accounts and account plans are
required. not fully compatible.

High level of | Processing procedures are shorter, | A structured invoice,

structuring more automated and based on rule | JPK KR PD, and data linked to
validation. account tags and validation

rules.

Semantic level | The system can use data for advanced | An accounting data model
analytics, automated reporting and Al- | linked to reporting taxonomies,
based applications. dictionaries and  business

ontologies.

Source: Own compilation based on Dziedziczak (1981), Wirth (1976), Aho, Hopcroft and
Ullman (1983), Sundgren (1974), Olenski (1979).

The data structure in accounting has at least three dimensions: logical, semantic and
organisational. The logical dimension concerns the relationships between data
elements, such as accounts, documents, document items, counterparties, economic
events, reporting periods and organisational units. The semantic dimension refers to
the meaning assigned to individual categories. The organisational dimension
encompasses responsibility for data, as well as the rules governing its entry,
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verification, updating and archiving (Sundgren, 1974; International Organization for
Standardization, 2015; Romney and Steinbart, 2021).

In business practice, challenges in digital accounting often arise not from a lack of
software, but from data immaturity. Typical problems include duplicate customer
records, inconsistent names of goods and services, non-uniform cost analytics, local
modifications to the chart of accounts, inadequate mapping between the sales system
and the financial and accounting system, and discrepancies between accounting and
management data. Each of these problems increases procedural complexity and
reduces the reliability of information.

For this reason, data structure management should be treated as an element of an
organisation’s information governance. It encompasses the design of data
dictionaries, the identification of data owners, the definition of validation rules, the
documentation of transformations, the monitoring of data quality, and the assurance
of regulatory compliance.

In modern accounting, the accounting function therefore becomes jointly responsible
for the enterprise’s data architecture, and not merely for the accuracy of accounting
records (Romney and Steinbart, 2021; International Organization for
Standardization, 2015; Strouhal, 2020).

4. Digital Standardisation of Accounting Data in Poland and
Internationally

The National e-Invoice System is one of the clearest examples of the transition from
the document as a carrier of content to data as a structured representation of an
economic event. A structured invoice is not merely the electronic equivalent of a
paper invoice. Its defining feature is the use of a logical data structure in which
individual fields have a specific meaning, format and location within the schema.
This enables the invoice to be unambiguously identified, validated, transmitted,
archived and automatically processed (Ministry of Finance, 2026a; 2026b).

From the perspective of accounting theory, KSeF reinforces the role of source data.
If transaction information is correctly structured at the invoice-issuance stage,
subsequent stages of the accounting process can be significantly simplified. The
scope of manual data entry, data transcription, initial posting and document
reconciliation is reduced. At the same time, invoice data must be correctly mapped to
the chart of accounts, tax registers, purchase orders, payments and control processes
(Dziedziczak, 1981; Ministry of Finance, 2026a; 2026b; Romney and Steinbart,
2021).

In light of the current implementation arrangements, it is particularly significant that
KSeF 2.0 went live on 1 February 2026, and that the obligation to use the system is
being phased in.
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This means that businesses cannot treat the structured invoice as a separate technical
module, but should integrate it into their overall accounting data architecture. In this
context, KSeF acts as a catalyst for organisational change: it necessitates a review of
processes, glossaries, accounting schemes and integration between systems
(Ministry of Finance, 2026a; 2026b).

KSeF also demonstrates that the digitisation of accounting is not simply a matter of
speeding up existing processes. It requires a shift in the logic of data accountability.
Errors that could be corrected at a later stage in a traditional system should be
eliminated at source in a structured system. This is why the quality of master data is
of strategic importance: contractors, tax rates, indices, service descriptions, payment
terms and document identifiers.

The Standard Audit File for Tax (JPK), inspired by the SAF-T standard, is another
example of the regulatory standardisation of accounting and tax data. Its significance
extends beyond a purely control-oriented function. JPK structures create a common
language for the exchange of information between taxpayers and tax authorities,
while also influencing the design of financial and accounting systems. If data are to
be periodically submitted in a specified format, an organisation must adapt its source
systems to the requirements of the logical structure (OECD, 2021; Ministry of
Finance, 2026¢; 2026d).

JPK is transforming the nature of tax audits. Instead of audits based primarily on
documents and sample checks, it is now possible to conduct audits based on
complete data sets, automated validation rules, anomaly analysis and cross-entity
data comparisons. However, such an audit model requires data that is consistent,
complete and semantically unambiguous. The higher the quality of the data structure
on the taxpayer’s side, the lower the risk of technical errors, interpretative
discrepancies and costly clarifications.

In the context of the thesis on the substitution of structures and procedures, JPK
illustrates the transfer of part of the control function to the data layer. The file
structure contains not only information fields but also the logic of relationships, the
mandatory status of elements and validation rules.

This means that formal control can be performed automatically before the data are
subjected to substantive analysis. Control procedures do not disappear; rather, their
character changes from manual verification of documents to automatic analysis of
structural and logical compliance (Dziedziczak, 1981; OECD, 2021; Ministry of
Finance, 2026c¢).

The JPK KR PD and JPK ST KR structures are of particular importance for the
further development of digital accounting, as they relate to the electronic
maintenance and transmission of accounting records and data on fixed assets. In
their case, standardisation no longer applies solely to a selected document or tax
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record, but to a deeper accounting layer: accounts, turnover, balances, entries,
hierarchical relationships and semantic tags (Ministry of Finance, 2026¢; 2026d;
OECD, 2021).

Chart-of-accounts tags, including fields relating to account classification, are
particularly significant from the perspective of data theory. In a traditional system,
the chart of accounts was largely a local tool tailored to the needs of the entity. In a
system based on electronic data exchange, the chart of accounts must be linked to
dictionaries and categories that are intelligible to external systems. This signifies a
transition from a local accounting language to a partially standardised language
(Ministry of Finance, 2026¢; 2026d; Stepniewski, 1986).

This process does not imply a complete standardisation of accounting practices or a
disregard for the entity’s reporting needs. Rather, it means that local accounting
classifications must be mapped onto common structures. From the perspective of
businesses, this is a difficult task, as it requires a review of the chart of accounts, the
organisation of analytical accounts, the identification of inactive accounts, the
assignment of tags, and ensuring consistency between accounting policy and the
reported structure. Consequently, the importance of data design as an element of
accounting policy is growing.

In light of the concept of substitution, it can be said that account tags serve as
semantic carriers of procedures. If an account is assigned to a specific category, the
system can automatically recognise its significance for reporting, tax analysis or
auditing. Without such a tag, an interpretation procedure performed by a human or
by an individually programmed algorithm would be necessary. Semantic
standardisation therefore reduces the cost of data interpretation.

Polish solutions form part of a broader trend towards the international
standardisation of financial data. The SAF-T standard exemplifies the
standardisation of audit files for tax-authority purposes. XBRL and XBRL GL
enable reporting and accounting data to be represented in a format suitable for
automated processing.

IFRS taxonomies organise the meaning of reporting items, while metadata standards
such as ISO 11179 emphasise the importance of concept and definition registries in
data management (OECD, 2021; XBRL International, 2023; International
Accounting Standards Board, 2024; International Organization for Standardization,
2015).

The common denominator of these solutions is the assumption that effective
information exchange requires not only a technical communication channel, but also
agreed semantics. Systems may be able to transfer files, but they will not be truly
interoperable if the same fields denote different economic categories. This is why
taxonomies, dictionaries, identifiers and validation rules play a central role. Digital
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accounting thus becomes an area where accounting theory, information technology,
tax law, data management and knowledge engineering converge.

International standards also show that the development of data structures is
evolutionary in nature. The first stage involves the digitisation of documents. The
second stage covers the standardisation of formats. The third stage concerns logical
and formal validation. The fourth stage involves semantic standardisation, i.e. the
harmonisation of meanings. The fifth stage creates the basis for automated analytics,
machine learning and decision support systems based on accounting data.

Table 3. Selected standards and data structures in digital accounting

Solution Scope of standardisation Strategic importance

KSeF / FA(3) A structured invoice in a logical | It shifts the focus of the process
format, enabling the | from manual invoice processing to
identification, validation and | the quality of the source data.
automatic processing of the
document.

JPK/SAF-T Electronic records and control | It forms the basis for electronic
data submitted to the tax | monitoring, compliance analytics
authorities. and standardised reporting.

JPK KR PD / | Accounting and fixed asset | It introduces semantic

JPK ST KR structures, including details of | standardisation of the underlying
accounts, entries and tags. accounting layer.

XBRL GL A model for representing | It enables interoperability between
accounting data at the level of the | transactional accounting, reporting
general ledger and source | and auditing.
records.

IFRS Taxonomy of financial statement | It clarifies the meaning of reporting

Taxonomy items in accordance with IFRS. data and promotes international

comparability.

ISO 11179 Standard for the management of | It highlights the importance of
metadata and concept registers. definitions, identifiers and

dictionaries in data management.

Source: Own compilation based on OECD (2021), Ministerstwo Finansow (2026a—d), XBRL
International (2023), International Accounting Standards Board (2024), International
Organization for Standardization (2015), Ustawa z dnia 29 wrzesnia 1994 r. o
rachunkowosci (1994), Rozporzqdzenie Ministra Finansow (2023).

5. The Strategic Functions of Data Structures in Modern Accounting

The most immediate function of sophisticated data structures is the automation of
recording tasks. Such automation, however, does not rely solely on the application of
an algorithm, but on combining the algorithm with data of sufficient quality. A
system can automatically post a document only if it can recognise the counterparty,
transaction type, tax rate, link to the order, cost category, responsibility centre and
correct account. Any omission or ambiguity in the data structure increases the need
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for human intervention (Strouhal, 2020; Romney and Steinbart, 2021; Ministry of
Finance, 2026a—d).

Lower information-processing costs result from a reduction in repetitive tasks,
shorter posting times, fewer corrections, easier data reconciliation and automated
reporting. However, these benefits do not materialise automatically upon the
purchase of an IT system. They require prior organisation of master data, accounting
policies, the chart of accounts, document workflows and the relationships between
ERP system modules. In practice, automation projects often fail not because the
algorithms themselves are inadequate, but because the source data is inconsistent.

Accounting automation should therefore be preceded by an assessment of the
maturity of data structures. Such an assessment involves evaluating the
completeness of dictionaries, the uniqueness of identifiers, the consistency of
analytics, the stability of the chart of accounts, the quality of mappings between
systems, and the availability of metadata. Only on this basis can it be determined
which procedures can be automated, which require redesign, and which should
remain under expert control.

The second strategic function of data structures is to ensure interoperability. A
modern organisation typically uses multiple systems: sales, warehouse, production,
HR and payroll, banking, controlling, tax and reporting systems. Accounting is the
intersection of these systems, as most business processes are ultimately reflected in
financial data. Interoperability therefore determines whether the flow of information
is seamless or requires repeated manual reconciliation (Romney and Steinbart, 2021;
International Organization for Standardization, 2015; XBRL International, 2023).

Interoperability has technical, syntactic and semantic dimensions. The technical
dimension concerns the ability to transfer data between systems. The syntactic
dimension refers to format compatibility. The semantic dimension refers to the
compatibility of meanings.

The most significant problems in digital accounting usually arise at the semantic
level: the data are technically transferred, but its meaning in the source and target
systems is not identical. Examples include different definitions of cost categories,
differing rules for grouping counterparties, or varying levels of analytical detail.

The development of data structures mitigates these problems by introducing
common identifiers, dictionaries and mapping rules. The more precisely information
objects are defined, the easier it is to combine data from different sources. For this
reason, data structures are important not only for financial accounting, but also for
management accounting, budgeting, profitability analysis, liquidity management,
ESG reporting and internal audit.
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The quality of accounting data is a prerequisite for the reliability of financial
information. In the traditional model, quality control often took place after the
recording process had been completed, in the form of reconciliations, balance
verifications, document checks and adjustments. In a data-structure-based model,
part of the control can be moved to an earlier stage, as the system can validate
completeness, format, logical dependencies and compliance with rules at the very
moment of data entry or import (Dobija, 2011; Romney and Steinbart, 2021;
Ministry of Finance, 2026c¢).

Automated validation does not replace professional accounting or auditing
judgement; rather, it changes the focus of that judgement. Experts need to devote
less time to detecting formal errors and can instead focus on substantive assessment,
risk analysis, the interpretation of unusual events and the evaluation of accounting
policies. In this way, data structures strengthen the control function of accounting
while increasing the efficiency of specialists’ work.

Data-driven auditing requires access to complete, consistent and well-documented
datasets. If the data are structured and tagged with metadata, the auditor can apply
analytical procedures on a larger scale, identify anomalies, compare data across
periods and examine the entire population of transactions.

If the data are inconsistent, the audit must revert to traditional sampling methods and
manual clarifications. The quality of the data structure therefore directly affects the
quality and costs of the audit.

The use of artificial intelligence in accounting is often presented as a technological
breakthrough. However, it should be emphasised that the effectiveness of Al
solutions depends on the quality of the data. Machine learning algorithms, document
classification systems, predictive models, anomaly detection tools and generative
reporting support systems are unable to produce reliable results if the input data is
inconsistent, incomplete or ambiguous (Strouhal, 2020; van der Aalst, 2016;
Cwiakata and Popko, 2026).

In this sense, data structures are a prerequisite for intelligent automation. An
algorithm can recognise patterns and suggest postings, but it must operate on stable
categories, correct labels, linked documents and unambiguous definitions. Without
these foundations, artificial intelligence merely automates information disorder.
From a strategic perspective, the priority should therefore not be the rapid
deployment of Al tools, but the preparation of a data architecture that enables their
secure and effective use.

Process mining, which involves analysing actual process flows based on event logs,
is of similar importance. This method enables the identification of deviations,
bottlenecks, repetitive tasks and breaches of process rules. However, its application
in accounting requires process data linked to documents, accounts, users, the time at
which operations are performed and the status of activities.
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Advanced data structures therefore enable not only the automation of accounting
entries, but also the analysis of the accounting process itself (van der Aalst, 2016;
Romney and Steinbart, 2021).

Accounting performs reporting, control and management functions. In the context of
digitalisation, the management function assumes particular significance, as financial
data can be used more quickly, more frequently and in greater detail than in the
traditional reporting model. For this to be possible, however, accounting data must
be linked to dimensions relevant to management: products, customers, sales
channels, projects, regions, processes and responsibility centres (Nita, 2014; Nowak,
2013).

Data structures determine whether accounting can support strategic decision-making
or remains merely a system for recording historical data. If data are designed solely
to meet minimum reporting requirements, their managerial usefulness is limited. If,
however, the data structure takes analytical needs into account, accounting can
provide information on profitability, efficiency, risk, liquidity, process costs and
customer value.

In this context, data structures act as a bridge between financial accounting and
management accounting. They enable a multidimensional analysis of the same
economic events without the need to maintain parallel, inconsistent records.

This is particularly important in complex organisations operating under conditions of
cost pressure, automation, multi-channel sales and non-financial reporting
requirements.

Table 4. Examples of indicators for assessing the maturity of accounting data
structures

Scope of the Example of an indicator Possible interpretation

assessment

Completenes | The percentage of documents | Low completeness leads to an increase

s of data containing all the required | in the number of corrections and
fields. manual interventions.

Semantic The percentage of accounts and | High consistency facilitates reporting

unambiguity | categories associated with an | and automatic data mapping.
approved glossary or tag.

Consistency | The number of discrepancies | These discrepancies point to poor

between between the source system and | mapping or the absence of a common

systems the financial accounting system. | data architecture.

Automation | The percentage of documents | A high level of automation is only
posted without manual account | possible with the right data structure.
assignment.
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Quality The number of errors detected | Shifting quality control to the data entry
control during the wvalidation stage | stage improves the efficiency of the
compared to the number of | process.
errors detected after posting.
Management | The number of management | A higher value indicates stronger
utility reports  generated  without | integration between accounting and
additional supporting sheets. management needs.

Source: Own compilation based on Romney and Steinbart (2021), Nita (2014), Nowak
(2013), Strouhal (2020), van der Aalst (2016).

6. A Model for the Substitution of Data Structures and Processing
Procedures

The proposed model for the substitution of data structures and processing procedures
is based on three assumptions. Firstly, every economic event can be described with
varying degrees of structuring. Secondly, the degree of structuring influences the
scope of the procedures required to transform data into information. Thirdly,
increased structuring brings benefits only if the structure is consistent with
information needs, semantically unambiguous and feasible to maintain in
organisational practice (Dziedziczak, 1981; Stepniewski, 1986; Wirth, 1976).

The model may be presented as a chain of dependencies: data structure influences
data quality; data quality influences automation and interoperability; automation and
interoperability influence the efficiency of the accounting process; and process
efficiency enhances the usefulness of financial and managerial information. At the
same time, moderating factors are present at every stage, including staff competence,
software quality, accounting policy, organisational culture and regulatory
requirements.

Feedback is an important element of the model. The implementation of data
structures reveals shortcomings in procedures, dictionaries and accounting policies,
leading to their redesign. In turn, new procedures generate a need for further data
standardisation. The development of digital accounting is therefore not a one-off
project, but a process of organisational learning.

Table 5. A conceptual model of the impact of data structures on an accounting
information system

Phase Mechanism of action Expected result
1. Data Defining fields, dictionaries, identifiers, | Reducing the ambiguity of
structuring relationships and validation rules. the source data.
2. Improved data | Improving completeness, consistency, | A lower risk of errors and
quality integrity and comparability. easier reconciliation of
information.
3. Automation & | Automatic posting, reporting, data | Reduction of manual and
interoperability exchange and data verification. transformational

procedures.
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4. Information Faster reporting, improved analytics and | Strengthening the

value the ability to use Al management and control
functions of accounting.

5. Feedback New information needs lead to further | Continuous improvement
development of the structures. of the data architecture.

Source: Own compilation based on Dziedziczak (1981), Stepniewski (1986), Romney and
Steinbart (2021), OECD (2021), XBRL International (2023).

The structural maturity of accounting data can be viewed in stages. At the first level,
data are recorded in an informal or semi-formal manner, and much of the meaning
remains outside the system, within the knowledge of staff. At the second level, data
are collected in an IT system, but local structures are not fully integrated. At level
three, standard data exchange formats and basic validation rules emerge. At level
four, the organisation uses consistent vocabularies, mappings and semantic tags. At
level five, data are used for automation, predictive analytics and decision support
(Dziedziczak, 1981; International Organization for Standardization, 2015; XBRL
International, 2023; Strouhal, 2020).

Progression between levels requires both technological investment and
organisational change. It is necessary to identify data owners, define rules for
maintaining dictionaries, establish procedures for changes to the chart of accounts,
develop analytical skills and ensure cooperation between accounting, IT, controlling
and management. In practice, the greatest difficulties arise not in the technical
domain, but in agreeing on meanings and responsibilities.

The maturity level is significant for the implementation of KSeF, JPK KR PD and
Al solutions. An organisation with low maturity may fulfil its formal reporting
obligation, but will incur high costs associated with manual adjustments and
reconciliations.

An organisation with high maturity may treat the regulatory obligation as an impetus
to increase automation and the managerial value of data. The strategic difference
therefore lies not in the mere implementation of the system, but in the quality of the
data architecture.

The development of data structures involves significant risks. The first is the risk of
formalism, which involves treating structures solely as a reporting requirement. In
such cases, the organisation creates minimal mappings that allow a file to be sent,
but do not improve the quality of the data or processes. The second risk is the
excessive complexity of structures, leading to increased data maintenance costs. The
third risk is a mismatch between regulatory requirements and management needs.

Another barrier concerns expertise. Designing data structures requires knowledge of
accounting, tax law, IT, data analytics and process management. The traditional
division of roles, in which accounting is solely responsible for account allocation
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and the IT department for the system, is becoming insufficient. Hybrid competences
are required to translate information needs into data models and system rules (Kesy
and Antoniewicz, 2023; Adamenko et al., 2021; Cwiagkata and Popko, 2026).

The risk of reduced flexibility is also significant. Standardisation is necessary for
interoperability, but organisations also need the ability to adapt data to their own
business models. Strategic data-structure design should therefore combine a
common layer, required by regulations and standards, with a local layer
corresponding to the entity’s management needs.

Table 6. Barriers to the development of data structures and ways of overcoming
them

Barrier Accounting implications Mitigation approach
Treating structures | No real improvement in data Linking regulatory

as a formal quality or automation. implementations to the process
requirement map and data strategy.
Inconsistent Import errors, duplicates, Centralised master-data

glossaries and
index records

reporting difficulties.

management and periodic data-
quality audits.

Lack of data Decentralisation of decision- Designation of data owners and
ownership making and local modifications rules for approving changes.
to structures.
Insufficient hybrid | Poor communication between the | Interdisciplinary training and
skills accounting, IT and controlling project teams combining various
departments. competencies.
Excessive Rising maintenance costs and the | Cost-benefit analysis and data
granularity of risk of overburdening users. design according to the usability
structures principle.

Separation of
regulatory and
management data

Production of parallel and
inconsistent reports.

Building a common data model
that supports external obligations
and internal management needs.

Source: Own compilation based on Romney’and Steinbart (2021), Strouhal (2020), van der
Aalst (2016), Kesy and Antoniewicz (2023), Cwigkata and Popko (2026).

7. Discussion: Implications for Theory, Practice and Management

The analysis presented in this article indicates that data structures should be
incorporated into mainstream accounting discourse. They are not simply a technical
or ancillary matter. The way data is structured influences which information can be
obtained, how quickly, with what level of reliability and at what cost. In this sense,
data structures become an element of accounting theory, as they concern the way
economic reality is represented (Dziedziczak, 1981; Stepniewski, 1986; Dobija,
2011).

In practice, this means that the approach to IT projects must change. The
implementation of a financial and accounting system, KSeF, JPK KR PD or Al
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tools should not begin with software configuration, but with questions concerning
the data model. Which economic entities are to be represented? Which relationships
between them are significant? Which tags and dictionaries are essential? Which data
must be available for reporting, auditing and management? The answers to these
questions determine the sustainability and effectiveness of the implementation.

For business management, the development of data structures creates the possibility
to integrate accounting more closely with decision-making processes. Financial data
can be used not only for preparing reports, but also for ongoing profitability
analysis, risk assessment, cash flow forecasting, cost optimisation and process
control. However, this requires designing structures that, from the outset, encompass
dimensions relevant to the company’s strategy.

This discussion also has an educational dimension. Accounting curricula should
place greater emphasis on data modelling, system architecture, data quality,
automation and analytics. Future accountants, auditors and controllers will
increasingly work not only with documents and accounts, but also with data models,
XML schemas, validation rules, dictionary mappings and classification algorithms.
These skills do not replace accounting knowledge; rather, they become an essential
extension of it.

8. Directions for Further Research and Operationalisation of the Problem

The concept presented here may be further developed through empirical research.
The first research avenue involves measuring the impact of data structure maturity
on the efficiency of accounting processes. Such research could analyse document
posting times, the number of adjustments, reconciliation costs, the level of account
assignment automation, month-end closing times, and the number of errors detected
at the validation stage (Romney and Steinbart, 2021; Strouhal, 2020; Dziedziczak,
1981).

The second research area concerns the impact of KSeF and JPK KR PD on the
reorganisation of accounting processes. It would be particularly interesting to
investigate whether companies treat these solutions as a formal obligation or as an
impetus to restructure their data architecture. Changes in charts of accounts,
accounting policies, data dictionaries, control procedures, and cooperation between
finance and IT departments could be analysed (Ministry of Finance, 2026a—d;
OECD, 2021).

The third research area concerns the relationship between data structures and the use
of artificial intelligence. Research could examine which data characteristics are most
important for the effectiveness of automated bookkeeping, anomaly detection,
document classification and management reporting. In this regard, it is possible to
combine methods from accounting, data science and information systems research
(Strouhal, 2020; van der Aalst, 2016; Romney and Steinbart, 2021).
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The fourth research area concerns organisational and competence-related aspects.
Further research should investigate what competencies are required to manage
accounting data structures, what organisational roles arise as a result of
digitalisation, and how the responsibilities of accountants, controllers, auditors and
IT specialists are changing.

Such research could be of great significance for academic education and professional
development programmes (K¢sy and Antoniewicz, 2023; Adamenko et al., 2021;
Cwiakata and Popko, 2026).

Operationalising the problem requires the development of a set of metrics. With
regard to data structures, one can measure completeness, consistency, the level of
standardisation, the number of dictionaries, the stability of identifiers, the scope of
mappings and the number of validation rules.

With regard to procedures, one can measure the number of manual tasks, processing
time, the number of corrections, the level of automation, operating costs and the
number of exceptions. At the outcome level, one can analyse the timeliness of
reporting, the quality of controls, managerial usefulness, and the system’s ability to
support Al

9. Conclusions

The analysis conducted in this article allows several conclusions to be drawn. First,
the development of data structures constitutes one of the most important directions
in the transformation of accounting information systems. This is not a secondary or
purely technical change, but a transformation concerning the way economic events
are represented and financial information is organised.

Secondly, contemporary regulatory and technological solutions, such as KSeF,
JPK/SAF-T, JPK_ KR PD, account tags, XBRL GL and reporting taxonomies,
confirm the validity of the thesis regarding the substitutive relationship between data
structures and processing procedures. The more unambiguous and complete the data
structure is, the greater the proportion of processing that can be carried out
automatically or according to simpler rules (Dziedziczak, 1981; Ministry of Finance,
2026a—d; OECD, 2021; XBRL International, 2023).

Thirdly, data structures are of strategic importance because they influence
automation, interoperability, the quality of controls, auditing, management reporting
and the potential use of artificial intelligence. Organisations that treat data structures
as part of their information strategy can gain an advantage in terms of process
efficiency and decision-making quality (Romney and Steinbart, 2021; Strouhal,
2020; van der Aalst, 2016).



Ignacy Dziedziczak, Marcin Kesy, Jan Stepniewski

99

Fourthly, the digitalisation of accounting requires hybrid skills. Accountants and
finance professionals must understand not only accounting regulations and
principles, but also data logic, mapping, metadata and wvalidation rules. IT
professionals, on the other hand, must understand the economic significance of the
data they implement in systems.

Fifthly, the development of data structures should be the subject of further empirical
research. It is particularly important to examine the relationship between the
maturity of data structures and the costs of the accounting process, the level of
automation, the number of errors, reporting times and the managerial usefulness of
information. Such research could strengthen the theoretical foundations of digital
accounting and provide practical recommendations for businesses.

Ultimately, accounting in the future will rely less on the manual processing of
documents and increasingly on the design, maintenance and interpretation of data
structures. For this reason, the strategic importance of data structures should be
recognised as one of the central issues in contemporary accounting theory and
practice.
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