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Abstract

This paper presents a scalable approach to the identification, extraction, and modeling of administrative pro-
cedures within the Italian public administrative sector. Despite ongoing reform efforts, Italy lacks an official,
comprehensive catalogue of such procedures—an absence that hinders administrative simplification and digital
transformation. To address this gap, we propose (i) CRAWL4PA, a nationwide web crawling targeting the public
administration websites, where procedural documentation is legally mandated to be published, and (ii) the
development of ADMPMODELER, a pipeline that uses Large Language Models and prompt engineering techniques
to convert legal texts into structured, human-readable process models. This work lays the foundation for a
national repository of administrative procedures—that supports transparency and accountability, but also enable
advanced policy experimentation, simplification initiatives, and automated compliance verification.
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1. Introduction

Public administrations operate through well-defined, regulated procedures. However, due to the wide
variety of administrative bodies present in a highly bureaucratized country like Italy, the exact number
of such procedures is unknown. Moreover, most administrative procedures concerning individuals or
private companies are managed at the regional, provincial, metropolitan, or local level, rather than
by national offices. The decentralization of procedure management implies that procedures can be
handled differently, for example, from one region to another. Consequently, for each procedure, some
administrative bodies may manage it more efficiently than others, leading to inefficiencies and loss of
know-how. Therefore, in addition to not knowing the exact number of Italian administrative procedures,
it is also unknown, for each of them, what variations are applied by each administrative entity.

In this context, while current reform efforts under the PNRR (Italy’s Recovery and Resilience Plan)
claim a target of simplifying at least 600 procedures, interviews with domain experts reveal a surprising
truth: there is no official or comprehensive catalogue of these procedures and their implementation
variants. This ambiguity poses a fundamental challenge that is a necessary prerequisite for achieving
the simplification goal of at least 600 procedures, namely, an exhaustive mapping of the procedures
themselves and of how they are implemented in practice. Without a concrete baseline, it is impossible
to measure progress or even define the scope of reform. It is essential to develop a method capable
of automatically identinfy, extracting, and structuring administrative procedures from heterogeneous
sources. To address this challenge, we are developing a two-step Al-based system that combines large-
scale web crawling with automated process modeling, laying the foundation for building an exhaustive,
structured catalogue of Italian administrative processes. The authors believe that, to properly design
and develop Al-based systems, it is essential to integrate both the well-established principles of design
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science research [1], and ad-hoc design approaches that reflect the rapid advancements in generative Al
[2]. These more recent perspectives highlight the importance of modular, evolvable system architectures
(3], and emphasize the need for extensive human evaluation to effectively inject domain expertise
into the assessment of Al-generated outputs [4]. In the continuation of this ongoing research, we are
committed to embracing these principles as guiding criteria for the future development of our systems.
This paper is organized as follows. In Section 2, we present our approach and tools, developed within
a national-level initiative aimed at simplifying the execution of administrative procedures. Section 3
discusses the broader applicability of the tools, and outlines challenges and future work.

2. A scalable approach: AbDMPMoODELER & CRAWL4PA

Administrative procedures are the ordered set of actions normally carried out, according to the channel
legally established, to issue an administrative act. In the PNRR context, the “1000 Esperti” project
aims to simplify so-called “complex (administrative) procedures”?, namely procedures that require
the involvement of multiple actors and concern the following areas of intervention: environmental
assessments and authorisations, land reclamation, renewable energy, waste management, construction
and urban planning, public procurement, and digital infrastructure.

In our work, we collaborated with domain experts involved in the “1000 Esperti” project and proposed
a two-step pipeline to address the challenges of automatically identifying public administrative proce-
dures and assisting experts in finding them. The input of the pipeline consists of a list of seed URLs
corresponding to the official websites of Italian public administrations. First, CRAWL4PA (see Subsec.
2.1), a dedicated crawler, systematically collects procedural documents from these websites, applying
targeted crawling and content extraction techniques. The output of CRAWL4PA — a structured collection
of procedural documents and metadata — serves as the input for the second component, ADMPMODELER,
an LLM-based system that extracts a model of the the underlying administrative procedures (see Subsec.
2.2). The pipeline outputs a visual process diagram and a structured CSV describing the procedure’s
metadata, both easily convertible into standard process modelling formats such as BPMN.

Figure 1 provides a graphical visualization of the overall pipeline, while in the following, we provide
a detailed description of the two tools.

2.1. Crawl4PA

The extraction of structured information from public websites has been widely studied, using techniques
ranging from traditional crawling and scraping to deep learning and language models. Web crawling
enables large-scale content acquisition by systematically navigating websites [5], while scraping trans-
forms HTML content into structured data, especially when no machine-readable formats are available
[6]. These techniques have also been applied in the public sector, where structured data is essential for
transparency and efficiency. Examples include the Italian initiatives OpenCivitas® and IndicePA*, which
aim to centralize public administration data. However, these efforts largely depend on manual input
and rigid taxonomies, resulting in costs that are not always sustainable. In this context, LLMs offer new
opportunities: recent work explores combining large-scale web crawling with LLM-based modeling
[7, 8]. However, to our knowledge, none of the existing approaches pursue objectives similar to ours.
This work addresses that gap by integrating two key components into a unified system. The first
component is CRAWL4PA, a custom web crawling and scraping system designed to automatically
identify and extract web pages containing administrative procedures from Italian public administration

!This Italian project, cf. https://www.espertipnrr.it/

*Cf. https://www.gazzettaufficiale.it/eli/id/2021/11/29/21A07051/sg
*https://www.opencivitas.it/
*https://www.indicepa.gov.it/ipa-portale/
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Figure 1: Overview of the integrated pipeline.

websites. CRAWL4PA was developed to address the challenges posed by the high variability in website
structures, formats, and content quality.

The architecture of CRAWL4PA includes several modules: a scheduler to manage the list of target
URLSs, a browser automation tool to navigate dynamic content, and a parser to extract text from web
pages. In contrast to generic crawlers, CRAWL4PA is optimized for public sector websites, which often
rely on outdated platforms, inconsistent HTML structures, and documents published as scanned PDFs.
In particular, the crawler begins its operation from known entry points—typically the “Amministrazione
Trasparente” sections mandated by Italian law. Then it explores relevant subpages, identifying those
likely to contain procedural information. For each page, it uses heuristic filters and language models to
assess whether the content matches the structure and vocabulary of an administrative procedure. When
such pages are found, CRAWL4PA extracts the text, applies preprocessing (including Optical Character
Recognition for scanned documents), and stores the content in a structured format. These outputs are
then passed to ADMPMODELER for semantic interpretation and modeling.

This component of our approach emerged from expert interviews conducted during the system
validation phase. These discussions highlighted the need for a national-scale data collection effort
specifically targeting the >Amministrazione Trasparente” sections of Italian government websites.
According to Law 33/2013°, all public entities are required to publish their active procedures online.
These pages are often similarly structured, providing a consistent target for large-scale crawling.
Although the quality and consistency of the publications vary (PDFs, HTML tables, etc.), they represent
the most concrete and widespread manifestation of procedural knowledge across thousands of Italian
municipalities.

CRAwL4PA is still in an early stage of development, hence it has not yet undergone rigorous
validation. However, preliminary results on a diverse sample of municipal websites showed that it
was able to detect and extract procedural content in the majority of cases, even on websites with poor
accessibility or non-standard layouts. In addition, CRAwL4PA adheres to ethical and legal requirements:
it respects robots.txt directives, limits request rates, and focuses exclusively on publicly available and
legally mandated content. Together with ADMPMODELER, this system enables the large-scale, automated
discovery and semantic interpretation of administrative procedures across Italy’s public administration
ecosystem.

*https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legislativo:2013-03-14;33!vig
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2.2. AdmPModeler

The first version of ADMPMoDELERtool has already been presented in a previous publication. For a
detailed discussion of the tool, we refer the reader to [9] This tool moves beyond traditional event
log-based approaches [10] to modeling structured processes since, in this work, the processes of interest
are described in natural language rather then in datalog. Previous studies have proposed the use
of intermediate representations (e.g., mermaid.js, Petri nets or directed graphs) to reduce structural
complexity and focus on activity sequencing [11, 12], or phase-based and conversational strategies to
extract process metadata [13, 14]. ADMPMODELER leverages advanced prompt engineering techniques
to tackle the complex task of extracting process models from unstructured legal texts. It uses prompt
chaining, which breaks down tasks into sequential subtasks to improve output quality [15], and chain-
of-thought reasoning to guide the model through intermediate reasoning steps [16, 17]. The tool also
applies role prompting, instructing the model to act as a domain expert to enhance relevance and
precision [18], and the LLM-as-a-judge approach [19, 20], enabling self-evaluation and correction of
the generated results [21, 22].

ADMPMODELER is a pipeline developed to convert legal texts that describe administrative procedures
into formal, human-readable process models using LLMs. Firstly, we created a technique to extract
generic process models. Secondly, we adapted this technique to the public administration domain. The
technique leverages various prompt engineering methods, including prompt chaining, chain of thought,
role prompting, and LLMs-as-a-judge. ADMPMODELER takes as input one or more documents describing
the administrative procedure to be modeled and returns a representation of the procedure in both
diagram format and a tabular CSV description. The diagram provides a clear and immediate visualization
of the activity flow within the procedure, while the CSV offers a detailed metadata representation
for each activity. Moreover, the tool’s output can be easily converted into standard process modeling
formats, such as BPMN. To achieve this, ADMPMoDELER follows a four-step process that transforms
legal text into a formal process model. First, it generates a semi-structured description of the procedure
in a simple, human-readable format. Second, the self-evaluation phase allows the LLM to review and
correct its output. Third, the process is converted into a structured representation, typically a table,
ready for computational use. Finally, additional metadata is extracted for each activity, providing
essential context derived directly from the legal text. Fig. 2 shows graphically the sequence of the four
prompts.

The evaluation of ADMPMODELER was conducted on three administrative procedures. For each, ADMP-
MODELER extracted structured data from legal texts using the OpenAI GPT-40 model® (version gpt-40-
2024-08-06). A domain expert then manually created reference tables and compared them with the
tool’s output, classifying each metadata field as correct or incorrect. The evaluation showed that ADmP-
MobELER achieved an average accuracy of 78.2% in extracting metadata from administrative procedures.
Results vary by metadata type, with best performance in summarization tasks and lower accuracy for
logic- or fact-based fields, such as document requirements. Despite some need for manual correction,
experts confirmed the tool significantly reduces workload and provides a reliable starting point.

3. Challenges and discussion points

Our two-step pipeline brings to light several key challenges that deserve attention from the research
community:

+ Scalability with respect for local specificity: Italy counts 7,986 municipalities, many of
which publish administrative procedures that partially overlap yet retain local differences. Is it
possible to cluster these procedures to measure their true diversity while preserving meaningful
distinctions?

SGPT-40 model’s web page: https://platform.openai.com/docs/models/gpt-4o0
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Figure 2: ADMPMoDELER detailed pipeline.
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« Heterogeneous and inconsistent data sources: The information retrieved from the Trans-
parent Administration sections of institutional websites includes both structured formats (e.g.,
tables) and unstructured documents (e.g., PDFs of varying quality). How can we design robust
extraction and analysis techniques that accommodate this heterogeneity? Can Large Language
Models (LLMs) reliably process and extract valuable information across such diverse formats?

« Human-in-the-loop validation: Despite the promising results of LLM-based extraction, expert
review remains essential to ensure accuracy and legal soundness. How can we optimize this
interaction to achieve an effective balance between scalability and reliability?

The ultimate goal of this work is to build a national repository of administrative procedures —
semantically tagged, searchable, and continuously updatable. Such a repository would not only support
transparency and accountability but also facilitate advanced activities in administrative simplification,

policy experimentation, and automated compliance verification.

Preliminary validation of ADMPMODELER has already demonstrated that, when properly guided,
LLMs can generate accurate structured representations from complex legal texts, achieving an average
accuracy of over 78%. However, this evaluation has been conducted in isolation, focusing exclusively
on the second stage of the pipeline.

The next phase of this research will involve a comprehensive, end-to-end validation of the entire
two-step pipeline, covering all stages from web crawling to process modeling. This broader evaluation
will allow us to assess the overall effectiveness, robustness, and scalability of the proposed approach
under real-world, large-scale conditions.

Declaration on Generative Al

During the preparation of this work, the authors used GPT-4.5 for grammatical correction only.
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