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Abstract

The DIPAS_analytics project was initiated to expand the existing Digital Participation System
DIPAS with a powerful evaluation and moderation component. The aim was to be able to
evaluate the growing volume of participation contributions more quickly, more systematically
and in a more resource-efficient manner in future, thereby further promoting digital
participation in general. To achieve this, a digital toolbox based on modern natural language
processing (NLP) methods was developed. During the project, the use of various NLP
methods in combination with large language models (LLMs) was designed, tested and
evaluated to reliably identify key statements, thematic focal points and recurring patterns in
the participation data. The result is an open-source toolbox that can be integrated into the
existing DIPAS system as an add-on. The benefits for the administration lie in an increase in
efficiency in evaluation, a uniform and transparent presentation of results, and the possibility
of flexibly transferring the developed tools to other areas of public administration.

Figure 1: Part of the project team from left to right: Michael Fischer, Bianca Liiders, Annika Weseloh, Antonie Casper, Anke
Timmermann, Christa Becker, Christian Lamine, Julien Hofer, Mateusz Lendzinski









2. Project Planning and Methodology

2.1 Approach

The planning and implementation of DIPAS_analytics followed a clearly structured, agile
process model. From the beginning, emphasis was placed on designing the development in
iterative cycles and testing it regularly to take user requirements into account as best as
possible and to be able to respond flexibly to new findings. The project structure was
designed to identify both technical and organisational challenges at an early stage and
address them in a targeted manner.

2.2 Milestones

Several key milestones were defined during the project to ensure transparency regarding
progress and the achievement of objectives. An initial analysis and definition phase, during
which the foundations were laid, and the project implementation order (PEV) was drawn up,
was followed by the development of the first prototypes. These were tested and further
developed in close consultation with the partner institutions and future users. Then, the final
modules went into piloting and were subsequently released as open-source software in
2026. The individual phases were each characterised by clearly documented work packages
and regular coordination with the steering committee and the teams involved.

Arbeitspaket
Monat 1 2 3 4 5 6 7 8 911112 1 2 3 4 5 6 7 8 9 10 11 12 1
AP 1 - Koordination

2 3 4 5 6 7 8 9

Projektstart Testdatensatz Preprocessing Pipeline
AR 2 Preprocessing Statement- Clustering- Headline-
Service Service Service
) ¢ ) ¢ ¢ I

Frontend-Entwurf Frontend-Umsetzung

Projektabschluss

AP 3 — NLP Toolbox Fach- und Architekturkonzept

AP 4 - Frontend
Development

Betriebskonzept Planung Inbetriebnahme DIPAS
FAPS = Bl i @i I S —— 21 Community
. 8 q Release
Ethik Audit Bericht
APO=Clgm e Y ) NLP
und Transparenz Anwender- Community
Manual Release

AP 7 - Schulung und
Qualifizierung

AP 8 - Reporting und

Kommunikation

Endbericht
Fachkonferenz
Fachpublikation

Figure 2: Project progression including work packages (AP) and milestones (figure only available in German)

2.3 Resources

Resource planning involved close cooperation between the central partner institutions: the
Stadtwerkstatt of the Ministry for Urban Development and Housing (BSW) took on technical
management and requirements management, while the Agency for Geoinformation and
Surveying (LGV) was responsible for the technical development and implementation of the
NLP algorithms and their integration into the DIPAS infrastructure. The CitySciencelLab (CSL)
at HCU developed the UX/UI design and participated in the proof of concept for the overall
city analysis. The Central Office Z4 of BUKEA supported project coordination and reporting.
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Modular and interoperable NLP-Services in DIPAS_analytics

NER Service

Key Message
Extraction

Key Message Offset

Statement Labeling

Category
Assignment

Cluster Number
Estimator

Clustering

Title Generation

Figure 3: Overview of the eight NLP-Services

LMy name is Max Mustermann and | am very happy about the possibility to participate.”

“Ta imprave the guality of stay in the city park and strengthen its perception as the “green lung” of northern
Hamburg, | propose: prohibit transit traffic, at least for combustion engines, and converting it into a bicycle
street (= 30 kmvh speed limit).”

Key Message: .sidewalks too narrow®
Source sentence: .The sidewalks on the main street are too narrow and damaged by tree roots,”

*To adapt to the consequences of climate change, more surfaces need to be unsealed and fewer new
surfaces sealed. There must also be guidelines for private properties.”

“Establish a bicycle street”
+ Description of the individual possible categories

“Heritage ion is blocking
“Space for new homes is limited™
“Space in the city must be used more efficiently”

“Heritage ion is blocking tran
“Space for new homes is limited”
“Space in the city must be used more efficiently”

“Space for new homes is [imited”
“Space in the city must be used more efficiently”

Llama 3.1

Llama 3.1

RoBERTa

Llama 3.1

K-Means +
Silhouette Score

Llama 3.1

1

Text: Max Mustermann
Start: 15, End:28, Tag: PERSON

Improve quality of stay
Prohibit transit traffic
Convert to bycicyle street

.The sidewalks on the main street are too narrow and
damaged by tree rools.”

Category: ,Mobilty and Transport™

Reasan for the category: “The establishment of a bicycle
street is directly related to the improvement of mability
infrastructure.”

Score: 90

Recommended number of cluster: 2

Cluster 1: "Heritage protection is blocking ecological
transformation™

Cluster 2: “Space for new homes is limited", “Space in the
city must be used more efficiently”

Generated title: ,limited space for housing”

plan «The title emphasises the limited space for new
housing and the need to make better use of space in the
city."

o
o,
-
=
o
Q
7}
1}
=
-
<
@
®

Bunzjauiansbesylag




Technical Workflow

For every participation process

Statement
Labeling

RoBERTa

Key Message
Extraction +
Offset

Named Entity
Recognition

=

S—
Contributions

flair Llama 3.1

Assignment of
one category to
every Key
Message

Identification of
Aspects

Llama 3.1 K-Means

Aspects

. S5

_Statement.Labels for the resp. related sentences

i

Problem

Ideas Status Questions Others
descriptions
~Key Message types——— ...

Quality
Title 1

. o
Title Generation [ ()
' ® Title 3 Title 2

=Y

Llama 3.1 . ®®

L

Figure 4: System architecture of the NLP-Toolbox
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3.3 UX/UI-Design

The CityScienceLab (CSL) at HafenCity University developed the UX/UI design for the two
central user interfaces: the Live-Dashboard and Insights. Their creation was based on the
double diamond methodology and was iteratively improved in several usability tests and
stakeholder workshops.

The results are a design manual, a design brief report and a Figma file with all Ul components
and user flows. The design features dynamic navigation, clear map visualisations and flexible
export functions. Extensive filter and search functions support the analysis. According to the
CSL, the requirements for digital accessibility in accordance with the relevant regulations were
considered as far as possible during the development of the UX/UI design. The design was
approved by the steering committee and served as the basis for frontend development by LGV
from the beginning of 2025.
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Figure 5: Stakeholder-Workshop - © Mahta Nikoufar

3.4 Development of two Frontends

The technical implementation of the concept was carried out in addition to the production of
the backend components (see 3.2) through the development of two frontends: The
DIPAS_analytics Live-Dashboard enables daily monitoring of ongoing participation processes.
It shows the development of contributions over time, the distribution by category and
contribution type, and automatically identifies content that requires moderation, such as
personal data. Contributions with a high response rate or controversial content are highlighted
so that the project manager can respond in a targeted manner.






