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Extended abstract

To estimate innovation and critical firm performance indicators, traditional methodologies have
relied mainly on established secondary data sources, including patents, academic publications,
R&D projects and administrative records (Abbasiharofteh et al., 2022; Cillo et al., 2019;
Nasirov, 2020; Simensen & Abbasiharofteh, 2022). However, the landscape of innovation
geography research has experienced a transformative shift, driven by advancements in
computational power and language modelling, in tandem with the abundance of textual data
available from diverse sources such as job postings, patent documents, web texts, and
trademark data. This digital revolution has unlocked novel possibilities for exploring regional
economic development, labour market dynamics, and the geographies of knowledge
production and relationships (Aweisi et al., 2021; Cetera et al., 2022; Gok et al., 2015;
Skhvediani et al., 2022).



The integration of textual data analytics has pioneered an approach to the study of the
geography of innovation, including the exploration of digital footprints of corporate linkages,
social media data and digitised historical newspaper archives (Abbasiharofteh et al., 2023;
Ashouri et al., 2022; Daas & van der Doef, 2020; Gok et al., 2015; Kinne & Axenbeck, 2020).
Currently, the use of unstructured textual data is gaining momentum, providing researchers
with innovative avenues to comprehend and interpret the intricate connections within
innovation geography. Nonetheless, while these methodologies exhibit promise in
understanding innovative activity, our approach stands out by seamlessly bridging contextual,
temporal, and spatial aspects of innovation. Venturing into this uncharted territory, our research
makes a significant and pioneering contribution to the existing literature on two fronts, offering

a holistic approach that anticipates and understands innovative activities within companies.

Primarily, our methodology extends the examination of unstructured website text beyond the
static representations typically utilized by existing methods, employing advanced techniques
such as web scraping, social network analysis, and natural language processing
(Abbasiharofteh et al., 2023; Ashouri et al., 2022; Kinne & Axenbeck, 2020; Skhvediani et al.,
2022). Instead of relying solely on company websites, we introduce a temporal dimension,
foreseeing a company's innovations by monitoring changes in the textual content it publishes
over time. While previous studies have explored text-based predictions of innovation in analyst
reports (Bellstam et al., 2021), our innovative approach pioneers the use of unstructured
website text as an early indicator of forthcoming innovations. This temporal perspective allows
us to trace the evolution of innovative activities, offering a more comprehensive understanding

of the innovation process within a single company.

Secondly, we acknowledge the close association between innovation capability and a
company's ability to integrate existing knowledge and resources over time (Audretsch &
Belitski, 2022; Bruno et al., 2022; Tomizawa et al., 2020). The spatial dimension is crucial,
where physical proximity and inter-firm relationships play crucial roles in facilitating learning
and catalyzing innovation (Alam et al., 2022; Bailey et al., 2018; Obschonka et al., 2023; Singh
et al., 2022). To address this spatial aspect, our approach transcends isolated predictions by
considering the colocation of innovative entities in proximity. By capturing the dynamic

interaction between innovative firms in their spatial context, we offer a more refined



understanding of the geography of knowledge production and relationships, revealing how

spatial dynamics shape innovation.

To meet our objectives of studying the dynamics of innovation in Polish companies and
identifying early indicators preceding the official launch of innovations, we use an extensive
methodology. We use the WebArchive snapshot database, which includes more than ten
thousand business entities in Poland that filed patents between 2001 and 2023. Each company
is accurately geolocalised, placed in a detailed socio-economic context, incorporating factors
such as organisational structure, economic and technological diversity and local knowledge
complexity. To comprehensively explore the causal links between measures of innovation over
time, we adopt patent data extracted from patent databases and textual representations of
innovations (new product launches). In the area of text mining, our methodology uses advanced
topic modelling tools such as Latent Dirichlet Allocation (LDA), Latent Semantic Analysis
(LSA), Correlated Topics Models (CTM), and word embeddings like GloVe. In addition, we
exploit the transformative capabilities of natural language processing (NLP), integrating
cutting-edge Transformer models into our analysis. This multifaceted approach enables us to
decode unstructured website text, anticipating and understanding the intricate connections
within innovation geography, and offering a holistic view of innovative activities in Polish

companies.
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