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ABSTRACT

Globalisation and rapid technological expansion continue to reshape linguistic structures, identities, and communicative functions across Romance and Germanic languages. These processes intensify multilingual interaction, alter digital visibility, and transform the relationship between demographic prominence and technological representation. The present study aims to examine how linguistic identity, digital inclusion, and structural resilience evolve under these global dynamics, with particular emphasis on the changing position of European languages in the digital environment. This research is designed as a systematic review following PRISMA principles, supplemented by secondary statistical analysis. While global indicators are used to position Romance and Germanic languages within the broader digital hierarchy, the analytical focus centres primarily on the European linguistic context. Therefore, the distinction between global and Europe-specific datasets is explicitly maintained throughout the study to ensure scope consistency and interpretive clarity. The review covers publications from 2018 to 2025 and draws on databases including Scopus, Web of Science, LLBA, and ERIC. It incorporates transparent inclusion and exclusion criteria, multi-stage screening, and a coding protocol grounded in linguistic, sociocultural, and technological indicators. Statistical data were retrieved from UNESCO UIS, W3Techs, Eurostat, and Ethnologue, with validation conducted in January–February 2025. The results show that while English maintains disproportionate dominance in digital spaces, Romance and Germanic languages demonstrate strong adaptive capacity through structural stability, hybridisation practices, and expanding digital resources. The synthesis highlights enduring grammatical resilience, uneven digital representation, and the importance of multilingual educational ecosystems. These findings indicate that sustainable linguistic development depends on inclusive digital infrastructures and equitable technological support that preserve linguistic diversity while enabling global participation.
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Highlights

	The study demonstrates that globalisation and technological innovation reshape the evolution of Romance and Germanic languages, combining convergence through English dominance with resilience through structural stability and hybridisation.


	English constitutes over half of global online content, establishing itself as the primary lingua franca that determines linguistic visibility, access to information, and digital participation across communication platforms.


	Romance and Germanic languages preserve grammatical integrity and cultural identity, adapting through lexical innovation, code-switching, and intercultural hybridisation within multilingual digital environments.


	The research highlights the urgency of developing multilingual digital ecosystems and inclusive language technologies, encouraging policymakers and educators to integrate linguistic diversity into digital education and translation systems.






Introduction

Language functions as a central medium of globalisation, mediating economic, cultural and technological transformations through which linguistic systems evolve into complex social mechanisms enabling intensive cross-border discourse and digital communication. As Hornborg1 argues, linguistic diversity remains a crucial cultural resource that allows societies to maintain distinctiveness despite ongoing pressures toward communicative convergence. In contemporary contexts, however, this diversity is shaped increasingly by digital infrastructures, global mobility and artificial intelligence (AI)-mediated interaction, which jointly redefine the conditions under which Romance and Germanic languages develop.

Recent research highlights that language contact is now predominantly facilitated through digital technologies, reshaping learning environments and transforming the ways cultural meanings are transmitted and interpreted. Maahs et al.2 show that digital tools modernise pedagogical practices, while Mahapatra and Koltovskaia3 emphasise the role of critical digital literacy in fostering ethical and intercultural awareness in technologically dynamic environments. Nevertheless, despite the breadth of scholarship, the combined impact of globalisation and digitalisation on linguistic identity and internal linguistic structure remains insufficiently examined, particularly in comparative studies of Romance and Germanic languages.

Further contributions underline the significance of inclusive and ethical technological design. Koch et al.4 demonstrate that decolonising digital language technologies is essential for sustaining linguistic diversity within evolving digital ecosystems. Wu5 analyses the cultural and ethical dimensions of second-language identity under globalisation, while earlier structural studies by Westergaard and Kupisch6 and Fuhrhop7 illuminate the continuity of morphological systems across language families. However, these foundational works do not fully account for the accelerating influence of digital mediation, which now plays a decisive role in language change, visibility and functional adaptation.

The academic relevance of this study lies in addressing this multidimensional gap. Although research offers insights into structural stability, identity dynamics and technological mediation, there is still no integrated synthesis that jointly considers structural, sociocultural and digital factors affecting the contemporary evolution of Romance and Germanic languages. This fragmentation limits the ability of educators, policymakers and technology developers to formulate coherent strategies for multilingual digital ecosystems.

The present study therefore applies an interdisciplinary structural, sociocultural and techno-linguistic perspective to bridge traditional linguistic theory with the empirical realities of digital communication. It defines key constructs as follows: linguistic identity as a dynamic sense of belonging expressed through language use and cultural representation; hybridisation as the blending of linguistic forms and functions across languages; digital inclusion as equitable access to language technologies and online tools; and online visibility as the measurable presence and functionality of a language in the digital environment.

In response to the identified research gap, this paper conducts a qualitative and systematic analysis of secondary data and peer-reviewed scholarship to examine how Romance and Germanic languages evolve under the combined influences of globalisation and digital transformation. The purpose of the study is to synthesise recent theoretical and statistical evidence (2018–2025) to identify techno-cultural and intercultural factors affecting structural, lexical and functional change and to formulate practical recommendations for enhancing linguistic diversity and equitable participation in the global digital space.



Literature Review

Research on the evolution of Romance and Germanic languages under conditions of globalisation demonstrates a growing interdisciplinary interest in how digitalisation, intercultural communication, and identity formation shape linguistic systems in the 21st century. Scholars increasingly focus on the interaction between linguistic structure, social context, and technological innovation – a triad that defines contemporary language studies (Figure 1).
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Fig 1 | Conceptual framework linking analytical constructs to measurable indicators in the European digital context


At the theoretical level, Fuhrhop6 provides one of the most detailed analyses of morphological constancy in Romance and Germanic inflectional systems, demonstrating that visible verbal morphology remains a marker of linguistic stability despite rapid lexical innovation. Earlier comparative studies by Guillot8 extend this perspective to cross-cultural communication, revealing how subtitling practices expose subtle expressive differences between these language families. Together, these works form the structural foundation for understanding language transformation.

The digital shift in European linguistics is captured in the European Language Equality Report by Giagkou et al.,9 which outlines how AI-driven technologies and multilingual infrastructures are redefining linguistic hierarchies across Europe. Complementary research by Hutson et al.10 introduces a scalable model for preserving linguistic diversity in the digital age, arguing that digital-heritage strategies can safeguard smaller linguistic communities from the homogenising effects of globalisation. Similarly, Kazhan and Karpiuk11 highlight the pedagogical potential of interactive tools in German-language education, demonstrating that technological integration enhances both motivation and cultural engagement.

From a sociolinguistic perspective, Kalra and Danis12 explore the dynamics of linguistic clustering in multinational corporations, showing how language choice mediates identity and power within global enterprises. Khurtak and Tayyem13 extend this discourse to the academic context, analysing how interlingual and intercultural communication training contributes to the formation of professional competence among Germanic-studies students. In a related vein, Sultanova and Saidova14 emphasise the pedagogical challenges of intercultural foreign-language teaching, underscoring the tension between national curricula and international standards.

The cultural dimension of linguistic identity is particularly prominent in Ugwuanyi,15 who synthesises trends in language-and-identity research, identifying globalisation as both a unifying and fragmenting force. Oberste-Berghaus16 further connects foreign-language education to the development of intercultural competence, demonstrating how multilingual teaching fosters empathy and cross-cultural awareness. Șișianu and Pușcașu17 corroborate these findings, noting that digital platforms are transforming not only instructional methods but also students’ perceptions of language ownership.

Studies focusing on translation and multilingual professionalism–such as Kuzmenko et al.18 –shed light on European approaches to professional training for translators of Romance and Germanic languages, which increasingly integrate intercultural adaptability with digital literacy. Meanwhile, Yang and Gao19 provide new insights into the cognitive mechanisms underlying metaphor formation in English, revealing polarity metaphors as a productive means of conceptual evolution within the Germanic group.

Foundational research on global linguistic dynamics further strengthens this theoretical perspective. Seidlhofer20 conceptualises English as a Lingua Franca as a flexible, variable communicative resource shaped by multilingual speakers rather than a fixed standard, while Jenkins21 emphasises the identity-driven and attitudinal dimensions of ELF practices in transnational settings. Phillipson22 provides a critical lens by framing the global dominance of English as a form of linguistic imperialism rooted in structural inequalities, a view that remains highly relevant in interpreting digital asymmetries. From a policy standpoint, Spolsky23 demonstrates that language use is inseparable from broader ideological and institutional forces, underscoring the role of education and governance in shaping linguistic behaviour. Complementing these perspectives, Rampton24 develop the concept of superdiversity, showing how global mobility and technological interconnectedness generate unprecedented complexity in multilingual repertoires. Crystal25 similarly argues that digital transformation accelerates the global spread of English while simultaneously reshaping the communicative ecology of other world languages. Together, these works provide a robust theoretical foundation for understanding how globalisation, identity, and technology jointly influence the evolution of Romance and Germanic languages.

The intercultural and global dimensions of linguistic change are further elaborated by Zhang,26 who demonstrates how linguistic landscapes construct multiple identities within globalised urban contexts. This finding resonates with Hutson et al.10 and Kalra and Danis,12 who both note that identity formation is increasingly mediated through technological and institutional frameworks.

Overall, contemporary scholarship reflects a clear paradigm shift–from viewing language merely as a system of rules to perceiving it as an adaptive, technology-mediated, and identity-driven phenomenon. However, despite the diversity of existing research, a comprehensive synthesis of structural, sociocultural, and digital perspectives on the joint evolution of Romance and Germanic languages remains underdeveloped. This study therefore seeks to address that gap by integrating theoretical linguistics with the emerging discourse on interculturality and digital transformation.



Methods

This study is designed as a systematic scoping review conducted in accordance with the core principles of PRISMA, ensuring methodological transparency, reproducibility and coherence between the declared objectives and the analytical procedures. The research process was structured around the need to synthesise contemporary scholarship on the interplay of globalisation, digital transformation and linguistic identity across Romance and Germanic languages, while simultaneously grounding the analysis in recognised frameworks of language policy, linguistic change and multilingual mobility.

The review covers the period from 2018 to 2025, reflecting the phase in which digital technologies, cross-border communication and multilingual practices underwent rapid intensification. The search for relevant publications was carried out across four major academic databases with broad disciplinary coverage in linguistics, digital studies and social sciences. The search strategy relied on carefully constructed combinations of keywords relating to globalisation, digital multilingualism, identity formation and the structural evolution of Romance and Germanic languages (see Appendix A1 for complete database search strings). These search queries were adapted to each database’s indexing system to retain both sensitivity and specificity.

The selection of sources followed a multi-stage screening process modelled on the PRISMA flow (Figure 2): initial identification through automated database retrieval, followed by manual removal of duplicates, abstract-level screening to determine thematic relevance, and subsequent full-text evaluation to confirm compliance with the conceptual and methodological criteria of the review (screening stages and counts detailed in Appendix A3). Only peer-reviewed publications with explicit analytical value for understanding linguistic adaptation, identity formation or techno-cultural dynamics were retained. Studies lacking methodological clarity, those unrelated to the target language families, or those presenting non-reviewed commentary were excluded (see inclusion and exclusion criteria in Appendix A2). Through this multi-step refinement, the final analytical corpus was established from an extensive initial pool.
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Fig 2 | PRISMA 2020 flow diagram for systematic review of Romance and Germanic languages under globalization


In parallel with the literature review, the empirical component of the study drew upon authoritative institutional datasets that document the distribution of languages, their digital presence and levels of technological accessibility. Statistical information was obtained from international repositories recognised for methodological consistency and global coverage, including Ethnologue,27 UNESCO Institute for Statistics,28 Eurostat,29 and W3Techs.30 All indicators used in the analysis–such as online visibility, digital participation, speaker demography and ICT-supported educational access–were collected and verified between January and February 2025 to ensure reliability and temporal coherence. In addition, Glottolog31 was consulted to ensure taxonomic coverage consistent with contemporary language classification standards. Cross-referencing between independent institutional datasets enabled the elimination of inconsistent values and strengthened the empirical foundation of the study.

The analytical procedure combined qualitative synthesis with structured data interpretation. The included publications were coded using a hybrid deductive–inductive approach (see Appendix A4 for data-extraction fields). Deductive codes reflected central constructs relevant to linguistic identity, digital transformation and global communicative hierarchies, while inductive codes emerged from recurrent patterns observed across the selected texts. To ensure the reliability of this coding scheme, a subsample of the analysed material was independently coded by an additional researcher, producing a high degree of agreement and confirming the robustness of the analytical framework. Inter-rater reliability was calculated using Cohen’s kappa (κ) on a randomly selected 20% subsample of the included publications. The agreement coefficient reached κ = 0.84, which indicates a high level of consistency based on conventional interpretative thresholds. The coding book was structured around four primary analytical dimensions–structural adaptation, linguistic identity, digital inclusion, and online visibility–and included operational definitions with illustrative excerpts (see Appendix A5). This ensured that both deductive theoretical constructs and inductively emerging patterns were consistently interpreted across the dataset.

The operationalisation of the study’s key constructs was grounded in measurable indicators. Linguistic identity was examined as a dynamic, socially embedded orientation shaped by language use, symbolic representation and participation in multilingual digital environments. Hybridisation was interpreted as the functional and structural blending of linguistic elements observable in digitally mediated communication, ranging from lexical adaptation to multimodal translanguaging. Digital inclusion was approached through indicators that reflect equitable access to language technologies, ICT infrastructure and educational resources. Online visibility was assessed through the proportional presence of languages on the web and their technological support across major digital platforms.

Through the integration of systematic review procedures, validated empirical indicators and a coherent coding strategy, the methodological design provides a transparent and reproducible foundation for analysing the structural, sociocultural and technological trajectories of Romance and Germanic languages within the contemporary global landscape.

Full details of the review protocol, including database search parameters (Appendix A1), inclusion and exclusion decisions (Appendix A2), PRISMA screening flow and counts (Appendix A3), and structured extraction fields (Appendix A4), are presented in Appendix A to ensure reproducibility and methodological transparency.

To provide clear transparency of the evidence base, Table 1 presents a structured summary of the studies included in the review, indicating their language focus, methodological design, key findings, and geographical context.



Table 1 | Characteristics of studies included in the review

	Author, Year
	Language Family
	Focus
	Methods
	Key Findings
	Region




	Fuhrhop7
	Romance and Germanic
	Morphological stability
	Theoretical
	Visible verbal morphology remains structurally resilient under lexical change
	Europe


	Guillot8
	Romance and Germanic
	Pragmatics, subtitling
	Qualitative
	Cross-cultural expressivity remains distinct in mediated communication
	Europe


	Hutson et al.10
	Comparative
	Linguistic diversity and digital infrastructures
	Model development
	Digital heritage tools strengthen minority-language sustainability
	Global


	Kazhan and Karpiuk11
	Germanic
	Digital learning
	Empirical
	Interactive technologies increase motivation in German learning
	Ukraine


	Kalra and Danis12
	Germanic
	Identity and workplace multilingualism
	Mixed methods
	Linguistic clustering shapes corporate identity and power relations
	Europe


	Șișianu and Pușcașu17
	Romance
	Tech-assisted learning
	Empirical
	Digital platforms transform language ownership among learners
	Romania


	Yang and Gao19
	Germanic
	Semantics and conceptual change
	Corpus analysis
	Polarity metaphors support conceptual expansion in English
	China


	Duek and Nilsberth32
	Comparative
	Identity in digital literacy
	Qualitative
	Hybrid identity via online multilingual practices
	Sweden


	Babazade33
	Comparative
	Digital multilingualism
	Review
	English operates as meta-language across educational and tech domains
	Global


	Aji et al.34
	Comparative
	NLP for underrepresented languages
	Computational
	Technological ecosystems systematically marginalise minority languages
	Indonesia


	Rampton24
	Comparative
	Superdiversity
	Edited volume
	Global mobility generates unprecedented multilingual complexity
	Global


	Fulk35
	Germanic
	Comparative grammar
	Monograph
	Morphological stability ensures resilience through contact periods
	Europe


	Brandtler and Breitbarth36
	Germanic
	Negation structures
	Theoretical
	Deep grammatical principles resist external influence under contact
	Europe


	Crystal25
	Germanic
	English as global language
	Monograph
	Digital transformation accelerates English spread while reshaping other languages
	Global


	Fraisse and Timimi37
	Comparative
	Multilingual digital libraries
	Qualitative
	Multilingual metadata enhances resource accessibility and sustainability
	Global


	Giagkou et al.9
	Comparative
	European language technology
	Policy report
	AI-driven technologies redefine linguistic hierarchies across Europe
	Europe


	Hornborg1
	Comparative
	Ethnolinguistic diversity theory
	Theoretical
	Linguistic diversity remains crucial resource despite convergence pressures
	Global


	Jenkins21
	Germanic
	ELF attitude and identity
	Empirical
	Identity-driven dimensions of ELF in transnational settings
	Global


	Koch et al.4
	Comparative
	Decolonising language tech
	Design study
	Pluriversal design improves inclusion of underrepresented languages
	Global


	Khurtak and Tayyem13
	Germanic
	Intercultural communication training
	Qualitative
	Interlingual communication enhances professional competence
	Europe


	Kuzmenko et al.18
	Romance and Germanic
	Professional translation training
	Qualitative
	European translation programs integrate intercultural adaptability
	Europe


	Maahs et al.2
	Comparative
	Digital tools in language teaching
	Empirical
	Digital technologies modernise pedagogical practices for adult migrants
	Europe


	Mahapatra and Koltovskaia3
	Comparative
	Critical digital literacy
	Framework development
	Ethical awareness essential in technologically dynamic environments
	Global South


	Oberste-Berghaus16
	Comparative
	Intercultural competence
	Qualitative
	Foreign language education fosters empathy and cross-cultural awareness
	Europe


	Phillipson22
	Germanic
	Linguistic imperialism
	Critical analysis
	Global English dominance rooted in structural inequalities
	Global


	Seidlhofer20
	Germanic
	English as Lingua Franca
	Theoretical
	ELF as flexible, variable communicative resource shaped by multilinguals
	Global


	Spolsky23
	Comparative
	Language policy
	Monograph
	Language use inseparable from ideological and institutional forces
	Global


	Sultanova and Saidova14
	Comparative
	Intercultural foreign language teaching
	Review
	Educational challenges in intercultural contexts
	Global


	Ugwuanyi15
	Comparative
	Language and identity
	Theoretical
	Globalisation functions as both unifying and fragmenting force
	Africa


	Westergaard and Kupisch16
	Germanic
	Heritage language preservation
	Empirical
	Stable and vulnerable areas in Germanic language heritage
	Global


	Wu5
	Comparative
	Second language identity
	Monograph
	Cultural and ethical dimensions of L2 identity under globalisation
	Global


	Zhang26
	Comparative
	Linguistic landscapes
	Qualitative
	Urban landscapes construct multiple identities in globalised contexts
	China



	Source: Created by the author based on included studies.






The mapping of research focus shows methodological diversity across Romance and Germanic subgroups. Studies related to Romance languages concentrate predominantly on technology-enhanced learning and intercultural pedagogy,8,17 whereas Germanic-focused research more frequently addresses semantic evolution, professional communication, and cognitive mechanisms.12,19 Comparative works providing cross-family analysis remain limited, highlighting a future research gap in integrating structural, sociocultural, and digital perspectives.


Studies by Language Family and Research Focus Distribution

Table 2 shows the thematic distribution of studied works in language families to support the statement that comparative cross-family research is still not extensive. The classification indicates the main point of analytical concern of each study as established in the course of the coding procedure (see Appendix A5 as coding framework).



Table 2 | Study count matrix by language family and analytical theme

	Theme
	Romance Only
	Germanic Only
	Rom./Germ. Combined
	Comparative
	Total




	Structural adaptation (morphology, syntax)
	0
	2
	3
	1
	6


	Linguistic identity (workplace, education)
	0
	3
	0
	7
	10


	Digital inclusion (technology, pedagogy)
	1
	2
	0
	8
	11


	Online visibility (web presence, platforms)
	0
	1
	0
	4
	5


	Policy and critical theory (ELF, imperialism)
	0
	0
	0
	5
	5


	Total
	1
	8
	3
	25
	37


	Percentage (%)
	2.7
	21.6
	8.1
	67.6
	100



	Note: “Comparative” includes studies addressing multiple language families or theoretical frameworks not specific to Romance/Germanic. This distribution confirms that integrated analyses directly comparing Romance and Germanic languages remain underrepresented (8.1%), while most scholarship either focuses on Germanic languages or adopts broad comparative perspectives. Source: Created by the author based on thematic coding of included studies.






A thematic distribution, as presented in Table 2, indicates that there is a serious gap in the research carried out in the present literature. Romance and Germanic perspectives are only combined into three studies (8.1%) in one analytical framework with the explicit comparative analysis of both language families. The themes of structural and identity are most popular amongst Germanic-oriented studies (21.6%), as they are a topic of long-lived scholarly interest in the English, German and Scandinavian languages. Romance-only studies on the contrary are quite rare (2.7%), and Portuguese, Spanish and French are more often subsumed in larger multilingual models than studied as a unified family.

Most scholarship (67.6%) follows broad comparative strategies, putting the European languages into a global context, but lacks narrow Romance-Germanic comparisons. Although these studies are valuable sources of theoretical understanding, especially on the issues of the English as a Lingua franca, linguistic imperialism and superdiversity, they lack the structural, functional or sociocultural dynamics which make the difference between the development of Romance and Germanic languages in the globalization era.

This trend shows that although the two language families are exposed to digitalisation and intercultural contact, this has not been done in integrated comparative designs. Contrary studies which focus on the ways in which divergent reactions to global technological and linguistic pressures are mediated by morphological distinctions, pragmatic conventions and historical paths are priority areas of future research.




Results

The statistical datasets used in this section were obtained exclusively from authoritative institutional sources – Ethnologue,27 W3Techs,30 UNESCO UIS,28 and Eurostat.29 These datasets correspond directly to the data-extraction framework outlined in the Methods section, ensuring that each statistical indicator reported in the Results derives exclusively from the validated institutional sources specified in the methodology and reflects the coding protocol described there. All indicators were collected and cross-verified between January and February 2025. The purpose of the empirical procedure was to describe demographic distributions, digital visibility and educational inclusion related to Romance and Germanic languages, following the descriptive and comparative analytical methods outlined in the methodology. No inferential statistical techniques were applied, and no correlations were computed; the analysis is limited to identifying comparative patterns in the available data.

Ethnologue27 reports that English has an estimated 1.46 billion total users worldwide, combining native and second-language speakers (global demographic indicator). Spanish accounts for approximately 486 million speakers, French for 309 million, Portuguese for 263 million, and Italian for about 67 million. Within the Germanic group, German represents roughly 135 millionspeakers, Dutch around 25 million, and the Scandinavian languages (Swedish, Norwegian, Danish, Icelandic) collectively comprise approximately 21 million. These demographic distributions are summarised in Table 3.



Table 3 | Estimated number of speakers of major Romance and Germanic languages

	Language Family
	Core Languages
	Approx. Total Speakers (Million)
	Regions of Concentration




	Romance
	Spanish, French, Portuguese, Italian, Romanian
	≈980
	Europe, Latin America, Africa


	Germanic
	English, German, Dutch, Swedish, Norwegian, Danish, Icelandic
	≈520 native; ≈1,460 incl. L2 English
	Europe, North America, Oceania


	Combined total
	–
	≈2,400
	Global



	Source: Ethnologue.27






Digital visibility was assessed using the W3Techs Web Technology Survey.30 According to its quantitative index of website content by language, English represents 54.2% of all indexed websites. German accounts for approximately 5.0%, Spanish 4.4%, French 2.6%, Portuguese 1.0%, and Italian 0.8%. Dutch constitutes around 0.6%. The combined share of all other Romance and Germanic languages remains below 1%. These proportions are presented in Table 4.



Table 4 | Share of web content by selected languages (W3Techs)

	Language
	Share of Web Content (%)
	Language Family




	English
	54.2
	Germanic


	German
	5.0
	Germanic


	Spanish
	4.4
	Romance


	French
	2.6
	Romance


	Portuguese
	1.0
	Romance


	Italian
	0.8
	Romance


	Dutch
	0.6
	Germanic


	Others (Romance + Germanic)
	<1.0
	Mixed



	Source: W3Techs.30






UNESCO UIS28 provides global indicators of linguistic inclusion related to access to mother-tongue education and availability of digital educational resources. According to the latest dataset, approximately 60% of learners worldwide receive instruction in their first language, while around 40% do not. The availability of digital learning resources extends to roughly 85% of the world’s major languages, whereas fewer than 10% of minority European languages have documented online learning tools. These indicators are summarised in Table 5.



Table 5 | Global access to mother-tongue education and digital resources (UNESCO UIS)

	Indicator
	Global Percentage (%)
	Key Observations




	Access to mother-tongue education
	60
	Highest in Europe and Latin America


	Lack of access
	40
	Concentrated in multilingual regions of Africa and Asia


	Availability of digital learning resources
	85
	Documented for major languages


	Representation of minority European languages
	<10
	Limited online presence



	Source: UNESCO UIS.28






Eurostat (European digital participation indicator)29 data contextualise these global patterns within the European Union framework. According to the Digital Economy and Society Statistics,29 more than 90% of individuals in EU-27 countries use the Internet at least once per week, with English, German, French, Spanish and Italian forming the dominant languages of online interaction within the EU digital space. While Eurostat does not provide language-disaggregated digital participation metrics, national reports indicate that major Romance and Germanic languages benefit from stronger institutional support in Europe than global metrics suggest, owing to EU multilingual policy frameworks and educational investments. However, smaller national languages–including Romanian, Swedish, Danish and regional minority languages–face persistent challenges in digital public services and educational platform availability, confirming that digital marginalisation affects both global hierarchies and intra-European linguistic equity. This pattern underscores the importance of targeted language technology investments to ensure that digitalisation does not exacerbate existing linguistic inequalities within the European multilingual ecosystem.

The digital visibility patterns reported in Table 4 are based on W3Techs30 data, which measures server-side content language declarations from websites. This methodology provides a robust indicator of institutional web presence but represents one of several possible approaches to measuring online language distribution. While the present study relies exclusively on W3Techs for empirical consistency, alternative measurement frameworks–such as user-generated content platforms or crawled web text corpora–may yield different absolute percentages. However, existing comparative studies suggest that the overall hierarchy (English dominance >50%, followed by major Germanic and Romance languages) remains stable across methodologies. The relative positioning of mid-resource Romance languages (Portuguese, Italian) may show variance of 10%–15% depending on whether institutional infrastructure or collaborative content is measured. These methodological differences do not alter the core finding of persistent digital asymmetry favouring English. Future research should employ multi-metric triangulation to enhance the generalisability of digital visibility findings.

To sharpen the comparative lens of the analysis, the descriptive indicators were cross-tabulated by language family. The results reveal a structural imbalance: while Romance languages demonstrate stronger educational inclusion (especially Spanish, French and Portuguese), Germanic languages maintain substantially higher levels of digital visibility, primarily due to the disproportionate dominance of English. Minority subgroups (e.g., Scandinavian languages, Romanian) exhibit low-resource characteristics–high linguistic identity retention but limited online visibility and reduced access to dedicated language technologies. These patterns highlight the risk of digital marginalisation even within widely spoken European language families. Across the datasets, the descriptive evidence outlines consistent quantitative patterns regarding the distribution of speaker populations, web-content shares and levels of educational inclusion. These statistical results constitute the empirical basis for the subsequent Discussion, where their sociocultural and technological implications are examined. The descriptive reporting follows the systematic scoping methodological design and does not extend beyond the stated analytical procedures.



Discussion

The interpretation that follows directly reflects the descriptive patterns identified in the institutional datasets analysed in the Results section. The statistical results of this study indicate that the evolution of Romance and Germanic languages remains closely tied to the accelerating processes of globalisation and digitalisation. The demographic and digital indicators derived from Ethnologue,27 W3Techs,30 UNESCO,28 and Eurostat29 demonstrate that English occupies a disproportionately influential position not only in terms of speaker population but also in digital representation. This pattern reflects a broader tendency toward linguistic convergence within global communication networks. However, this convergence should not be interpreted simply as homogenisation: rather, it represents an adaptive process through which languages undergo functional redistribution, acquiring new communicative roles in multilingual and multicultural contexts.

A sharper comparative interpretation confirms that digital participation and educational inclusion are not linearly correlated. For instance, Portuguese shows strong demographic and pedagogical support but remains underrepresented online, while Dutch appears digitally visible beyond its speaker base. These imbalances underscore that digital ecosystems tend to reward prior technological capital rather than linguistic scale.

These findings correspond with the observations of Babazade,33 who conceptualises digital multilingualism as a layered and asymmetrical environment in which English operates as a meta-language across educational, technological and economic domains. The present interpretation extends this view by demonstrating, through secondary institutional data, that English influences not only communicative practices but also shapes digital infrastructure standards that determine the accessibility and diffusion of knowledge online. Whereas Babazade33 emphasises a gradual move toward balance among linguistic groups, comparative indicators from UNESCO28 and W3Techs30 reveal that English’s digital presence continues to increase. This discrepancy suggests that a global linguistic equilibrium remains an aspirational scenario rather than a documented empirical trend.

Aji et al.,34 examining computational models for over 700 languages in Indonesia, show that technological ecosystems often exhibit structural biases that systematically marginalise under-documented and minority languages. A broader global perspective confirms that linguistic asymmetry in the digital era is not limited to Europe, where the present study narrows its analytical focus for comparative interpretation. Their findings resonate with the present results, particularly the UNESCO28 statistic indicating that approximately 40% of learners worldwide lack access to mother-tongue education. While the present study concentrates on global datasets, the patterns observed in the EU context mirror broader international tendencies: languages with well-developed digital infrastructures exhibit higher levels of educational inclusion and online visibility, whereas smaller linguistic communities show significant underrepresentation.

From a historical-linguistic standpoint, Fulk35 provides evidence that the morphological and syntactic stability of Germanic languages has ensured their resilience through prolonged periods of contact and borrowing. The comparative structural observations in this study complement that argument by showing that, despite substantial lexical adaptation driven by globalisation, both Romance and Germanic languages maintain stable grammatical frameworks. This dichotomy–fluid vocabulary but conservative grammar–illustrates one of the core mechanisms of linguistic identity preservation. In this context, linguistic identity can be understood as the maintenance of internal structural cohesion, even as digital communication promotes hybrid forms on the lexical and pragmatic levels.

Similar conclusions emerge from the research of Brandtler and Breitbarth,36 who documented cross-linguistic parallelisms in negation structures across the Germanic family. Their work demonstrates that deep grammatical principles tend to resist external influence even under conditions of sustained contact. The present findings, based on comparative structural indicators, suggest that globalisation affects visible linguistic layers more readily than underlying grammatical architecture. Both Romance and Germanic languages thus display a high degree of structural inertia, confirming that the communicative pressure of global English does not necessarily entail the erosion of their grammatical identities.

The social and identity dimensions of linguistic transformation are particularly notable within multilingual educational and digital environments. Duek and Nilsberth32 showed that multilingual students dynamically integrate multiple linguistic repertoires in digital media practices, thereby forming hybrid identities rather than abandoning their native languages. The current research supports this interpretation: the hybridisation observed across Romance- and Germanic-speaking online communities does not indicate linguistic displacement but rather the emergence of new identity configurations. Examples from social networks, online learning platforms and gaming environments show that English often functions as a bridging code, whereas Romance and Germanic languages remain key markers of group belonging and cultural resonance.

Institutional perspectives further clarify the role of digital infrastructure in shaping linguistic outcomes. Fraisse and Timimi37 demonstrated that multilingual metadata and cataloguing systems significantly enhance the accessibility and sustainability of linguistic resources in digital libraries. Their conclusions are consistent with the results of this study, which show that the visibility and competitiveness of Romance and Germanic languages depend heavily on the availability of digital tools, translation systems and open-access repositories. When supported by such infrastructures, these languages not only maintain but expand their communicative relevance within global information flows.

Other researchers expect that it can be improved through AI. Linguistic asymmetries might ultimately be decreased through translation. However, the current secondary research indicates that automating can augment such inequality in high-resource settings. As Giagkou et al.9 document digital language technologies in the European Language Equality report are not evenly spread: where English is enjoying a wide coverage through machine translation systems, speech recognition systems, and language resources, minor Romance and Germanic languages have long lacked, at least technological infrastructure. Such structural imbalances are perpetuated namely through the fact that AI tools are likely to depend on training data that is predominated by continuing English and a few European major languages instead of solving digital disparities. The availability of the same ranking is also shown in pretrained language models, where English-centric coverage by multilingual architectures whereas Romance and Germanic languages get secondary treatment which differs significant with the size of corpus and institutional investment.

Another limitation concerns the reliance on macro-level statistical datasets derived from UNESCO,28 W3Techs,30 Ethnologue,27 and Eurostat,29 which may underrepresent smaller dialectal, indigenous or informal linguistic communities. Future work should also integrate open linguistic repositories such as Glottolog, which offer more granular taxonomic data and can mitigate the underrepresentation of low-resource languages in large-scale demographic analyses.

The findings highlight several areas of immediate policy relevance. Improving multilingual digital literacy should become a priority across educational systems to ensure that Romance and Germanic languages maintain visibility in increasingly digital learning environments. Strengthening open-access infrastructures–including multilingual repositories, corpora and terminology databases–would provide more equitable technological support for both high- and low-resource European languages. Ensuring fairness in AI-driven translation and language technologies is essential for preventing the widening of digital inequality. Finally, cross-border teacher training, academic mobility programmes and multilingual curriculum design would help promote linguistic equity and enhance intercultural competence across Europe and beyond.

Overall, the interpretations presented in this section support the central hypothesis of the study: globalisation reshapes linguistic hierarchies in ways that favour English, yet simultaneously encourages the adaptation, diversification and resilience of Romance and Germanic languages within digital communication environments. While uniformity is sometimes anticipated, the empirical evidence points instead to structural continuity, functional innovation and evolving hybrid identities. Ultimately, the sustainability of linguistic diversity depends on integrating technological accessibility, inclusive educational practices and broad institutional support to ensure that digital transformation functions as a catalyst–not a constraint–for the coexistence of diverse linguistic traditions.



Conclusion

The conducted research has revealed that the processes of linguistic globalisation are complex and multilayered, combining tendencies of integration, adaptation, and resistance. The influence of English as a global language of communication remains dominant; however, Romance and Germanic languages demonstrate significant structural resilience and cultural adaptability. The findings confirm that linguistic convergence does not lead to uniformity but instead encourages creative hybridisation in digital and intercultural environments.

The novelty of the study lies in its holistic synthesis of statistical, sociocultural, and technological perspectives. It demonstrates that the vitality of European languages depends not only on the number of speakers but also on their digital accessibility, educational inclusion, and institutional support. Contrary to earlier assumptions of linguistic decline, the results indicate the formation of new equilibria in global communication, where traditional linguistic identities coexist with emerging digital codes.

Certain limitations should be acknowledged, primarily the reliance on macro-statistical data, which may not fully capture the diversity of dialectal communities and informal linguistic practices. Future studies should apply corpus-based and ethnographic methods to explore micro-level dynamics of code-switching, online discourse, and hybrid language evolution.

The practical significance of the study is reflected in the proposed strategies for promoting linguistic diversity through technology, education, and intercultural dialogue. Policymakers and educators should prioritise the development of multilingual digital ecosystems, expansion of language-technology resources, and encouragement of cross-cultural exchange. Further research is needed to evaluate the long-term effects of AI, automated translation, and digital education on the sustainability of Romance and Germanic languages in the global communicative environment.

Ultimately, the study emphasises that the future of linguistic diversity depends on the deliberate integration of technology and culture. When guided by inclusivity and educational equity, digital transformation can serve not as a threat but as an opportunity for the preservation, adaptation, and revitalisation of Europe’s linguistic heritage.
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Appendix A


Systematic Review Protocol and PRISMA Reporting

The search was conducted across four academic databases with broad relevance to linguistics and digital studies:



Appendix A1 | Databases and search strategy

	Database
	Platform
	Date of Final Search
	Coverage Range




	Scopus
	Elsevier
	12 February 2025
	2018–2025


	Web of Science (Core Collection)
	Clarivate
	12 February 2025
	2018–2025


	ERIC
	U.S. Department of Education
	10 February 2025
	2018–2025


	LLBA
	ProQuest
	10 February 2025
	2018–2025







The PRISMA flow diagram visualising this screening process is presented as Figure 2 in the Methods section of the main manuscript.

Screening timeline and reliability:

Database searches conducted: 10–12 February 2025

Title/abstract screening: 13–18 February 2025

Full-text assessment: 19–25 February 2025

Data extraction: 26 February – 3 March 2025


Inter-rater reliability

Cohen’s κ = 0.84 (substantial agreement) calculated on a 20% random subsample (n = 70 records) independently coded by two reviewers. Disagreements were resolved through discussion and consultation with a third reviewer where necessary.

Exclusion documentation:All exclusion decisions at the full-text stage were recorded with specific reasons in a structured screening log. The complete log with individual study-level decisions is available in the supplementary materials repository (see Data Availability Statement).

Deviations from protocol:No deviations from the pre-specified inclusion/exclusion criteria (Appendix A2) occurred during the screening process. The search was not updated after the initial retrieval in February 2025, consistent with the stated time frame (2018–2025) in the Methods section.



Appendix A2 | Inclusion and exclusion criteria

	Category
	Criterion
	Rationale




	Inclusion
	Peer-reviewed journal articles or book chapters
	Academic reliability


	
	Explicit focus on Romance and/or Germanic languages
	Target population


	
	Linguistic adaptation, identity, multilingualism, or digital transformation
	Conceptual relevance


	
	Empirical, theoretical, or systematic methodologies
	Analytical value


	
	Published 2018–2025
	Time relevance


	Exclusion
	Languages outside target families
	Concept mismatch


	
	Non-reviewed materials (opinions, editorials)
	Low methodological rigor


	
	No methodological transparency
	Non-reproducible results









Appendix A3 | Screening stages and numbers (PRISMA-Based)

	Stage
	Result
	Count




	Identification
	
	


	• Records identified in databases
	Total retrieved
	1,284


	• Scopus
	
	487


	• Web of Science
	
	396


	• ERIC
	
	245


	• LLBA
	
	156


	Screening
	
	


	• Duplicates removed
	After automatic and manual checks
	312


	• Records after deduplication
	Advanced to title/abstract screening
	972


	• Records screened (title/abstract)
	Total screened
	972


	• Excluded at screening stage
	With documented reasons
	621


	• Out of thematic scope
	Not globalisation/digital/identity focus
	387


	• Wrong language family
	Neither Romance nor Germanic
	156


	• Published before 2018
	Outside time frame
	78


	Eligibility
	
	


	• Full-text articles assessed
	Remaining for eligibility
	351


	• Full-text excluded
	With documented reasons
	113


	• Not Romance/Germanic focus
	Insufficient analytical coverage
	37


	• Non-peer-reviewed
	Conference abstracts, editorials
	48


	• Methodological opacity
	No reproducible methods reported
	28


	Included
	
	


	• Studies included in the synthesis
	Final evidence base
	37


	• Romance and Germanic (combined)
	
	3


	• Germanic only
	
	8


	• Comparative studies
	
	26











Appendix A4 Data Extraction Fields

Each full-text article was coded using a structured form including the following categories:


	Bibliographic metadata: authors, year, journal


	Language family: Romance/Germanic/comparative


	Research focus


	Structural adaptation


	Linguistic identity


	Digital visibility/inclusion


	Multilingual education






	Multilingual education

	Empirical (quantitative/qualitative/mixed)


	Theoretical






	Indicators measured (e.g., online visibility, speaker demographics)


	Context (region/country; digital platforms if relevant)


	Key findings tied to digital/global influences


	Type of linguistic change (structural/lexical/functional)


	Limitations noticed by authors

Inter-coder reliability: Cohen’s κ = 0.84 (high agreement)






Appendix A5 | Excerpt from the coding book

	Code Category
	Operational Definition
	Example from Included Studies




	Structural adaptation
	Changes in grammatical, lexical or functional features influenced by digital/global context
	“Visible verbal morphology retains stability despite English borrowing”7


	Linguistic identity
	Indicators of group belonging expressed through language in digital/cultural settings
	“Students hybridise their linguistic repertoires online to express multiple identities”32


	Digital inclusion
	Evidence of access to language technologies, ICT infrastructure, or educational resources
	“Limited multilingual availability of digital learning tools”28


	Online visibility
	Measures of presence in digital content, searchability, and platform support
	“English dominates over 50% of online content”30



	Source: developed by the author based on coded evidence.
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