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		Abstract. Imagine a scientific world in which researchers everywhere have equal opportunities to publish and gain recognition. Far from being an exception, space syntax research is shaped by structural inequalities that privilege Northern institutions and epistemologies. While existing bibliometric reviews broadly map the field, they overlook how selective indexing structures global visibility. Drawing on 2,323 Web of Science–indexed space syntax articles, this review examines publication growth, citation impact, and journal landscapes across regions. The findings show that although research activity is expanding globally, particularly in Asia, citation impact remains concentrated in the United States and the United Kingdom. Elite Northern journals dominate the field, while Southern scholarship largely circulates in less visible venues, reinforcing enduring geographical imbalances in knowledge production. 

			Key words: space syntax, bibliometrics, geographical inequality, citation impact, structural invisibility.

			1. Introduction

			The study of urban form and spatial configuration is crucial for understanding human mobility, accessibility, and social interaction in cities. Space syntax has emerged as a widely adopted analytical framework in this domain, with applications spanning urban planning, architecture, and transportation research (Hillier, 1996; van Nes and Yamu, 2021; Vaughan et al., 2025). Over the past decades, the increasing availability of computational tools and large-scale spatial datasets has further strengthened its relevance, enabling researchers to explore complex patterns of urban connectivity and social dynamics (Yamu et al., 2021).

			Bibliometric analyses offer a systematic approach to mapping scientific knowledge, identifying influential authors and institutions, and uncovering patterns of collaboration and thematic development (Aria and Cuccurullo, 2017; Zupic and Čater, 2015). Prior bibliometric work in space syntax includes comprehensive reviews such as Mohamed and van der Laag Yamu (2023), which cover publication trends, productive authors and institutions, research fronts, and conceptual structures from 1976 to 2023. Additional studies have employed text mining approaches to analyse conference papers, examining the thematic evolution, development and relationships of concepts within the field of space syntax (Babbu, 2023; Krenz et al., 2023; Meng and Zhang, 2025; Mohamed, 2025). While these reviews have shed light on the general growth and intellectual structure of space syntax research, they have not explicitly focused on regional disparities, structural citation imbalances, or the interplay between productivity and impact across geographic regions.

			Understanding these regional differences is crucial because knowledge production and scientific recognition are often unequally distributed globally. Some regions, such as North America and Europe, dominate the field in terms of both publications and citations, whereas others remain underrepresented. Such disparities can have important implications for the diffusion of space syntax methods, access to research networks, and the global visibility of locally relevant studies.

			To systematically evaluate these inequalities, this study focuses on journal publications indexed in the Web of Science (WoS). Unlike conference papers, which are unevenly indexed and vary in peer-review standards, WoS journals provide standardised bibliometric data – including author affiliations, citations, and metadata – allowing robust cross-regional comparisons. By relying on WoS, this study can effectively reveal structural imbalances in knowledge production and citation practices and evaluate the effects of collaboration networks.

			Accordingly, this review article aims to fill a gap in the literature by examining regional differences, collaboration networks, and the relationship between productivity and impact in space syntax research. Specifically, we investigate the following research questions:

			
					What are the temporal trends in space syntax publications and citations across regions?

					How do productivity and citation impact vary between regions, and which regions are underrepresented?

					How do collaboration networks shape knowledge production and dissemination in the field?

			

			By addressing these questions, this study contributes a novel, geographically sensitive perspective to the bibliometric analysis of space syntax research, complementing prior reviews and offering insights into inequalities in global knowledge production.

			2. Data and methods

			2.1. Data

			The study is based on 2,415 documents retrieved from the Web of Science (WoS) Core Collection on 5 December 2025. WoS was selected as the primary data source due to its high-quality, standardised, and well-curated metadata, which are essential for reliable bibliometric analysis, particularly with regard to consistent affiliation information and cited references (Gandia et al., 2019; Singh et al., 2021). The dataset was compiled using search terms related to “space syntax” and “spatial syntax,” applied to titles, abstracts, author keywords, and Keywords Plus, without restrictions on publication year, language, or document type. Of the total records, 2,315 publications (95.9%) are in English.

			The dataset encompasses a diverse range of document types. Journal articles dominate with 1,790 publications, followed by conference proceedings papers (405), early access articles (58), review articles (36), and publications with multiple document-type labels (34). Smaller contributions include book chapters (32), editorial materials (18), book reviews (12), meeting abstracts (8), and books (5), while rare types (e.g., retracted publications, corrections, news items, letters, and data papers) represent a marginal share. For the analysis, only journal articles, conference proceedings, early access articles, review articles, and publications with multiple labels were included, reflecting substantive research outputs; other types were excluded due to their limited number and non-research focus. Duplicate records were removed, and bibliographic fields – particularly author names, country, and institutional affiliations – were standardised. The dataset provides a comprehensive overview of the space syntax literature, enabling bibliometric, thematic, and citation analyses. The final analysed dataset included 2,323 publications.

			Bibliographic metadata for each record includes publication year, journal title, volume, author names, affiliations, corresponding author, country, abstract, keywords, cited references, and citation counts.

			2.2. Methods

			Bibliometric analysis was employed to investigate the global structure, temporal dynamics, and spatial inequalities in the field of space syntax research (Donthu et al., 2021). Publication output was aggregated by country, region, and year to analyse geographical concentration and long-term trends. Country-level publication counts were calculated using full counting, in which each publication is counted once for each country represented among the authors’ affiliations. For example, if a paper has three authors – two from China and one from the USA – it is counted once under China and once under the USA. Consequently, the sum of country counts may exceed the total number of publications. Case study cities were identified through the systematic extraction of city names from titles, abstracts, and keywords, and then geocoded to map the spatial distribution of the empirical focus.

			Inequality in knowledge production and academic recognition was assessed using Lorenz curves and Gini coefficients, calculated at the country level for both publication output and citation counts. These measures quantify the degree of concentration in scientific activity and impact.

			To analyse the developmental trajectory of the field, annual publication counts were fitted to a logistic growth model, enabling the identification of the phases of emergence, rapid expansion, and maturation (Aria and Cuccurullo, 2017). Model performance was assessed using the coefficient of determination (R²).

			International collaboration patterns were examined through country-level co-authorship networks, where nodes represent countries and edges represent co-authored publications. Network visualisation was used to identify central actors and core–periphery structures.

			Citation trends were analysed by aggregating annual citation counts by country and region. To assess the relationship between productivity and impact, total publications were plotted against total citations at the country level, and a linear regression model was used to evaluate their association.

			Finally, journal-level analysis was conducted by examining publication output across the ten most productive journals in the field. A journal-by-region matrix was constructed to assess how publication venues contribute to the geographical stratification of space syntax research.

			3. Results

			3.1. Global structure and inequality in space syntax knowledge production

			The dataset contains 2,244 authors, with 1,042 unique first-author institutions. Figures 1-3 highlight a highly uneven global structure of knowledge production in space syntax research. The geographical distribution of publications reveals an extreme concentration of research activity in a small number of countries (Fig. 1). The United States (665 articles) and the United Kingdom (606 articles) form the historical core of the field, while China (1,917 publications) emerges as a dominant contemporary producer (country counts reflect full counting, as described in the Methods). In contrast, large parts of Africa and Latin America appear as extensive “data blank spots,” indicating near-total absence from formal knowledge production. European and Chinese cities dominate the discourse (dot circles), with London alone mentioned 69 times, more than any other city. Other frequently mentioned cities include Nanjing (49), Beijing (35), Seoul (35), and Istanbul (26). While some cities from the Global South, such as Wuhan (7) and Baghdad (5), appear on the map, they are relatively underrepresented given their urban scale, complexity, and demographic importance.

			
			[image: World map heatmap of city frequency on a logarithmic scale. Colours range from purple (low) to yellow (high). Black dots show specific cities, with dot size representing frequency, highlighting dense clusters in China, UK, and parts of Europe.]
			Fig. 1. Publication trends in space syntax literature: number of publications by country, with Geographical distribution of case study cities
Source: own work.
			
			Temporal trends reinforce this finding. Historically, the United States and the United Kingdom accounted for a disproportionately large share of global output (Fig. 2). From around 2010 onward, China’s share increased rapidly and now represents the single largest national contribution. However, this shift reflects a redistribution within the upper tier of producing countries rather than a broad-based global diffusion of research capacity. While North America and Europe dominated publication output for several decades, Asia has experienced an exponential surge in recent years, surpassing both regions in output volume (Fig. 3). However, this apparent diversification in production does not eliminate structural inequality, as contributions from Africa and South America remain marginal throughout the entire period of analysis.

			[image: Stacked area chart of article share by country (1980–2025). China, USA, and UK dominate early years, with China rising sharply after 2000. Colors represent countries: China dark purple, USA medium purple, UK blue, others in varied shades.]
			Fig. 2. Accumulative proportion of annual publications by country over time
Source: own work.
			
			
			[image: Line graph of publications by region (1980–2025). Asia (red) rises sharply after 2010, peaking near 175 around 2023. Europe (blue) and other regions show slower, gradual growth with lower publication counts.]
			Fig. 3. Accumulative proportion of annual publications by region over time
Source: own work.
			
			This pattern is quantified in Fig. 4, which presents the Lorenz curve of publications by country. The resulting Gini coefficient of 0.716 indicates extreme inequality, with a small hierarchical elite of countries responsible for the vast majority of published research. Rather than a broadly distributed global field, space syntax exhibits a sharply stratified structure in which participation is highly concentrated.

			
		[image: Line graph showing Lorenz Curve (blue) and Equality Line (orange) for publication distribution among countries. The strong deviation from equality indicates high inequality, with a Gini coefficient of 0.716.]
		
			Fig. 4. Lorenz curve of publications by country
Source: own work.
			
			3.2. Disciplinary growth and the consolidation of hierarchy

			The life cycle of space syntax research traces how its growth trajectory has reinforced, rather than dissolved, existing hierarchies. Annual publication output fitted with a logistic growth model (R² = 0.812) is presented in Fig. 5 (left). Following a prolonged phase of slow expansion, the field entered a period of rapid exponential growth before reaching a peak of approximately 208 publications in 2022. Recent flattening of the curve suggests that space syntax has entered a mature stage of disciplinary development. The cumulative growth curve, with a saturation point (K) of 2,809 publications, is presented in Fig. 5 (right). 

			
			[image: Two-panel graph of publication trends. Left: annual publications with observed points, logistic fit, and forecast peaking at 208 in 2022.3. Right: cumulative publications with logistic fit and forecast, saturating near 2809, showing rapid growth around 2020.]
			Fig. 5. Life cycle of scientific production in the field of space syntax
Source: own work.
			
			The inflection point marks the transition from a niche methodological approach to an institutionalised research field embedded across architecture, planning, and urban studies. Importantly, this consolidation phase coincides with the entrenchment of dominant producing countries, indicating that early leadership translated into long-term structural advantage.

			3.3. Global collaboration networks and core–periphery dynamics

			The global collaboration network of space syntax research through international co-authorship links is visualised in Fig. 6. The map reveals a dense and highly centralised network dominated by a small number of countries, primarily China, North America, and Western Europe. For instance, China has 37 links with the USA and 31 with the United Kingdom. These regions form interconnected “power nodes” characterised by repeated and reciprocal collaborations.

			In contrast, much of the Global South remains weakly connected – or entirely excluded – from these networks. For example, Iran exhibits only a single collaborative link with Germany and has no recorded connections with either the United States or the United Kingdom. The absence of strong collaborative ties constrains opportunities for knowledge exchange, co-authorship, and visibility, thereby reinforcing a persistent core–periphery structure. Consequently, the collaboration network operates as a mechanism through which existing hierarchies in knowledge production are reproduced and stabilised over time.

			
			[image: World map of global collaboration networks. Countries are shaded in red tones by collaboration intensity, with darker red indicating higher activity in the USA, China, and Australia. Blue curved lines represent major international collaboration links between these regions.]
			Fig. 6. The global collaboration network of space syntax research
Source: own work.
			
			3.4. Citation trend

			Inequalities in space syntax research are even more pronounced in citation patterns than in publication output. The annual citation count over time reveals a sharp increase after 2015, with a peak of nearly 3,500 citations around 2020 (Fig. 7). This growth substantially outpaces the expansion of publication output, indicating cumulative advantage effects whereby already visible and established research attracts disproportionate recognition. The most cited countries are the United States (7,314 citations), the United Kingdom (6,529), China (5,966), and Italy (1,777). By contrast, the least cited countries include Nigeria (zero citations), the Philippines (one citation), Morocco (one citation), and Pakistan (three citations).

			
			[image: Line graph of total citations per year (1980–2025). Citations stay low until the early 2000s, then rise sharply, peaking around 2019–2020 near 3500, followed by a steep decline toward 2025.]
			Fig. 7. Citation trends by country over time
Source: own work.
			
			Regional citation trajectories further underscore this imbalance (Fig. 8). North America and Europe have dominated citation counts for decades, reflecting their early institutional leadership and central positioning within the field. Asia has seen a notable increase in citations in recent years, coinciding with its growing publication volume. In contrast, Africa and South America remain at near-zero citation levels throughout the entire period, indicating persistent marginalisation and exclusion from global circuits of academic recognition.

			Compared with the Lorenz curve for publications by country, the Lorenz curve for total citations is more strongly bowed (Fig. 9), indicating higher inequality in citations (Gini = 0.825) than in publications (Gini = 0.716). This pattern shows that citations – and the symbolic capital they confer – are concentrated in fewer countries than scientific output. Such extreme concentration underscores how the global reward system in space syntax research disproportionately directs recognition toward a small set of countries, primarily located in the Global North.

			
			[image: Line chart of total citations by publication year (1980–2025) across seven regions. North America and Europe have high, fluctuating counts (NA peaks ~2018). Europe/Asia rises sharply after 2015; other regions remain lower throughout.]
			Fig. 8. Citation trends by region over time
Source: own work.
			
			
			[image: Line graph with Lorenz Curve and Equality Line showing cumulative citations vs. countries. Strong Lorenz Curve deviation indicates high inequality, with a Gini coefficient of 0.825, meaning most citations are concentrated in few countries.]
			Fig. 9. Lorenz curve of citations by country
Source: own work.
				
			3.5. Productivity versus impact: Unequal returns to knowledge production

			Figure 10 plots total publications against total citations by country, with a linear fit explaining a substantial proportion of the variance (R² = 0.70). The United States and the United Kingdom lie significantly above the fitted line, indicating that they receive disproportionately high citation counts relative to their publication volume. These countries benefit from high impact density, reflecting entrenched visibility and centrality within the global knowledge network.

			China, despite being the most prolific producer of space syntax research, lies below the fitted line. This indicates that its rapidly expanding output has not yet translated into equivalent citation impact. The decoupling of productivity and influence highlights structural asymmetries in how scientific contributions are evaluated and rewarded within the field.

			
			[image: Scatter plot of publications vs. total citations by country, colored by region. China, USA, and UK have high values. A linear fit shows a positive correlation (R²=0.70) between publications and citations.]
			Fig. 10. Total publications versus total citations by country
Source: own work.
			
			3.6. Journal gatekeeping and the institutionalisation of inequality

			Figure 11 examines how journal landscapes contribute to the institutionalisation of geographical inequality. It presents a heatmap of publications by region across the top ten journals in the field. European scholars dominate long-established, high-prestige journals, such as Environment and Planning B: Urban Analytics and City Science, which serve as a key outlet for symbolic accumulation and disciplinary authority.

			By contrast, Asian scholars are disproportionately represented in journals such as Sustainability, which has become a major outlet for space syntax research in recent years. While this diversification expands publication opportunities, it also reflects a stratified journal ecosystem in which emerging regions are more likely to publish in newer or broader-scope journals that may carry different levels of prestige and citation potential.

			
			[image: Heatmap of publications by region across architecture and urban planning journals. Europe leads in FRONT ARCHIT RES (38), Asia in URB MORPHOL (72). Other regions are lower. Colors range light yellow to dark red for increasing counts.]
			Fig. 11. Publications by region in the top 10 most productive journals in the field of space syntax
Source: own work.
			
			4. Discussion

			This study employed bibliometric and network-based analyses to investigate the global structure of knowledge production and citation in space syntax research, with a particular focus on geographical imbalance and inequality. By combining growth models, collaboration networks, inequality metrics, and journal-level analysis, the study aimed to identify not only where space syntax research is produced but also how scientific recognition is distributed and what mechanisms may account for persistent disparities. Given the increasing global diffusion of space syntax methods, the analysis focused on the extent to which recent growth has been accompanied by convergence between regions of the Global North and Global South.

			The findings situate these inequalities within the broader developmental trajectory of the field. Space syntax has followed a clear life-cycle pattern, evolving from a niche methodological approach into a mature research domain exhibiting signs of saturation. Comparable logistic growth trajectories have been observed in other specialised scientific domains, where early institutionalisation plays a decisive role in shaping long-term disciplinary hierarchy domains (Bettencourt et al., 2008; Bornmann and Mutz, 2015). In the case of space syntax, the early dominance of the United States and the United Kingdom appears to have translated into durable advantages in publication output, citation impact, and journal presence. This pattern is consistent with prior bibliometric research demonstrating how early entry into a field generates cumulative advantages through editorial influence, training traditions, and network centrality (Merton, 1968; Wagner et al., 2019).

			While this historical perspective helps explain the emergence of hierarchical structures, their contemporary geographical expression is evident in publication patterns. Growth in space syntax research has not been spatially uniform. Asia – driven primarily by China – has experienced a rapid expansion in publication output since around 2010, whereas large parts of Africa and Latin America remain almost entirely absent from the literature. Similar forms of selective globalisation have been documented in urban studies and planning research, where methodological and theoretical frameworks circulate globally but are produced and validated in a limited number of locations (Parnell and Robinson, 2012; Watson, 2014). The persistence of “data blank spots” in space syntax research suggests that barriers to participation extend beyond methodological accessibility and are likely related to institutional capacity, language dominance, and unequal access to high-visibility publication venues.

			These structural barriers are well documented in the broader literature on global knowledge production. Limited research funding, restricted access to academic journals, and the dominance of English continue to marginalise scholars from the Global South (Oztig, 2024). Language barriers are particularly acute, as publishing in international journals requires not only linguistic fluency but also mastery of specialised academic discourse and disciplinary conventions. Such constraints shape not only who can publish, but also whose work is recognised and cited (Mur-Dueñas, 2019).

			The inequality metrics reported in this study provide quantitative confirmation of these dynamics. The Lorenz curve for publications by country reveals a level of concentration comparable to that found in other highly stratified scientific fields (Albarrán et al., 2011). More importantly, the even higher concentration observed in citation distributions confirms that symbolic capital is more unevenly distributed than scientific output itself. Citation and authorship patterns, therefore, reflect not only scholarly activity, but also whose voices are heard and legitimised within academic discourse (Bassiouney, 2024; Bassiouney and Muehlhaeusler, 2017). This finding aligns with previous findings, which show that citation systems tend to amplify existing hierarchies rather than correct them (Hicks et al., 2015; Leydesdorff and Wagner, 2009). In space syntax research, countries with modest output but long-standing institutional authority receive disproportionately high levels of recognition, while emerging producers face lower citation returns.

			A comparison of productivity and impact further clarifies these dynamics. Although China now produces the largest number of space syntax publications, its citation impact per paper remains lower than that of the United States and the United Kingdom. Similar mismatches between output and influence have been reported in other bibliometric studies focusing on rapidly expanding scientific systems (Chen and Leydesdorff, 2014; King, 2004; Leydesdorff and Wagner, 2009; Zhou and Leydesdorff, 2006). These studies suggest that citation impact depends not only on volume but also on factors such as journal placement, international visibility, and embeddedness within dominant epistemic communities. These findings indicate that increased productivity alone is insufficient to overcome historically entrenched hierarchies in recognition.

			International collaboration is often regarded as a key mechanism for enhancing scientific impact, and the results confirm its importance in the field of space syntax research. Collaboration networks are densely structured around countries in North America, Western Europe, and East Asia, reflecting the highly centralised nature of global scientific cooperation (Gonzalez-Brambila et al., 2013). Rather than serving as a compensatory mechanism for countries in the Global South, collaboration appears to reproduce existing inequalities. Its benefits are largely captured by actors already positioned within central networks, suggesting that collaboration alone is unlikely to reduce disparities unless its structure and terms are fundamentally reconfigured.

			Journal-level analysis further illustrates how these inequalities are institutionalised. The concentration of European and North American authors in long-established, high-prestige journals mirrors patterns observed in other fields, where editorial boards and reviewer communities tend to reflect existing power structures (Peters and Ceci, 1982; Smith et al., 2014). The prominence of Asian scholars in newer or broader-scope journals suggests a diversification of outlets, but also points to a stratified publishing landscape in which not all journals confer equal symbolic value. This finding supports arguments that journals function not merely as dissemination platforms, but as active gatekeepers in the construction of disciplinary authority.

			Despite the persistence of these structural asymmetries, emerging initiatives point toward possible pathways for change. Multilingual publishing platforms and translation collectives have begun to challenge linguistic barriers and expand access to international scholarly communication (Langum and Sullivan, 2020; Tikly, 2024). Scaling up such efforts could help democratise knowledge production and foster greater epistemic diversity within space syntax research. Building a more inclusive field requires expanding the disciplinary canon, diversifying authorship, and rethinking how knowledge is cited, valued, and disseminated. This also entails recognising contributions from the Global South, even when methodologies or theoretical orientations diverge from dominant paradigms (Martins, 2020; Mohamed and van der Laag Yamu, 2023).

			More equitable forms of international collaboration are equally crucial. Rather than reinforcing existing hierarchies, collaborative arrangements should prioritise meaningful co-authorship, multilingual engagement, and the recognition of diverse epistemologies. Methodologically, integrating computational techniques with ethnographic and participatory approaches can enrich space syntax research by grounding formal analysis in lived experience and local context. Such pluralism has the potential not only to broaden empirical coverage but also to challenge prevailing assumptions about what constitutes valid and impactful knowledge.

			Institutional actors play a central role in enabling these transformations. Funding bodies and journal publishers can contribute by waiving publication fees for authors from the Global South, supporting multilingual dissemination, and diversifying editorial boards and reviewer pools. Without sustained institutional commitment at these levels, efforts to address epistemic inequality are likely to remain fragmented and uneven.

			Several limitations of this study must be acknowledged. First, bibliometric indicators may inadequately capture research that is locally oriented, practice-based, or published in non-indexed outlets. As has been widely discussed in the literature, such indicators tend to privilege English-language publications and internationally oriented research agendas (Hicks et al., 2015; Sarewitz and Pielke, 2007). These biases are likely to disproportionately affect countries in the Global South, where research may be more closely aligned with local planning challenges than with international academic debates. Second, the macro-level approach adopted here does not capture national or institution-specificities that may explain exceptional performance in certain contexts. Future research could benefit from combining bibliometric analysis with qualitative investigation of institutional strategies, editorial practices, and collaboration dynamics.

			5. Conclusion

			This study demonstrates that the globalisation of space syntax research has been accompanied by persistent, and in some cases intensifying, inequalities in knowledge production and scientific recognition. While publication output has expanded rapidly and new regions – particularly in Asia – have become major contributors, citation impact, collaboration networks, and journal hierarchies remain strongly concentrated in a small number of countries. These findings suggest that convergence in output does not necessarily imply convergence in influence.

			The results underscore the significance of path dependency in shaping the development of scientific fields. Early institutional leadership in space syntax has yielded long-term benefits that continue to shape collaboration, visibility, and recognition. Overcoming these dynamics is likely to require sustained investment, the development of critical research masses, and greater inclusivity in editorial and collaborative practices.

			From a policy perspective, the findings suggest that countries with relatively small scientific communities may benefit from focusing resources on building strong, coherent research clusters in specific fields, rather than dispersing efforts across multiple areas. At the same time, international collaboration remains an important strategy; however, its effectiveness depends on researchers’ ability to access central networks and maintain strong links with domestic institutions.Finally, the distinction between academic impact and societal relevance should remain central to evaluations of research performance, particularly in regions where space syntax research may contribute more directly to addressing local urban challenges than to accumulating international citations.
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