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Abstract. Differences in internal perceptions among Belt and Road Initiative
(BRI) participating countries are key variables influencing targeted communica-
tion and high-quality development, yet existing research largely treats these
countries as a homogeneous whole. Drawing on cognitive divide theory, this
study extends its unit of analysis from individual knowledge stratification to state
actors, integrating framing theory with computational communication methods.
Using sentiment analysis and keyword clustering, it systematically examines
1,695 English-language reports (2021-2025) from Indonesia’s Antara News,
Russia’s The Moscow Times, and Greece’s Kathimerini. The findings reveal that
participating countries do not constitute a monolithic ‘friendly camp’ but exhibit
cognitive gradients shaped by geo-strategic autonomy, cooperation depth, and
institutional embeddedness. Specifically, three cognitive structures emerge: ‘pos-
itive attachment’ (Indonesia), ‘strategic collaboration-confrontation’ (Russia),
and ‘cautious acceptance and reflection’ (Greece). This study extends cognitive
divide theory to state-level transnational public opinion analysis, offering theo-
retical and empirical foundations for understanding cognitive heterogeneity
within BRI partner nations, as well as practical insights for targeted BRI commu-
nication strategies.

Keywords: The Belt and Road Initiative; Cognitive Gap; Framework Theory;
Computational Communication; Sentiment Analysis.

1 Introduction

As the Belt and Road Initiative enters a new decade of high-quality development, its
global narrative and international public opinion landscape have become critical for
sustainability. Existing research provides an important foundation, but two tendencies
prevail: first, a focus on narrative competition framed by a binary opposition between
the West and China; second, treating over a hundred participating countries as a homo-
geneous whole. These perspectives obscure cognitive divisions within participating
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countries arising from historical origins, geopolitical strategies, economic development
stages, and cultural identity. These internal differences directly influence the public
support base and cooperation effectiveness across regions.

The theory of the cognitive divide offers a crucial perspective for analysing this
complexity. Traditionally used to explain knowledge stratification within societies, this
study extends it to international communication to elucidate systematic differences in
how national actors receive, interpret, and reconstruct the BRI narrative. These differ-
ences are embedded in media topic selection, source preferences, narrative logic, and
framing strategies, collectively mapping the cognitive landscape of BRI international
communication.

This study focuses on mainstream media of BRI partner countries, employing big-
data-driven computational communication methods to systematically analyse repre-
sentative media from 2021 to 2025. It aims to answer three questions: First, do micro-
level cognitive divides exist within partner countries masked by macro-level narratives
of friendship? Second, how do these gaps manifest in framing types and emotional
structures? Third, what are the underlying driving mechanisms? By providing empirical
answers, this study seeks to achieve a paradigm shift from a holistic perspective to a
theory of internal cognitive structures, thereby offering theoretical and data support for
more targeted BRI external communication strategies.

2 Literature Review

Existing research has revealed the complex landscape of international communication
regarding the Belt and Road Initiative (BRI) from multiple perspectives: structural mar-
ginalisation within Twitter networks®), competition and cooperation between media
and think tanks!!), mainstream media's communication practices and performance en-
hancementl], mainstream media constructing a “communication community” through
mediatisation practices!¥, and visualisation analysis showing interdisciplinary conver-
gencel'”l. Most findings indicate that global perceptions of the BRI are not entirely uni-
form. However, while deconstructing the “East-West binary”, these studies often treat
the numerous participating countries as a homogeneous “friendly camp”, overlooking
internal cognitive divisions arising from historical traditions, geo-strategic interests, de-
velopment stages, and cultural-geographical characteristics. These micro-level differ-
ences, masked by macro-level narratives of friendship, are key variables influencing
regional implementation. To analyse such cognitive structures, this study expands the
cognitive divide theory from individual knowledge stratification to systemic interpre-
tative differences among state actors.

2.1  The Extension and Application of the Cognitive Divide Theory in
International Communication

Cognitive divide theory, since Tichenor, has focused on knowledge gaps within socie-
ties from disparities in education, income and media exposure. With globalisation, re-
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searchers recognise that cognitive divides also exist between nations due to asymmet-
rical information flows, unequal international status, and cultural filters. Xuan Chang-
chun et al.!” quantitatively showed significant differences in sentiment and framing be-
tween BRI-participating and non-participating countries regarding political, economic
and cultural issues, reflecting deep-seated international cognitive divergences. How-
ever, current research remains largely confined to binary “participating vs. non-partic-
ipating” frameworks, failing to investigate whether more nuanced cognitive gradients
exist within the partner group.

In the digital media era, the cognitive divide takes new forms. Wei Lu et al.l!’' point
out that Al technology drives international cultural communication but also brings risks
such as the “intelligence divide”, disinformation and political bias; the global cultural
order is shifting towards “transcultural communication”. This insight provides crucial
inspiration for extending cognitive divide theory from individual knowledge stratifica-
tion to state actors: in the intelligent communication era, cognitive disparities between
nations stem not only from unequal information access but also from technological
power structures, platform rules and algorithmic bias.

2.2  Framing Theory and Narrative Competition in International
Communication Regarding the Belt and Road Initiative

Framing theory holds that media construct social reality and shape public perception
through selection, emphasis, and exclusion. In BRI international communication, fram-
ing competition lies at the core of global opinion struggles. Existing research shows
that mainstream Western media (e.g., US, Europe) tend to activate negative frames such
as “geopolitical competition”, “debt traps”, and “rule export”, while media in co-con-
struction countries predominantly employ positive frames like “development coopera-
tion”, “interconnectivity”, and “mutual benefit”®®), Similar patterns exist in Indian vs.
Pakistani medial'3].

However, most existing studies rely on small-scale qualitative case analyses, lacking
macro-level, longitudinal, and cross-national comparative perspectives. They struggle
to capture the dynamic evolution of media frames across participating countries or to
quantitatively compare the degree of frame consistency and heterogeneity among dif-
ferent nations.

2.3  Research Progress and Unresolved Issues Driven by Computational
Communication Studies

Computational communication methods—such as natural language processing, topic
modeling, and sentiment analysis—enable systematic mining of large-scale cross-na-
tional media texts. Recent studies have used LDA, Granger causality, K-means cluster-
ing, and exponential random graph models to reveal diverse BRI interaction patterns,
echo chamber effects, and emotional communities on social medial'll'114] These ad-
vances demonstrate the potential of computational approaches.

Nevertheless, existing computational studies generally treat BRI partner countries or
the “Global South” as a homogeneous analytical unit. They fail to examine whether
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cognitive clusters exist within partner countries based on geographic location, depth of
cooperation with China, or institutional embeddedness. These structured cognitive dif-
ferences remain unexplored, leaving a clear gap for this study to address.

3 Research Methodology

This study aims to quantitatively reveal the cognitive gaps and framing differences
within the participating countries of the Belt and Road Initiative by systematically col-
lecting and analysing news reports from their mainstream media. The research design
follows the standard procedures of computational communication studies, comprising
three stages: data collection, pre-processing, and multi-dimensional computational
analysis.

3.1 Data Collection and Pre-processing

To overcome the limitations of previous studies that treated participating countries as a
homogeneous whole, this study adopts a typological comparative design. A sample se-
lection framework is constructed based on three constructional dimensions—geograph-
ical location, depth of cooperation with China, and level of economic development—
to ensure that the selected countries exhibit structural differences and comparative sig-
nificance within the group of participating nations. The specific dimensions are as fol-
lows: Firstly, geographical location: covering key nodes along the Maritime Silk Road
and the Land-based Silk Road Economic Belt, whilst taking into account the three con-
tinents of Asia, Europe and Africa to ensure geographical diversity; secondly, depth of
cooperation with China: based on indicators such as the implementation of Belt and
Road projects, the timing of cooperation agreements and bilateral trade volumes, dis-
tinguishing between varying degrees of participation to reflect the influence of different
stages of development on perceptions of the Belt and Road Initiative.

Media Selection.

Based on the above framework, this study has identified the following three countries
and their representative English-language media outlets as the analytical units for mul-
tidimensional comparison, as detailed in Table 1.

The selection of these three countries forms a multidimensional comparative
framework designed to reveal internal cognitive structures within participating nations.
Geographically, the sample covers Asia (Indonesia, Russia) and Europe (Greece),
encompassing key nodes along both the Land and Maritime Silk Roads. Economically,
it includes high-income (Russia, Greece) and upper-middle-income (Indonesia)
countries. Regarding cooperation depth with China, it includes deep strategic
collaboration (Russia) and above-average cooperation (Indonesia’s Jakarta—Bandung
High-Speed Railway; Greece’s Port of Piraeus). Although limited to three countries,
this design maximises structural differences in geography, development stage, and
cooperation model, possessing theoretical explanatory power to facilitate a paradigm
shift from a ‘holistic’ approach to a ‘theory of internal cognitive structures’.
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Specifically, this design addresses whether micro-level cognitive divides exist within
BRI partner countries that are obscured by macro-level narratives of friendship, thereby
probing cognitive gradients and narrative fragmentation shaped by historical origins
and geopolitical strategies.

Table 1. Sample selection framework and media profiles of three BRI co-construction coun-
tries

Geographical The extent of cooperation with

Country location China Media Media Profile
The Indonesian National News
Southeast Asia Above-average cooperation :l\agnetn C};;ngshn:?foi‘i}{g:% ;)Vfgr(:aé
. (a key hub on (flagship projects such as the Ja- P - 2
Indonesia - . Antara News and reflects the Indonesian govern-
the Maritime karta—Bandung High-Speed s R .
Silk Road) Railway) ment’s official stance and main-
stream public opinion on the Belt
and Road Initiative.
Eurasia (a key Strategic partner (alignment of Mainstream English-language media
Russia partner on the the Eurasian Economic Union The Moscow in Russia: Narratives on the Belt and
Land Silk with the Belt and Road Initia- Times Road Initiative from the perspective
Road) tive) of a strategic partner.
Southern Eu- Greece’s most influential English-
rope (the Euro- Above-average cooperation (the Kathimerini language media outlet, reflecting the
Greece pean gateway g P (English Edi- southern gateway nation’s ac-

Port of Piracus project) tion) ceptance of and reflections on the

Belt and Road Initiative.

to the Maritime
Silk Road)

Data Collection Methodology.

The data collection period for this study spans from 1 January 2021 to 31 December
2025. The year 2021 was chosen as the starting point because on 19 November 2021,
President Xi Jinping delivered an important speech at the Third Symposium on the Belt
and Road Initiative, emphasising the need to “promote the high-quality development of
the Belt and Road Initiative and achieve continuous new results”. This speech marked
the official entry of the Belt and Road Initiative into a new phase of high-quality devel-
opment. The year 2025 was set as the cut-off date for the study, covering the critical
period from the deepening of the initiative’s development to its strategic adjustment.
Furthermore, the retrievable data from the selected media outlets fully covers this
timeframe, ensuring the consistency and comparability of the data.

Data collection utilised a web crawler written in Python, combined with the search
functions on each media outlet’s official website, to automatically extract data from the
official websites of the three media outlets mentioned above. The search keywords were
constructed around the ‘Belt and Road’ initiative and related expressions, and were
divided into two categories: core keywords and supplementary keywords: Core key-
words: Belt and Road Initiative, Silk Road, etc.; To ensure comprehensiveness,
“CPEC” and its full name were specifically added for the Pakistan case study to fully
capture reports related to the China-Pakistan Economic Corridor. All keywords were
applied to searches of headlines and body text using Boolean logic (OR operators). The
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fields collected included: headline, publication date, body text, article link, and au-
thor/source (where available). The raw data was stored in a structured format to con-
struct the initial corpus.

Data Cleaning and Pre-processing.

The following cleaning steps were applied to the raw data: deduplication was performed
to remove completely duplicate reports based on their headlines; non-news text (such
as advertisements, statements and notices) was filtered out; reports unrelated to the
‘Belt and Road’ theme were filtered out based on the frequency of keywords in the
body text and their context; and text encoding formats were standardised, with HTML
tags and garbled characters removed. A total of 1,695 valid articles were ultimately
obtained, with the distribution of media samples across countries as follows: 882 from
Indonesia’s Antara News, 317 from Russia’s The Moscow Times, and 496 from
Greece’s Kathimerini (English Edition).

3.2  Analytical Methods

This study integrates the analytical perspective of framing theory and employs a com-
putational text analysis method combining sentiment analysis with keyword clustering
to systematically identify and compare the cognitive structures of media in co-con-
structing nations. In recent years, methods combining manual framing analysis with
automated content analysis (such as sentiment analysis and keyword clustering) have
been shown to effectively reveal complex framing structures within media discourse!?,

Sentiment Analysis.

For dictionary-based sentiment analysis, the VADER (Valence Aware Dictionary and
sEntiment Reasoner) tool was employed. Although this tool was originally designed
for social media texts, it is equally well-suited for news texts. Given the specific context
of the ‘Belt and Road’ initiative, this study has adapted the VADER default dictionary
for the domain: positive sentiment terms such as ‘prosperity’, ‘interconnectivity’, ‘mu-
tual benefit and win-win outcomes’, and ‘sustainable development’ were manually
added, alongside negative sentiment terms such as ‘debt trap’, ‘colonial expansion’,
‘hegemony’, and ‘exploitation’, to enhance the accuracy of sentiment classification.
Sentiment polarity (positive, neutral, negative) was assessed for the headlines and body
text of each news report, and sentiment intensity scores were calculated. By calculating
the average sentiment score and sentiment distribution ratio for samples from each
country’s mainstream media, this study reveals their macro-level sentiment tendencies
and structural differences.

Keyword Cluster Analysis.

To explore in depth the differences in narrative frameworks within ‘Belt and Road’
coverage across mainstream media in various countries, this study employs a part-of-
speech combination clustering method. This method identifies patterns of part-of-



1110 Y. Sun

speech combinations in high-frequency word pairs (co-occurring word pairs) to
construct a framework for analysis across three semantic dimensions: Firstly, the
“proper noun + verb” combination is used to identify the core actors in the reports
(countries, leaders, institutions, etc.) and their primary actions, revealing the “actor-
action framework”, i.e. who is driving or hindering Belt and Road-related initiatives;
Second, “noun + verb” combinations are used to extract objects (issues, projects,
policies, etc.) and their associated actions or states, revealing the “object-action
framework”, i.e. how different issues are constructed (actively promoted, passively
addressed or neutrally described); Thirdly, “noun + noun” combinations are used to
identify relationships between entities, revealing the “entity association framework”—
that is, the domains (such as infrastructure, energy, geopolitics, environmental
protection, etc.) with which the Belt and Road Initiative is discussed in conjunction,
thereby reflecting the media’s thematic connections and value orientations. This
keyword clustering method avoids the subjective reliance on the number of themes
inherent in traditional thematic modelling, and is able to preserve the linguistic
authenticity and semantic associations of media reports more intuitively; it is
particularly suitable for comparative framework analysis across nations and contexts.

4 Research Findings and Discussion

4.1 Macro-level Sentiment Trends and Cognitive Structure Types

The results of the sentiment analysis indicate that, whilst the overall sentiment in
mainstream media coverage of the Belt and Road Initiative in Indonesia, Russia and
Greece is predominantly positive, there are significant differences in sentiment
intensity, the proportion of negative sentiment, and the structure of sentiment
distribution. This reveals micro-level cognitive divides within participating countries
that are masked by macro-level narratives of friendship. Specifically, the sentiment
structures of the three countries can be summarised as ‘positive attachment’, ‘strategic
cooperation and confrontation’, and ‘cautious acceptance and reflection’ respectively.
The sentiment distribution patterns for each country are visualized in Figs. 1-3, and the
corresponding cognitive structure types are summarized below.

Indonesia: Positive Attachment Cognitive Structure.
Of the 882 reports from Indonesia's Antara News, 788 were positive (89.3%), 26 neg-
ative (3.0%), and 68 neutral (7.7%), showing a highly concentrated positive sentiment
(see Fig. 1). This reflects a “positive attachment” cognitive structure. As the host of the
Jakarta—Bandung High-Speed Railway, Indonesia’s state media has embedded the BRI
into its national development narrative, prioritising positive construction and mutual
benefit.

Keyword cluster analysis confirms this: high-frequency subjects include “Indone-
sia”, “Jokowi”, “Prabowo”, “Xi”, and “China”, paired with positive verbs such as
“push”, “boost”, and “strengthen”. Noun-noun clusters feature terms like “infrastruc-
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ture development”, “energy transition”, and “supply chain”, highlighting a develop-
ment-oriented, project-driven framework. A study of The Jakarta Post and The Jakarta
Globe also found economic cooperation as the dominant narrative, though the South
China Sea issue occasionally disrupts this, leading to a generally cautious tone!!®),
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Fig. 1. Sentiment distribution of Antara News coverage on the Belt and Road Initiative (2021—
2025)

Russia: A Cognitive Structure of Strategic Cooperation and Confrontation.

Of the 317 reports from Russia's The Moscow Times, 79 were positive (24.9%), 79
negative (24.9%), and 159 neutral (50.2%), presenting a “positive-negative confronta-
tion” pattern (see Fig. 2). This reflects a “strategic cooperation-confrontation” cogni-
tive framework. Russia, as the leading nation of the Eurasian Economic Union, actively
aligns with the BRI while harbouring anxiety over potential loss of geopolitical influ-
ence. Kristiina ["lotes that Russia’s Asian connectivity policy has shifted from coop-
eration to coercion, and Yang Rong ['?lalso finds positive and negative reports roughly
equal in Russian media.

Keyword cluster analysis shows high-frequency subjects include ‘official’, ‘expert’,
‘president’, and ‘minister’, paired with verbs such as ‘say’, ‘sign’, and ‘face’. In noun-
noun clusters, China, Russia, the US, and the UK appear together, placing the BRI
within a multipolar geopolitical framework. Positive sentiment pairs like ‘agreement
sign’ contrast with negative ones like ‘corruption fight’, revealing a dual-track structure
of external strategic cooperation and internal oversight.
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Fig. 2. Sentiment distribution of The Moscow Times coverage on the Belt and Road Initiative
(2021-2025)
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Greece: A Cautious Adoption of a Reflective Cognitive Framework.

Of the 496 reports in Greece's Kathimerini, 248 were positive (50.0%), 177 neutral
(35.6%), and 71 negative (14.4%) (see Fig. 3). The proportion of neutral reports is sig-
nificantly higher than in the other two countries. This sentiment structure reflects a
‘cautious acceptance with reflection’ cognitive framework. As an EU member state and
host of the Piraeus Port project, Greece welcomes Chinese investment but remains sub-
ject to EU norms and institutional constraints. Consequently, the media reserves space
for reflection and criticism within positive coverage. As Wu Yaming et al.®® also found,
Greek media maintain reflective reporting on issues such as debt risks and environmen-
tal standards.

Keyword cluster analysis shows high-frequency subjects include ‘Cyprus’, ‘minis-
er’, ‘EU’, and ‘Greece’, paired with verbs such as ‘say’ and ‘visit’, indicating a focus
on domestic and EU actors. Entity terms like ‘energy security’, ‘climate change’, and
‘infrastructure project’ span diverse fields. Positive combinations include ‘strengthen
cooperation’, while negative ones relate to epidemic control. Overall, Greece’s framing
exhibits multilateral balance and cautious acceptance under EU norms.
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Fig. 3. Sentiment distribution of Kathimerini (English Edition) coverage on the Belt and Road
Initiative (2021-2025)

In summary, whilst the mainstream media in Indonesia, Russia and Greece have not
exhibited an overall negative shift in their sentiment towards the Belt and Road
Initiative, their cognitive structures reveal three distinct types. This finding indicates
that the participating countries do not constitute a homogeneous “friendly camp”, but
rather exhibit a cognitive gradient and narrative differentiation shaped by structural
factors such as geographical location, strategic autonomy, institutional embeddedness
and the depth of cooperation with China.

5 Conclusions and Discussion

This study employs sentiment analysis and keyword clustering methods to conduct a
systematic quantitative analysis of mainstream media coverage of the Belt and Road
Initiative in Indonesia, Russia and Greece between 2021 and 2025, with the aim of
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revealing whether there are cognitive divides within participating countries that are ob-
scured by a macro-level narrative of friendship. Firstly, the participating countries do
not constitute a monolithic ‘friendly bloc’; rather, there exists a cognitive gradient and
narrative divergence shaped by structural factors such as geopolitical strategic auton-
omy, the depth of cooperation with China, and institutional embeddedness. Secondly,
this differentiation manifests specifically in three distinct types of cognitive structures:
the ‘positive attachment type’ represented by Indonesia, the ‘strategic collaboration-
confrontation type’ represented by Russia, and the ‘cautious acceptance and reflection
type’ represented by Greece. Thirdly, the formation of these three cognitive structures
is closely linked to the structural positions of these countries as recipients of flagship
projects, regional powers, and EU member states, respectively, reflecting how media
reporting frameworks and emotional orientations are jointly shaped by national interest
positioning and external institutional constraints.

In terms of theoretical contributions, this study extends the analytical scope of the
cognitive divide theory from traditional individual or intra-societal knowledge stratifi-
cation to the realm of transnational public opinion differentiation at the level of state
actors. The research demonstrates that the cognitive divide theory is applicable not only
to explaining knowledge gaps resulting from unequal access to information, but also to
analysing transnational media cognitive differences arising from structural factors such
as geopolitics, economic interests and institutional norms. This extension provides a
new analytical framework for the application of the theory within international com-
munication studies.

In terms of practical contributions, the findings of this study offer data-driven deci-
sion-making references for the targeted communication of the Belt and Road Initiative.
The research reveals that within participating countries, there is not a unified audience
for narratives, but rather differentiated cognitive types. Consequently, external commu-
nication strategies should abandon a ‘one-size-fits-all’ narrative approach. Instead, they
should formulate differentiated communication strategies and discourse designs tai-
lored to distinct cognitive structures to enhance the public support base and cooperative
efficacy of the initiative’s implementation across different regions.

This study also has certain limitations. Firstly, due to constraints on data availability,
the study selected only three representative countries and their English-language media
as the analytical sample, failing to cover the unique narratives of more participating
countries and their media in local languages. Secondly, whilst sentiment analysis meth-
ods can effectively identify the emotional polarity of large-scale texts, they remain lim-
ited in recognising complex rhetorical devices such as irony and metaphor, which may
affect the accuracy of sentiment interpretation. Future research could expand the sample
of countries and media types, and combine quantitative methods with qualitative ap-
proaches such as in-depth interviews or discourse analysis, to further uncover the deep-
seated socio-cultural roots underlying these cognitive divides, thereby providing a more
comprehensive understanding of the complex landscape of international communica-
tion regarding the Belt and Road Initiative.

Overall, this study, through big data-driven computational communication methods,
has achieved a paradigm shift from the ‘holistic theory of participating countries’ to the
‘internal cognitive structure theory’, revealing systematic cognitive differences in Belt
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and Road coverage across the mainstream media of Indonesia, Russia and Greece. The
findings not only validate the applicability of the cognitive gap theory in transnational
public opinion analysis but also provide theoretical grounds and empirical support for
promoting the high-quality development of the Belt and Road Initiative and its targeted
international communication.
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