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ABSTRACT
In fewer than seven years since the launch of the Belt and Road Initiative, 138 countries have
signed onto the program, with, by some counts, 118 projects being planned. The Belt and Road Initiative is a Chinese multi-trillion–dollar global infrastructure initiative that has geopolitical implications for both participating and nonparticipating countries. Some of the unique selling points of this
initiative also make it controversial among its stakeholders. These variations in sentiments can be
perceived in the media reporting in which there is freedom of expression. This paper uses sentiment
analysis to gauge the variation in the stakeholder perception over time across three groups: China,
participating countries, and nonparticipating countries. Our analysis of 7,856 news articles has provided quantitative evidence of declining positive sentiment over time.
Keywords Belt and Road Initiative, One Belt One Road, Natural Language Processing, Sentiment Analysis,
Opinion Mining

1. Introduction
1.1 Historical Context
President Xi Jin Ping of China in 2013 announced what was then known as the One Belt One Road strategy
(Chatzky and McBride 2019). The belt in this strategy referred to the terrestrial corridors, whereas the road referred
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to the maritime lanes. This plan was a modern take on the ancient Silk Route/Road. The original Silk Road was not
singular, nor did it only facilitate the silk trade. It was a network of roads that carried different goods from different
countries. From West to East, these goods included horses, saddles and riding tack, grapevine and grapes, dogs and
other animals both exotic and domestic, animal furs and skins, honey, fruits, glassware, woolen blankets, rugs, carpets, textiles (such as curtains), gold and silver, camels, slaves, and weapons and armor. From East to West, the
goods included the following: silk, tea, dyes, precious stones, china (plates, bowls, cups, vases), porcelain, spices
(such as cinnamon and ginger), bronze and gold artifacts, medicine, perfumes, ivory, rice, paper, and gunpowder
(Mark 2019). The road carried more than goods. It also brought migrants, religion, science, and art (UNESCO
2019). Its amalgamation, therefore, was very organic. In fact, the network was not called Silk Road until 1877
(Whitﬁeld 2007). As with the original Silk Road, the modern version is not a single road but a network of roads.
The name, therefore, was subsequently changed from One Belt One Road to the Belt and Road Initiative (BRI) to

reﬂect this broader scope (Bērzin
 a-Cerenkova
2016).
1.2 China’s Plans for Its New Silk Road
The idea of rejuvenating the ancient Silk Road is not new and has been discussed and advocated enthusiastically in
the past (Grifﬁths 2017). However, the magnitude of China’s approach seems to have created apprehension in policymakers adversely impacted by the project. President Xi plans to develop a network of roads, railways, pipelines,
and ports to facilitate trade with the world. China’s investment in this global initiative is expected to cross well over
a trillion dollars. The BRI has six main economic corridors: (1) the New Eurasian Land Bridge, (2) the ChinaCentral Asia-West Asia Corridor, (3) the China-Pakistan Corridor, (4) the Bangladesh-China-Myanmar Corridor,
(5) the China-Mongolia-Russia Corridor, and (6) the China-Indochina Peninsula Corridor (Indermit Gill and
Mathilde 2019). China claims that this project is economic in nature and would be a mutual win-win for all the parties involved. Many countries, however, have been skeptical about both the intent as well as the consequences of
this mega project on the host nations (Chatzky and McBride 2019).
1.3 Concerns about the BRI
There are two main categories of apprehensions with regard to this initiative: economic and strategic. Economically,
the problems revolve around debt implications for the countries taking on the BRI-linked projects. At the same time,
strategically, the concerns are about the implication of the indebtedness of the borrowers on their ability to make
independent policy decisions (Hurley, Morris, and Portelance 2019). An excellent example of this is Sri Lanka’s
Hambantota port project (Rithmire and Li 2019). Sri Lanka took a loan of more than a billion dollars from the Chinese Ex-Im bank to pay for the Chinese-built port in southern Sri Lanka. The port, however, did not generate the projected revenue, and the Sri Lankan government ended up handing over the port in lieu to China. This concern of the
borrowing countries has led to public opposition to the BRI-funded projects in Sri Lanka, Maldives, Malaysia,
Kenya, and Pakistan (Balding 2018). Other countries, such as the United States of America and India, have reservations due to the strategic implications of the growing Chinese inﬂuence on the BRI-participating countries. Indeed,
infrastructure that is used to support trade can be equally efﬁciently used to support the military. The Chinese have
been accused of being opaque in their dealings and resorting to bribery to get the decisions in their favor. China has
made conscious efforts to overcome this image by both being open in its dealings (Bloomberg 2019) and disseminating information (Adrien 2019). China has renegotiated some of its projects while it has also written off some of the
loans that it has given. These steps have had some success in resurrecting stalled projects and public opinion.
Anecdotal evidence shows that the perception about the BRI has been swinging both in the positive as well as the
negative direction. An understanding of the public perception of the BRI has policy implications in participating
and nonparticipating countries. Thus, it is important to understand the public sentiment of the BRI in a systematic
and unbiased manner. In this paper, we explore public sentiment of the BRI in a systematic and unbiased manner
by using a natural language processing (NLP) based approach. NLP techniques allow us to analyze large amounts
of textual data in an automated fashion, thereby enabling us to extract useful information from vast quantities of
documents in a cost-effective and unbiased manner.
Without the use of NLP, a large-scale analysis such as the one presented in this article will not be practically feasible because the alternative would be for a human to manually analyze the documents. The magnitude and direction
of public opinion in both temporal and spatial domains are examined by using sentiment analysis, an NLP technique. This is among the ﬁrst applications of an NLP-based approach to investigating public opinion about the BRI
and is one of the few applications of NLP in the ﬁeld of transportation in general. We assessed public opinion on
the BRI from news articles in the international media. The use of sentiment analysis overcomes the challenge of
manually identifying, aggregating, and summing diverse opinions and trends from a large dataset of more than
7,000 news articles published over an approximately ﬁve-year period. The automated sentiment analysis process
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also removes any human bias in determining opinion. Thus, our paper contributes to the meager extant literature on
NLP applications to transportation by introducing a novel method of determining public opinion on one of the
major global initiatives with signiﬁcant geopolitical importance.

2. Literature Review
Research on the application of machine learning and artiﬁcial intelligence (AI) techniques in transportation is still
in its infancy, although substantial progress has been made in recent years. There is limited extant literature that we
are aware of applying NLP techniques to assess public opinion of the BRI. The earliest research articles that applied
sentiment analysis in the BRI context seem to have been published around 2019. Niu and Wu (2019) used the “Belt
and Road” related corpus to evaluate different sentiment analysis methods. They found that the accuracy of the
dictionary-based method depended on the comprehensiveness of the selected emotional dictionary. Arifon et al.
(2019) compared the Chinese and European discourses with regard to the “Belt and Road Initiative.” They found
the European media suspicious of the Chinese media, which they considered a voice of the Chinese ruling party. Li
et al. (2019) ranked the consumer’s risk perception on nine BRI countries from high to low: Czech Republic, Thailand, Malaysia, Turkey, Hungary, Poland, Russia, Singapore, and Romania. Ali et al. (2020) conducted a thematic
content analysis of opinion in the Pakistani Twittersphere. They found that the technicians of opinion were effectively adopting the multi-thematic discourse and portraying the China-Pakistan Economic Corridor (part of the
BRI) as a landmark project.
A systematic review and comparative assessment of the Chinese and English-language literature on the environmental impacts of China’s BRI (Teo et al. 2020) found that much of the Chinese literature may be targeted for domestic
consumption and thus may not contribute to the international discourse on BRI. A paper by Chandra et al. (2020)
that aimed to extract the sentiments of the BRI from Twitter found positive sentiments dominant among the extracted
tweets. However, closer inspection revealed that some of those classed positive tweets were, in fact, sarcastic in
nature. Malik (2020) used rhetorical theory to analyze the Chinese ofﬁcial report in 2019, the American versus European media response to the BRI project, and the US direct response to the BRI in the Indo-Paciﬁc Strategy in 2019.
Napitupulu et al. (2020) analyzed public sentiment through social media and Twitter on foreign workers in Indonesia
during the coronavirus disease 2019 (COVID-19) pandemic. The data were collected by using social network analysis by identifying related topics in Drone Emprit Academic (software for social media monitoring and analytics).
The study results indicated negative sentiments toward the existence of foreign workers, especially those from
China. Li et al. (2021) developed a novel socio-environmental sensing approach by synthesizing remote sensing
imagery and geotagged Twitter data to map the socio-environmental impact of Large-scale infrastructure projects.
Their focus was on two BRI ﬂagship projects, namely, the Mombasa-Nairobi Standard Gauge Railway in Kenya and
the China-Pakistan Economic Corridor in Pakistan. In that context, they found that public sentiment toward the projects was largely positive and improved over time. Zhou et al. (2021) conducted a public opinion analysis of a very
speciﬁc component of the BRI, that is, the Linyi trade service-oriented country logistics hub in Shandong, China.
Their scope was limited to contents in CCTV1, People’s Daily, People.com.cn, Guangming.com, Chinanenews.com,
Ministry of Commerce, China Media Group, and CnR.cn, where they found the opinions to be largely positive.
Few research articles have applied NLP techniques to assess passenger satisfaction, service quality, and community
engagement. The most common NLP technique used in these studies is sentiment analysis, which examines language in social media and blogs to detect positive or negative emotion words and words that convey, for example,
satisfaction, engagement. Liu, Li, and Li (2019) used sentiment analysis to investigate the public transportation
comments found on the Dazhong-Dianping Shanghai Station website to extract opinions and to determine transportation service satisfaction. Evans-Cowley and Grifﬁn (2012) used sentiment analysis to investigate microparticipation in the Austin Strategic Mobility Plan. They analyzed 49,000 posts on Twitter and Facebook to determine
public engagement with the strategic planning process. Das et al. (2018) investigated Twitter data with bike commuting hashtags to understand factors that inﬂuence people to bike commute. They used exploratory text mining
and sentiment analysis to analyze how people’s opinion on bike commuting has changed over the years.
Apart from sentiment analysis, some studies used text mining to analyze unstructured textual data. Gu, Qian, and
Chen (2016) mined Twitter data to detect trafﬁc incidents in real time. They used keywords and their embeddings
to train a classiﬁer to determine whether there was a trafﬁc incident. Mehrotra and Roberts (2018) analyzed the
vehicle owner’s questionnaire crash data collected by the National Highway Transportation and Safety Administration by using latent semantic analysis to identify the emergent themes that capture the key issues that vehicle
owners encountered. Thus, research that applied NLP techniques to unstructured data to analyze transportationrelated problems is meager. We contribute to this scant extant literature by applying NLP techniques to analyze
public opinion about the BRI with important geopolitical ramiﬁcations.
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3. Research Questions
The research questions we investigated in our study are as follows:
1.
2.
3.
4.

What is the overall public sentiment about the BRI gathered from the international news media?
How does this sentiment change over time?
How does this sentiment break down by categories (China, BRI participants, and BRI nonparticipants)?
What are some key drivers of the changes in BRI-related sentiment over time across the clusters?

4. Methodology
4.1 Data
The data consisted of news articles in English about the BRI. Using only the English language articles made it possible to use a common lexicon. These articles were collected from the Factiva database. Factiva is an international
news database curated by Dow Jones, New York, USA, a leading provider of news and ﬁnancial information. It
offers a powerful research platform, with comprehensive coverage of international news from more than 32,000
sources. We searched the Factiva database for the keywords “Belt and Road Initiative” over the time period from
the BRI initiative announcement in September 2015 to May 2020, which resulted in 7,856 news articles. Many of
these were duplicates, that is, original opinions republished by other sources. To get a more realistic idea of the
source of the sentiment, the republished articles were ignored and the original agency and its location were credited
as being the source. This brought the total number of unique articles down to 1,419 and their sources to 57 countries. The distribution of unique news articles by the source countries is shown in Figure 1, and the distribution of
news articles (including duplicates) over time is shown in Figure 2, which is intended to show the degree of excitement that accompanied the 2017 and 2019 BRI-associated forums in Beijing.

Figure 1: Distribution of news articles by country.
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Figure 2: Distribution of the number of news articles over time.
We divided the countries into three regional categories: China, countries participating in BRI (henceforth referred
to as participating countries), and countries not participating in BRI (henceforth referred to as nonparticipating
countries). We felt that it was prudent to divide the countries into these three categories because China is the original initiator and sponsor of the project, whereas nonparticipating countries have maintained opposition to the project
for various reasons, including geopolitics, and, ﬁnally, participating countries that have at least on paper signed on
to this project. At the time of this report, 138 countries have signed cooperation documents with China for the BRI
(Table 1).
These agreements are exploratory and have not necessarily translated into actual projects. It, therefore, is assumed
that they are open to actual projects but are not essentially committed. China, as the sponsor, could be argued to
have a relatively positive outlook of the project, although those countries that have consistently held an unfavorable
view could be considered as being committed to an opposing perspective. Finally, those that have signed the agreements are probably the ones most open to different perspectives. This paper, therefore, separates the sentiments
across the three groups to avoid cross bias among them. The countries that we categorized as participating and nonparticipating are shown in Figure 3.

5. Analysis
We used sentiment analysis to detect the emotions from the news articles to address our research questions. Sentiment analysis (also referred to as opinion mining) is a NLP technique that attempts to categorize the emotions and
sentiments in a block of text. Most sentiment analysis tools will classify the sentiment as positive, negative, or neutral, and will also provide indexes for affective states, for example, anger, sadness, happiness. Sentiment analysis
has been widely used to mine emotions from social media posts and news articles, and to effectively identify
depression, anxiety, and other emotions (De Choudhury et al. 2013).
There are two main approaches to extracting sentiment from text. The lexicon-based approach uses a dictionary of
words annotated with their sentiment polarities, whereas the text classiﬁcation approach involves building classiﬁers
from labeled instances of texts. Lexicon or dictionary-based approaches work well when there are insufﬁcient
human classiﬁed data or when human classiﬁcation is time-consuming and expensive. The lexicon-based approach
has several important advantages: ﬁrst, once the dictionary is selected, researcher subjectivity is avoided; second,
the method scales to large samples; and third, because the dictionaries are publicly available, it is easier to replicate
the analysis of other researchers (Loughran and McDonald 2016).
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Table 1: The list of countries that have signed cooperation documents for the
Belt and Road Initiative (Belt and Road Portal 2020).

No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Country

No.

Country

No.

Country

No.

Country

Afghanistan
Albania
Algeria
Angola
Antigua and
Barbuda
Armenia
Austria
Azerbaijan
Bahrain
Bangladesh
Barbados
Belarus
Benin
BiH (Bosnia and
Herzegovina)
Bolivia
Brunei
Bulgaria
Burundi
Cambodia
Cameroon
Cape Verde
Chad
Chile
Comoros
Costa Rica
Croatia
Cuba
Cyprus
Czech Republic
Djibouti
Dominic
Dominica
East Timor
Ecuador
Egypt

36
37
38
39
40

71
72
73
74
75

Luxembourg
Madagascar
Malaysia
Maldives
Mali

106
107
108
109
110

Senegal
Serbia
Seychelles
Sierra Leone
Singapore

41
42
43
44
45
46
47
48
49

El Salvador
Equatorial Guinea
Estonia
Ethiopia
Federated States
of Micronesia
Fiji
Gabon
Gambia
Georgia
Ghana
Greece
Grenada
Guinea
Guyana

76
77
78
79
80
81
82
83
84

Malta
Mauritania
Moldova
Mongolia
Montenegro
Morocco
Mozambique
Myanmar
Namibia

111
112
113
114
115
116
117
118
119

Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Sudan
Sri Lanka
Sudan
Suriname

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Hungary
Indonesia
Iran
Iraq
Israel
Italy
Ivory Coast
Jamaica
Kazakhstan
Kenya
Kiribati
Korea
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Lithuania

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

Nepal
New Zealand
Niger
Nigeria
Niue
North Macedonia
Oman
Pakistan
Panama
Papua New Guinea
Peru
Philippines
Poland
Portugal
Qatar
Republic of Congo
Romania
Russia
Rwanda
Samoa
Saudi Arabia

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Tajikistan
Tanzania
Thailand
Togo
Tonga
Trinidad Tobago
Tunisia
Turkey
Uganda
Ukraine
United Arab Emirates
Uruguay
Uzbekistan
Vanuatu
Venezuela
Vietnam
Yemen
Zambia
Zimbabwe

We used the lexicon-based approach in this study due to its inherent advantages. It would be time-consuming and
impractical to manually classify the sentiment in the news articles to create a large enough training dataset. Moreover, the manual classiﬁcation approach would introduce human bias. There are several sentiment lexicons publicly
available. We used a popular lexicon called the NRC lexicon (Mohammad and Turney 2013), which consists of
14,182 words, 2,317 positive, and 3,338 negative.
We preprocessed the data by removing stop words, punctuation, numbers, white spaces, and other words that
would not convey sentiment. The sentiment analysis was done on the preprocessed data. The sentiment analysis
output was a count of positive and negative sentiment words by month and by the three regional categories (China,
participating countries, and nonparticipating countries). We computed a positive, negative, and overall sentiment
index from this output by month and by regional category. We computed an index of positive sentiment by normalizing the number of positive sentiment words by the total number of words in that month. The negative sentiment
index was computed in the same way as the positive sentiment index. An overall net sentiment index was computed
by subtracting the count of negative sentiment words from the count of positive sentiment words and normalizing
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Figure 3: Participating and nonparticipating countries. Note: countries that we were not able to verify the status of
have been grayed out.
this difference by the total number of words. We used the methodology described above to determine positive and
negative sentiment of the BRI consistently across China, the participating countries, and the nonparticipating countries. We used the R software to perform the analysis.

6. Results and Discussion
The overall sentiment aggregated across all the countries that were part of our analysis is shown in Figure 4. As can
be noted from a visual inspection of the graph, the overall positive sentiment is greater than the overall negative sentiment, thus, which leads to a net positive overall sentiment for BRI. The positive sentiment seems to be declining
over time in Figures 4–7 that is, overall, China, participating countries, and nonparticipating countries, whereas the
negative sentiment has held steady. The graph also shows peaks in overall positive sentiment during 2016.
Trend lines were ﬁt to the data by using time series regressions to evaluate the trend in sentiments in a statistical
manner. The dependent variables were the overall, positive, and negative sentiments, and the independent variable
was time. The parameters of the time series regressions for the trend lines shown in Figures 4–7 are shown in Table 2.
The regression results show statistically signiﬁcant (p < 0.001) negative slopes for overall sentiment and positive
sentiment across all three groups: China, participating countries, and nonparticipating countries. The regression
model p values were also statistically signiﬁcant at the 99% level. The slopes for the negative sentiment for China
and the nonparticipating countries were not statistically signiﬁcant, which indicates no signiﬁcant change in the negative sentiment. Thus, the statistical analysis corroborates in a more rigorous manner what can be gleaned by a
visual inspection of the graphs. A further statistical test was conducted to see if the mean sentiments were different
among the three groups: China, participating countries, and nonparticipating countries. The results of the analysis
of variance for difference of means are shown in Table 3.
The analysis of variance results show that there was a statistically signiﬁcant (p < 0.001) difference in all three
means among the three groups. Post-hoc analysis was performed by using the Tukey HSD (honestly signiﬁcant difference) multiple comparison tests. The Tukey tests showed a statistically signiﬁcant (p < 0.001) difference in the
mean sentiments among all three pairs (China versus participating countries, China versus nonparticipating countries, and participating versus nonparticipating countries).
One reason for the overall positive sentiment being greater than the overall negative sentiment could be that China
has created an overall positive outlook on the program. This can be conﬁrmed by the fact that in fewer than seven
years since the project was initially proposed by President Xi Jin Ping of China, by some counts, there are 118 projects planned (Hielscher and Ibold 2020), spread across 138 countries (Belt and Road Portal 2020). However, these
ﬁgures are difﬁcult to verify because the projects are of varying types across multiple countries, and their status is
not clear. There are some projects that have been agreed to on paper but have not progressed beyond the planning
29
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Figure 4: Overall sentiment across all countries.

Figure 5: Sentiment analysis of news articles from China.
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Figure 6: Sentiment analysis of news articles from participating countries.

Figure 7: Sentiment analysis of news articles from nonparticipating countries.
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Table 2: Time series regression (trend line) parameters.

Dependent Variable

Group

Slope

Intercept

R2

Regression Model p Value

***

Overall sentiment

0.0216 0.1544
China
–0.00021 (6.37 e-05)
Participating –0.00068 (7.78 e-05)*** 0.0441 0.5725
Nonparticipating –0.0007 (0.00014) *** 0.0519 0.3125

0.0021***
4.6 e-12***
4.9 e-06***

Positive sentiment

China
–0.00023 (7.11 e-05)*** 0.0288 0.1504
Participating
–0.0009 (9.22 e-05)*** 0.0615 0.5998
Nonparticipating –0.00073 (0.00014)*** 0.0677 0.3233

0.0024***
6.25 e-13***
2.63 e-06***

Negative sentiment

China
0.00002 (1.9 e-05)
Participating –0.00017(3.75 e-05)***
Nonparticipating –3.6 e-05 (4.37 e-05)

0.2939
2.26 e-05***
0.41598

0.0072 0.0193
0.0013 0.2721
0.0158 0.012

Standard errors are reported in parentheses.
***
Indicates signiﬁcance at the 99% level

Table 3: The analysis of variance test for comparison of mean sentiments.

Overall sentiment
Positive sentiment
Negative sentiment
***

F Statistic

p

13.78
26.5
43.41

2.79 e-06***
8.98 e-11***
5.07 e-16***

Indicates signiﬁcance at the 99% level.

stage or have been scaled down (Chandran 2019). Other projects have been canceled and then restarted under different terms, for example, the Malaysian East Coast Rail Link (Fook 2019) and the Sri Lankan Hambantota Port
Development Project (Patrick 2017). Finally, some projects have been credited to the BRI but may actually not be
part of it (e.g., Mumbai Metro Line 4: India has consistently refused to join BRI). There is no denying that there is
considerable excitement about the BRI program, and the more than 7,000 news articles that we collected are a testament to that. Below, we discuss some possible reasons why the overall positive sentiment seems to be declining
over time, whereas the overall negative sentiment has held relatively steady over time.
One of the biggest criticisms of the BRI is the debt trap that it is accused of creating for the participating countries.
The unique selling point of China as a ﬁnancier was its no-strings-attached approach to lending money, unlike other
ﬁnancial organizations, for example, the World Bank. However, this has led to some unviable projects being undertaken and funded at very high interest rates (Wibisono 2019). The resultant debt has caused a backlash in many
democratic countries with the freedom for stakeholders to voice their opinions (Balding 2018). These experiences
seem to have contributed to the project’s declining sentiment (Holland 2018; Rakhmat and Indramawan 2019).
Initial “euphoria” can best be witnessed by the highest positive sentiment in the eventually participating countries
during May 2015. A review of the articles published during that period reveals the outreach by the Chinese government with regard to the project and the positive aspects highlighted by them. Another interesting result is that, in general, across all countries, the variation in positive sentiment (SD [Standard Deviation] ¼ 0.017) is greater than the
variation in negative sentiment (SD ¼ 0.006). Variation in the overall sentiment seems to be highest among nonparticipating countries (SD ¼ 0.023) as opposed to China (SD ¼ 0.008) and the participating countries (SD ¼ 0.015).
We have seen peaks in positive sentiment after the announcement of any new national agreement or project, which
thus causes signiﬁcant variation. The negative sentiment, however, seems to be steady across the period. For example,
August 2019, which is a peak of both positive and negative sentiment for participating and nonparticipating countries,
has announcements and updates of several national agreements (Nepal, Myanmar, Saudi Arabia, Mali, San Marino,
Botswana, Thailand, Malaysia, Cambodia, Bulgaria, Turkey, Morocco, Pakistan, Iran, Kazakhstan, Nigeria, Russia,
Uzbek, and the Philippines), along with the usual cautionary note, perhaps with a higher tone (e.g., Secretary Bolton’s
(Sputnik, 2019) and General David Petraeus’ (The Australian, 2019) remarks). All three regional categories show a
signiﬁcant dip in positive and negative sentiment for May 2017 and April 2019. May 2017 and April 2019 were periods of Belt and Road Forums for International Cooperation. These periods had the highest number of articles (approximately 1000 in both instances), but they seemed to have a generally neutral and/or factual tone to the reporting.
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6.1 Key Drivers of Sentiment
We now analyze and discuss the key drivers of the sentiments by investigating the prominent peaks and valleys in
the sentiment across time. The following analysis uses word clouds to assist in identifying the key drivers of sentiments. These clouds highlight the words that drew the sentiment. The analysis follows the timeline with the corresponding word clouds. The following features are applied to the formation of the word clouds:
1.
2.
3.
4.

All words are processed in lower case
Common words, conjunctions, and symbols were ignored, e.g., and, is, “.” (period),! (exclamation) etc.
More frequently mentioned words have a larger font.
Similar frequency words have the same color

6.1.1 China, February 2016
February 2016 was when both positive and negative (mixed) sentiments peaked in the Chinese media. These sentiments highlighted the competition faced by the Chinese in the global railroad infrastructure markets, particularly
from the long-established Japanese. The positive sentiment seemed to have originated from its success in outbidding the Japanese in the contract to construct a high-speed railway linking Jakarta and Bandung in Indonesia. This
positive event from the Chinese perspective seemed to have been balanced by the news of the Japanese succeeding
in its bid to build a high-speed line between Mumbai and Ahmedabad in India. The success of the Japanese was
seen as a threat from a strategic perspective by the Chinese.
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6.1.2 Nonparticipating Countries, October 2016
October 2016 saw a spike in positive sentiment in articles from nonparticipating countries. This upsurge in sentiment was due to limited extreme data (highly opinionated articles) that month that skewed the results.

6.1.3 Participating Countries and Nonparticipating Countries, December 2016
December 2016 saw increased negative sentiments in both participating and nonparticipating countries. This negativity had to do with the regional conﬂict between India (nonparticipating) and Pakistan (participating), and the
implications of the BRI program and its regional component, the China-Pakistan Economic Corridor project on the
two countries. The possible joining of Bangladesh to this program was also reported with concern by the Indian
side.

6.1.4 Participating Countries, August 2017
During August 2017, there was a peak in negative sentiment from the participating countries. The words “health,”
“thailand,” and “minister” appear in this word cloud. China hosted the belt and road high-level meeting for health
cooperation in Beijing, attended by ministers from 30 different countries, along with 300 health ofﬁcials and World
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Health Organization leaders. However, three key ASEAN (Association of Southeast Asian Nations) leaders were
not invited to the summit: the prime ministers of Thailand, Singapore, and Brunei. China’s choice not to invite the
aforementioned prime ministers is the source of much negative sentiment from participating countries. Many
believe the decision to omit the ASEAN leaders was in response to delays in the Thai-Chinese high-speed railway
project despite the two nations conducting 18 rounds of (unsuccessful) negotiations.

6.1.5 China, October 2017
October 2017 illustrates a spike in positive sentiment from Chinese sources. China hosted a two-day “EU-EurasiaChina business summit” that focused on promoting the growth of the BRI into eastern areas where it had not yet
started construction. During the summit, the Greek president Prokopis Pavlopoulos stated his support for becoming
economically involved in the BRI. Positive sentiment in this month was primarily due to the potential growth of the
BRI as a result of the successful summit.
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6.1.6 China, January 2019
There was a peak in negative sentiment in January 2019. A Chinese article published on the seventh shares the
results of a survey of respondents from ASEAN countries (Kim et al., 2019), where 70 percent of the participants
agreed with the statement, “Southeast Asian countries should be cautious in negotiating with China on its ﬂagship
Belt and Road Initiative to avoid being trapped in unsustainable debt.” A Chinese news article (Wilson, 2019) also
expressed negative sentiment in response to Australia’s reluctance to sign BRI agreements, despite their neighbor
New Zealand’s good relationship with China.

6.1.7 Nonparticipating Countries, February 2019
February 2019 saw a peak in negative sentiment from nonparticipating and participating countries. The word cloud
features “security,” “terrorist,” and “taliban.” The word cloud and peaks in negative sentiment are in response to an
attack from terrorist Masood Azhar-led Jaish-e-Mohammed (Jem) on an Indian CRPF (Central Reserve Police
Force) convoy at Pulwama. The attack killed 40 people and injured many more. Many articles from participating
and nonparticipating sources in August focused on the rising tensions with China and discussed the potential negative impacts of the BRI.
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6.1.8 Nonparticipating Countries, August 2019
In August 2019, there was a peak in mixed sentiment from nonparticipating nations and a negative sentiment from
participating countries. Australian sources from this time expressed heavy negative sentiment in response to the
choice of New Zealand to participate in the BRI. An Indian article discussed the upcoming “BRI, China Pakistan
Economic Corridor, and TransRegional Integration” conference in Pakistan with positive sentiment and explained
how India could contribute to Asia’s success as a continent if it participates in the BRI. While acknowledging the
potential beneﬁts that BRI could bring in, an article from Myanmar (Thein, 2019) advocated caution to ensure that
the local population beneﬁted from the projects.

6.1.9 China, Participating Countries, and Nonparticipating Countries, March 2020
During March 2020, there was a peak in both types of sentiment from all the groups. Many articles from China and
their allies discussed how the COVID-19 pandemic will affect BRI’s international progress. Many of these articles
share the positive sentiment that, because COVID-19 may have a temporary impact on the BRI’s performance, the
setback will be minor. Some articles (Jianguo, 2020; Zheng & Lo, 2020) even discuss how China demonstrated
good emergency preparedness and call the chain of events a success.
The sentiments around BRI could well be considered a proxy for the general perception of Chinese foreign policy
global endeavors. China has increasingly been asserting its intent to take over the leadership mantle from the
United States (Disis and He 2021; The Policy Planning Staff 2020). The BRI program has both economic as well as
political consequences for the countries involved as well as those not involved in it. In China’s own neighborhood,
BRI-supporting countries, such as Indonesia, Malaysia, Myanmar, Pakistan, Philippines, Sri Lanka, Thailand, and
Vietnam, have diverse sentiments about the viability and implications of the program (Chao 2021; Chin 2021; Cox
et al. 2018; Moramudali 2016; Mursitama and Ying 2021; Punyaratabandhu and Swaspitchayaskun 2021; Qianqian
and Yijun 2021; Soong and Aung 2021; Vu, Soong, and Nguyen 2021). Because the implications of this program
go beyond transportation efﬁciency, stakeholder perceptions of this program have takeaways for global entities
(commercial and political) in the way that they strategize their future. The size of the program and the constituent
national projects have created ﬁnancial dependence on China in many of the vulnerable economies.
The much-discussed and analyzed case of the Sri Lankan port of Hambantota, which ended up being leased to
China for ninety-nine years in lieu of debt, is an example of this (Carrai 2018). If the trend of increasing economic
and the resultant strategic ties between China and BRI host countries continues, it will undoubtedly have implications for the United States and other countries in the region that have uneasy relations with China, such as Australia,
India, and Japan. These concerns are likely to be shared with other countries beyond Asia, in Europe and Africa.
With BRI, China is also entering the Balkan region (Vangeli 2020), with implications for countries in that region.
This entry leads to a three-way struggle for inﬂuence among Europe, Russia, and China, with the latter two developing a closer relation. The scope of BRI goes beyond infrastructure into the digital domain (Digital BRI) with the
push by China for its 5 G telecommunication technologies and hardware (Bartholomew 2020). The inﬂuence
gained by China can help it open new markets for its 5 G equipment both today as well as tomorrow.
COVID-19 has caused some slowdown in the BRI projects that may well be temporary because practically all the
affected nations expect the pandemic to eventually subside (although not clear when). In fact, the pandemic itself
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has created an opportunity for China to conduct health diplomacy in the form of a Health Silk Road (Chow-Bing
2020). China has been the go-to source for critical personal protective equipment and a likely source for vaccines.
This explains the positive sentiment with regard to BRI, with “cooperation” being the key term for China and the
participating countries in March 2020.

7. Conclusion
The results of our study can help in policy decisions. Countries can use the results of our study and adapt our analysis to understand how their public is viewing the BRI initiative and use this information in making policy decisions.
Our study is among the ﬁrst to use sentiment analysis, a NPL technique, to explore the global perception of the
BRI. Our ﬁndings of a declining and increasingly volatile positive sentiments and a steady and/or stable negative
sentiment sheds light on how the global perspective on BRI has changed over time. The spike in interest around the
period when BRI-related forums were hosted in Beijing, China, indicates the efﬁcacy of those initiatives by the Chinese government. However, the declining positive sentiment seems to suggest a more cautious perspective that
could be the result of the outcomes of the current projects or the geopolitical environment. The fact that the sentiment is still overall positive bears testament to the fact that countries appreciate this initiative of President Xi. This
positive sentiment is a takeaway for what could be a successful foreign policy.
The US withdrawal from Afghanistan has opened the doors for China’s entry offering support for the war-torn
country in the form of infrastructure development under the BRI. Afghanistan is rich in mineral wealth and can provide a connection to central Asia from the port of Gwadar in Pakistan, which has been developed as a part of the
BRI and the China-Pakistan Economic Corridor. China has stepped up as one of the ﬁrst countries to develop relations with the Taliban government in Afghanistan. These developments will no doubt have implications for the BRI
program. Those committed to either supporting or rejecting the BRI-afﬁliated projects will probably continue to do
so. However, it would be interesting to see the sentiments emerging from countries that were open to but did not
actually initiate any projects. Our research makes it possible for a repeat of this analysis by using the latest news
articles to show the change if any in attitudes to the BRI as well as to China.
One of our study’s limitations is that the sentiment analysis does not lead to causal inferences. A further limitation
is that our results are dependent on the lexicon we picked for the sentiment analysis, although the lexicon we
picked is a popular and comprehensive one. Further research could be performed with different lexicons to assess if
the results change signiﬁcantly with the choice of the lexicon. Although our in-depth analysis of the drivers of the
sentiment sheds light on the causes, further research needs to be performed to explore in detail the causes for the
changes in sentiments over time. Another limitation is that we have only considered English language news articles
in our analysis. An analysis of local language news articles is currently infeasible with the current technology
because lexicons for local languages are not available. But, this could be an avenue for future research as the technology improves and local lexicons become available. Other avenues for further research include drilling down to
the individual country level and exploring changes in sentiment and further exploring the change in sentiment
around certain major BRI-related events, particularly project cancellations.

References
Adrien, M. 2019. “OFNRS - Observer, Analyser et Conseiller.” Accessed January 23, 2021. https://observatoirenrs.com/.
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