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ABSTRACT

This study is the first attempt to explore the green development alignments between China and other BRI countries. It maps and

presents the green agendas practiced in BRI countries by 2017 before exploring on the ground practices of China-led physical

developments in these countries. 2017 is marked as the year China pledged to promote a greener BRI. This is achieved by exam-

ining how China’s green BRI agenda and infrastructure development projects were undertaken in different partner countries. By

doing so, we sought to identify gaps and opportunities for pursuing green developments across and through the BRI. The find-

ings from this study contribute to the overall debate and exploration of sustainable development of BRI.
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HIGHLIGHTS

• This study is the first attempt to explore the green development alignments between China and other BRI countries.

• Maps presents the BRI countries and their green agenda.

• We identify gaps and opportunities for green development.

• The study’s findings are aimed to utilise knowledge for a green BRI opportunity.
1. INTRODUCTION

Green development is one of the common pursuits across the globe in the modern time, and China has since the
end of the 20th century held green and sustainable agendas for its future development, alongside the continuous

endeavour for economic growth. In 2013, the Chinese government launched the Belt and Road Initiative (BRI, or
B & R), known in Chinese and formerly in English as One Belt One Road or OBOR for short, which is a global
infrastructure development strategy that aims to invest in 70 countries (by 2017) and international organisations.
This initiative is ambitious, representing ‘the largest infrastructure and development project in human history’

(Hughes et al. 2020, p. 1), which nevertheless should be taken both positively and negatively (Ascensao et al.
2018; Cheshmehzangi et al. 2018a; Aung et al. 2020). From a positive perspective, it poses an opportunity for
new development, economic growth, and stronger multilateral and bilateral relations. From a negative perspec-

tive, the large-scale development projects through the BRI, largely in transportation, energy, and
telecommunications infrastructure, industrial capacity and technical capacity building, come significant environ-
mental challenges (Teo et al. 2019). Responding to the mounting concerns and criticisms, in 2016, NRDC

launched the ‘Greening Belt and Road’ project, aiming to support BRI’s green development, to enhance
China’s global green leadership, to implement the Paris Agreement, and to promote UN’s 2030 Sustainable
Development Goals (SDGs). However, to date, the nexus between the BRI and green or sustainable development

remains unclear.
Considered as a multilateralism initiative, the BRI is more than just an ‘all-encompassing slogan’ (Carey &

Ladislaw 2019), which has been boosted towards sustainable development after the first meeting of the BRI Inter-
national Green Development Coalition in 2017. Such approach is also an important part of the green transitions
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of not only individual countries, but also regional economies (Cheng & Ge 2020). This strategic initiative also
aims to get more connected with the 2030 agenda for sustainable development (Xue & Weng 2018; Carey &
Ladislaw 2019; Cheng & Ge 2020) through addressing and achieving the SDGs. Amid all international and

environmental concerns, this is expected to be a unique opportunity for a new global leadership and alignment
in green development. Five years from its inception, it has proven to be an opportunity that is yet to be developed
further.

In many ways, China is pioneering green development by undertaking various sustainable/eco/green/low-

carbon initiatives towards a sustainable development pathway. From the grand plan and policy of Ecological Civi-
lization to more concrete eco-city, smart city, and low-carbon development project (Deng & Cheshmehzangi
2018; Xie et al. 2020), China has been shifting its policy paradigms and actively exploring the ways for achieving

sustainable development. In addition, China also has implemented particular development initiatives with some
of the BRI countries, which are particularly encouraged since 2017. This occurred after China committed to
include a sustainable development plan in the BRI initiative and partnerships. In this paper, we will explore

these developments with a focus on physical constructions, such as housing, infrastructure, road development,
etc. These projects may not necessarily be ‘green’ or ‘sustainable’, but often adopt some of China’s own green
development strategies. We seek to examine these projects to understand whether and how China plays a role

in developing its partner BRI countries’ green agenda. By doing so, we also highlight the gaps and possibilities
of such development projects that are led, invested by, or contracted by China.

Although many studies have explored the topic of BRI and more are emerging as new development projects are
increasing, none has looked at the mapping of the bilateral relations and specifically for green and sustainable

development. Prior to the establishment of BRI as a global initiative, China already launched several new initiat-
ives, roadmaps, and blueprints that suggested sustainable development plans at a large scale. Some examples
include the earlier ‘Made in China 2025’ and ‘Internet Plus’ initiatives that suggest pathways to the next pro-

duction revolution, green manufacture, digital technologies, and the establishment of new development modes
(Linster & Yang 2018). The BRI, however, became the enabling mechanism to go beyond China’s physical bor-
ders and provide a more global approach to development and economic growth. The shared prosperity approach

gained the interests of many countries of not only the developing nations, but also those of developed countries in
the West. This major initiative also coincides with China’s own plan towards a green economy (Weng et al. 2015),
which started with a much earlier learning phase for gathering knowledge, towards the later experimentation and
the final exportation phase (Cheshmehzangi et al. 2018b). As part of this procedural approach, many initiatives

were development on green low-carbon development (Ohshita et al. 2017), smart development (Tan-Mullins et al.
2017), green development, etc.

1.1. BRI: an overview

Covering nearly 71 countries (70 þ 1, including China) in multiple continents till 2017, the BRI currently encom-
passes over 4.8 billion people, or 63% of the global population. The combined primary energy use across BRI

countries accounts for 50.8% of global energy consumption, and BRI countries are responsible for 41.1% of
global oil consumption, 47.1% of global natural gas consumption, and 72.7% of global coal consumption
(UNFCCC 2017; The World Bank 2018). As of January 2021, the number of BRI countries that have signed a

Memorandum of Understanding (MoU) with China has been doubled, reaching 140. This shows the increasing
popularity through either official partnership or a mode of cooperation agreement under the BRI. More impor-
tantly, the BRI has so far developed several infrastructure corridors that include 60 countries in multiple regions,
mostly in Asia, Europe, Oceania, and East Africa. Examples of these are land corridors such as the new Eurasian

Land Bridge, the China–Mongolia–Russia Corridor, the China–Central Asia–West Asia Corridor, the China–
Indochina Peninsula Corridor, and the China–Pakistan Economic Corridor (CPEC). There are also signs of
the growing Silk Road Economic Belt as well as the contiguous Maritime Silk Road in several areas, such as

the South China Sea, the South Pacific Ocean, and the wider Indian Ocean (Liu 2014). There are tangible
benefits in particular regions such as in ASEAN countries, East Africa, Central Asia, and Eastern Europe,
which also show how progressive BRI has been in the past decade. Therefore, whether or not the BRI is

green will be critical to the global efforts to tackle pressing environmental problems, address climate change,
and to achieve the UN’s SDGs. Meanwhile, there is also a large opportunity and dire need for green development
and low-carbon energy and technology cooperation between China and BRI countries (UNFCCC 2017). This

potentially puts the BRI at the forefront of green development and green economy initiatives.
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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The BRI has grown significantly in various areas, including multiple partnerships, enhanced economic trade
cooperation, non-financial direct investment, cooperative deals, contracting projects, technology transfer, infra-
structure construction, financial cooperation, and cultural exchange projects (Fallon 2015; Zhao 2015; Clarke

2016; Huang 2016; Li 2016). The thriving BRI also demonstrates the rapid development of China’s multilateral
approach to international diplomacy and foreign policy (Liu et al. 2014; Asian Infrastructure Investment Bank
2019; Tambo et al. 2019). Under the overarching idea of ‘shared prosperity’, this growing initiative aims for
common development and win-win cooperation, strengthening China’s rapidly developing multifaceted global

cooperation and participation (Tambo et al. 2019). This also means a greater opportunity for ‘trade and invest-
ment prospects via greater connectivity in the sea and land links’ (Tambo et al. 2019, p. 47). These developing
cooperation and participation are not specified in particular sectors or regions. This major initiative is phrased

as ‘inclusive globalisation’ (Liu & Dunford 2016), which enables the opportunities to speed up the process of
new or much-enhanced partnerships and collaborations.

According to the ‘Belt and Road Action Plan’ released in spring 2015 (Belt and Road Action Plan (‘一带一路’规

划’ 双语全文) 2015), China states that ‘efforts should be made to promote green and low-carbon infrastructure
construction and operation management, taking into full account the impact of climate change on the construc-
tion’. (Note: The Vision and Proposed Actions outlined on Jointly Building Silk Road Economic Belt and 21st-

Century Maritime Silk Road were issued by the National Development and Reform Commission, Ministry of
Foreign Affairs, and the Ministry of Commerce of the People’s Republic of China, with State Council authoris-
ation, in March 2015.) Furthermore, a report produced by the Chinese Academy of Social Sciences (CASS)
highlighted the BRI as an opportunity for China to help developing countries improve their environmental insti-

tutional capacity and called on the country to carry out environmental impact assessments at the policy, strategy,
and planning phases (Zhang 2016; Aung et al. 2020). Meanwhile, it is stated that with shared visions and interests
in promoting green and low-carbon development, the BRI is closely aligned with the 2030 Agenda for Sustainable

Development that echoes the SDGs (Cao & Gong 2016; Feng et al. 2019). While there is a common belief that
the BRI will play a determining role in shaping the sustainability of global development, particularly among emer-
ging economies (Pike 2017; Zhai 2018), whether or not the green BRI will be achieved depends heavily on how

China and Chinese enterprises approach the Belt and Road Initiative. Thus, how China can help to coordinate
development efforts towards bilateral mutual-cooperation that jointly strives towards the path of sustainable
development deserves further exploration and discussion.

The latest BRI members (recorded in 2017 and then until the end of 2018) are classified into two categories of

regional and non-regional. The regional members are mostly the ones in the context of Asia, Australia, and Ocea-
nia; a large context that includes most of the Asian countries as well as the one part of the Asian and Pacific
region. The non-regional partners are the ones outside the regional context, including members from Africa,

America (North, South, and Central), and Europe. Also, each of these two categories is divided into two sub-cat-
egories of members and prospective members. The latter are the countries that have an interest in joining the BRI
group but are not yet members. Currently, there are three visible gaps in the regions of Africa, Central and North

America, and Eastern Europe, where fewer BRI members are included. The figure below demonstrates this cat-
egorisation accordingly.

Based on the current scholarly work relating ‘sustainability’ and the ‘BRI’, we see a growing argument around

the emergence of new forms of international and cross-industry collaboration that address the overarching ideals
of sustainable growth and development (Cheshmehzangi et al. 2018a). This has been questioned broadly from the
Chinese outward foreign direct investment, both in general (Du & Zhang 2018; Yu et al. 2019) and in specific
regions (Ma et al. 2019). The existing studies also highlight the environmental impacts of sustainable develop-

ment (Teo et al. 2019), challenges of energy and ecological sustainability, or project-based examples of
sustainable development (Duan et al. 2018; Benintendi et al. 2020). Some of these studies also explore BRI sus-
tainable plans of country-level development and support (Cheshmehzangi et al. 2018a) as well as those of

sustainable regional development approaches (Khan et al. 2018). But so far, none of the BRI studies have
mapped the BRI sustainability plan from the perspective of developing and pioneering a green BRI between
China and other members. This study addresses this research gap and aims to provide a holistic overview of

BRI sustainability studies. It is anticipated with the growing number of research in the field. This study could
help to establish more specific project-based or sector-based analysis of sustainability assessment and alignment
between China and other BRI members.
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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1.2. Study’s aims and objectives

Existing studies have explored many topics related to the sustainability of BRI such as the compatibilities between

China and other BRI countries (Aung et al. 2020), the convergence of energy intensity in BRI countries (Qi et al.
2019), the nexus between economic indicators and environmental quality in the BRI (Rauf et al. 2020), and the
framework for constructing the green BRI (Cheng & Ge 2020). While the BRI has already encouraged more
‘bilateral cooperation and strategical relationships among the nations’ (Rauf et al. 2020, p. 1), it has also provided

a chance to develop from a global strategy into a green strategy and in line with the SDGs. In this study, we aim to
map the green development initiatives jointly promoted by China and other BRI partners. The study includes the
mapping of both regional and non-regional BRI partners, mainly to highlight where these projects are taken place

in the different regions, and in what modes these projects are initiated or conducted. In doing so, this study high-
lights the nexus between sustainable development and the BRI, through which a detailed assessment would then
be required to elaborate on the potential future directions.

Furthermore, this mapping study is proposed to identify: (i) current partnerships on specific fields of develop-
ment and relations; (ii) gaps in green development engagement of China in or with other BRI members; and
(iii) opportunities for the future progress of green development alignments between China and other BRI mem-
bers. By identifying these, we are able to explore the position and influence of BRI on sustainable development

through the developed and developing bilateral relations between China and other BRI countries. The findings
would then contribute to research on green transitions, green investment, sustainable development modes, and
dependency on collaborative green development opportunities. The findings apprise the readers of the existing

development trends and what could be accomplished through the many projects of the BRI.
The following sections of the study are structured based on the overall narrative of the study, starting with meth-

odology and research study in three stages, findings from them, and discussions on BRI and sustainable

development. Finally, this study completes with contributions of the study and conclusions in the field of BRI
and sustainable development.
2. METHODOLOGY

The primary method of this study is a mapping exercise, but not like a review study. This mapping study differs
from those review-oriented mapping approaches, but instead seeks to identify linkages from published items and
other media sources. This study’s mapping approach explicitly conducts a question-guided mapping/search

approach (see PJP-EU 2014, as an example), which entails three main questions. The first question is ‘Whether
or not the BRI country has been collaborated with China on promoting green development?’. By answering this
question, the study approaches original data and online search from both Google and Baidu, one international

and one Chinese search engines. The second question is ‘What are the main themes (e.g., Eco, low-carbon,
smart, or resilient development) of the green development initiatives between China and BRI countries?’. This
approach helps us to mainly focus on the linkages between China and BRI partners (see Figure 1), based on

their green development agenda and collaboration (see Supplementary Material, Files A and B). The third ques-
tion is ‘What are the features (e.g., government-led or non-government-led) of existing collaborative projects on
green development?’. This mapping search stage specifically explores the collaborations that are verified through

published materials and other studies in other media. In doing so, the study is divided into three stages; in each
stage, the findings demonstrate explicit results of China and BRI partners’ collaborations on green development
projects.

The study is conducted through a multi-stage data mining method, mainly through desktop research and evalu-

ation. This question-guided mapping approach is done through three consecutive stages: (1) general question-
guided mapping of BRI partnerships with China; (2) question-guided mapping approach to identify initiatives
associated with the green development agenda or equivalent; and (3) specific question-guided mapping approach

of partnership types with typical examples (Figure 2). For the first stage, the question-guided mapping approach
includes a general mapping exercise, including both regional and non-regional BRI partners. In this data mining
exercise, collaboration between China and BRI partners in sustainability-related projects or programmes are

included. In the second stage of mapping exercise, projects were identified from a search of keywords, including
‘eco’, ‘green’, ‘smart’, ‘intelligent’, ‘resilient’, and ‘low carbon’, as these keywords are related to the theme of sus-
tainable or green development and are identified under the key sustainability agenda of China. In this stage, each

country is assessed based on its agenda from the specified keywords. This is conducted through the country
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf



Figure 1 | Members of BRI (source: adapted from the Asian Infrastructure Investment Bank, Created: 25 July 2015, accessed 15
March 2018).
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search on two main search engines (i.e., ‘Google’, as a major international search engine, and ‘Baidu’ as a major
Chinese search engine) by using the words and the country name together, e.g., [ThailandþSmart]. A secondary

study is also done for the validation of the results. This is conducted by checking the extracted data through offi-
cial websites of individual countries. This dataset is then utilised for further assessment of the regional and non-
regional initiatives and projects (see Supplementary Material, Files A and B). In doing so, the study determines

different types of development projects as well as the individual country’s agenda on sustainable development. By
conducting a country-based search, this study highlights the existing trends of collaborative projects between
China and individual countries, gaps in collaborative projects in green and sustainable development, and oppor-
tunities for future consideration. In the final stage, the partnerships are identified as ‘state partnerships’ or ‘non-

state partnership’ (i.e., through enterprises). In this stage, the study provides a project search exercise for those
specified countries in stages 1 and 2. All details are included in the two supplementary files as the main
references.

Through this multi-stage question-guided mapping study, as shown in Figure 2, this project provides an over-
view of the green development projects and partnerships along the BRI. Findings could shed light on the role
of sustainable and green development in established partnerships.
3. FINDINGS

This mapping study generates two sets of findings, statistical and non-statistical. This enables us to have a better

overview of the current status of BRI partnerships and collaborations and is particularly associated with green
development projects and initiatives that are made or not made between China and other BRI members
(Figure 3).

As shown in Figure 3, the majority of countries have their own green development agenda. In some cases, we
verify that some countries had their green development agenda established earlier than China’s agenda and BRI
partnerships. Some examples include the EU states and Latin American countries as non-regional partners, and

some of the regional BRI partners, such as South Korea, Singapore, Russia, Iran, and the UAE. In the following
two sub-sections, the data are assessed both statistically and non-statistically. These are evaluated based on the
combined stages of mappings, comprised of country mapping, initiative mapping, and project mapping. These

mapping stages are purposely put together to highlight the correlation between individual country agenda,
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf



Figure 2 | The multi-stage mapping studies based on country mapping, initiative mapping, and project mapping – source:
authors’ own.
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established collaborations and partnerships with China on sustainable development, and examples of projects

under these initiatives.

3.1. Statistical findings

Based on the survey mapping studies of partnerships between China and other BRI countries, the data indicate
the following findings for all four country categories (Figure 4):

Regional (members):
Figure 3 | BRI member countries (excluding China) with/without green development agendas.

a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf



Figure 4 | Chinese governmental partnership engagement with different BRI countries in green development projects – source:
authors’ own.
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A total of 37 countries (excluding China) are regional members of the BRI. Six of these countries do not have

any agenda on green/eco-development. The other 31 countries have these agenda, and mostly in the areas of
smart city and eco/green city, which are similar to the ones in China. Out of the 37, the data indicate that 23
countries are collaborating with China’s direct state engagement, and 17 countries with the engagement of

non-state enterprises from China. These engagements are mapped across pollution treatment projects, smart
city labs, waste water treatment, and in sectors of energy and environmental infrastructures. Projects on water
treatment are mostly concentrated in the Southeast (SE) Asian region.

Regional (prospective members):
A total of eight countries/regions are in this category of BRI countries/members, which also include Hong

Kong SAR as one of the prospective members. Two of these members, i.e., Bahrain and Tonga, have no
green/eco-development agenda of their own, where China has engagement of related projects, such as the

water/sewage treatment project in Bahrain, and the solar energy system project of Tonga. With an exception
of Samoa, the Chinese state has direct engagement on projects with all other seven members. However, the
majority of the members, i.e., six out of eight have no trace of China’s non-state engagement in their projects

on green development.
Non-regional (members):
A total of 19 countries are non-regional members of the BRI (mostly European states). All of these

countries have their own agenda on green/eco-development. Apart from Norway, 18 out of the total of
19 countries appear to have Chinese state engagement in green development projects or initiatives. Some of
these projects could be identified as knowledge transfer projects between those BRI members and China (e.g.,
the projects may be located in China). Also there is non-state engagement of Chinese enterprises that accounts

for 11 of those BRI non-regional members. Most of these projects are in the sectors of new energy, clean
energy, and environmental science and technology.

Non-regional (prospective members):
Out of 15 non-regional prospective members of BRI, only Sudan and Bolivia do not have their own green devel-

opment agenda. The remaining 13 nations have their own green development agenda. Out of 15, China has
governmental engagement with 12 of these non-regional prospective members. But only seven of these nations

involve in non-state engagement with China, with the remaining eight having this area of cooperation
unexploited. Most of these projects are within the sectors of clean technology (such as pollution treatment),
green technology, environmental, and bioremediation.
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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3.2. Non-statistical findings

As part of our survey mapping studies, we have also identified the variety of categories of the partnerships

between China and other BRI countries in the main sector of green development. Some of these are explored
as the main realms of China’s exports of knowledge and technology, particularly in countries of the global
south, such as in South and Southeast Asia, as well as African and Latin American countries. Also, for the
case of the European members of non-regional members, we can identify the export of knowledge and technology

to China (Cheshmehzangi et al. 2018b). These are, in particular, related to the projects/initiatives on smart/digital
agenda, eco-development (in the form of eco-cities and eco-districts), low-carbon development, and sustainable
development projects. Most of these projects are done through bilateral agreements with Chinese enterprises

or state-owned companies and those of the other counterparts. Some of the earlier projects were with ASEAN
countries, as promoted by China’s BRI green and low-carbon agenda. Other major partnerships are related to
China-Africa Environmental Cooperation Center, achieving the 2030 SDGs, and BRI international green devel-

opment coalition (CCICED 2019). In their report, CCICED (2019) has highlighted the use of ‘greenization’
strategy for green development, promoting environmental sustainability agenda, and a cross-sectoral approach
to greening the BRI through a leadership platform and improving the environmental policy.

Meanwhile, as many countries have their own green initiatives but currently have no connection with China;

future potential for Chinese enterprises is significant. This is particularly seen in the data for regional members
and regional prospective members – within the reach of China’s closer engagement, project opportunities are
booming. An example of these is regional development initiatives that are booming in Southeast Asia and Central

Asia (i.e., in countries of ASEAN region, Kazakhstan, Afghanistan, Tajikistan, etc.) and in African, Middle East-
ern, and South Asian regions (mainly Pakistan and Sri Lanka). For instance, in Indonesia, there are four major
regional development projects in four regions of North Sumatra, North Kalimantan, North Sulawesi, and Bali.

Also in countries like Malaysia, we see a range of projects from airport, expressway and port development, to
joint industrial park projects, forest city projects, and high-speed rail development. Similarly in Thailand, we
see major projects and/or initiatives on smart electronics, agricultural and biotechnology, tourism, technology

and innovation such as digital development, and major infrastructural projects between major airports and sea-
ports, highways and motorway, and digital infrastructure. In the same region, other larger-scale projects are the
development of economic corridor in Myanmar, seaport connections in Vietnam, and physical infrastructure
development in the Philippines (HKUST IEMS 2021). The current situation of such partnerships and develop-

ment projects also indicates that the actual alignment between BRI countries and China on the green agenda
is not as obvious as it should be. Some of these collaborations are made before the establishment of BRI. But
our study here mainly highlights the current status, gaps, and possibilities of such opportunities of bilateral

cooperation on green development. It is likely that some of the earlier projects were then recognised as part
of the BRI projects, or some that may have started differently have transformed into a sustainable development
model of collaboration.
4. DISCUSSION: BRI AND SUSTAINABLE DEVELOPMENTS

The findings in the previous section highlight the role China plays through bilateral partnerships on green or sus-

tainable development of other BRI country partners/members. Yet, these partnership mechanisms are not only
defined within the boundary of bilateral trading partnerships but also to sustain ‘a geopolitical solidity and shared
future’ (Ho 2017). This approach, therefore, boosts many resolutions and initiatives, such as sharing technologies,
economic progression, training of human resources, policy coordination, free trade, financial integration, and

infrastructural connectivity (Rauf et al. 2020). The latter on infrastructural connectivity puts huge pressure on
the environmental sustainability of those projects and yet suggests prosperity from economic and socio-cultural
opportunities in specific regions. This is particularly evidenced in the BRI’s plan for investment, with two-thirds

of the funds deployed to emerging and developing nations (IEA 2014; Rauf et al. 2020), which are then used
mostly for the infrastructural development of various types. The earlier data indicate over 7,000 project schemes
for such infrastructural development projects, mostly focused on poverty alleviation, economic growth, and stra-

tegic collaboration (Laurance 2018). These are expected to also boost the regional development and nurture what
can be described as the ‘sustainable economic development’. Will this be under the category of green develop-
ment? The answer is not yet. But will this be under the category of sustainable development? The answer is

yes, from economic development and regional development opportunities. As the environmental sustainability
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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and green development are interlinked, we anticipate seeing the transition towards green development in the next
decade and before the end of 2030 UN Agenda.

Following the extracted data from this analysis, the main question remains on whether we are foreseeing a

green BRI or not? The answer is threefold: (a) green agenda has been increasingly rising in China and other
BRI countries, (b) there is a growing demand for green development in emerging economies, and those countries
are working closely with China to make green development into reality in a gradual pace, and (c) in developing
countries, the focus remains on economic development plans before green development could be seen in a tran-

sitional process. This means that the focus has been gradually shifting, from the initial economic development
agenda to an increasing emphasis on green development agenda that came after the birth of the SDGs in
2015 and China’s pledge to promoting a greener BRI in 2017. The existing literature demonstrates little explora-

tion of issues of innovation in specific sectors (Editorial 2019), and those that lead to greening policies,
practices, and interventions (Sinayi & Rasti-Barzoki 2018). This is also discussed by Niu et al. (2019) through
the assessment of relationships between Chinese firms and consideration of sustainability. Through this assess-

ment, there can be win-win solutions in some regions where Chinese firms are active and influential. The
example of the Southeast Asian region suggests a similar trend that is focused mostly on regional economic
development, infrastructural development, and regional connectivity. Connecting south of China, particularly

Yunnan province, to those neighbouring countries in the Association of Southeast Asian Nations (ASEAN)
region, suggests this fact from the perspective of regional and infrastructural developments. Major infrastruc-
tural development projects that include railway development, road construction, etc., are part of such
regional projects.

Furthermore, we see an opportunity for green transitions. This is evidenced through the combination of policy
development and an increase of awareness, which are mainly seen in the recent stages of the BRI progression.
These are highlighted by (Rauf et al. 2020, p. 2) as the stage that policy architects familiarise with ‘environmentally
convivial strategies such as renewable energy sources, awareness about green investments, carbon taxes, industrialized
handling plants, power-efficient technologies, and transportation to curb the level of GHG emissions (CO2)’. In return,
we expect to see more investment in green energy, green innovation, and green developments. Such approaches could

advance financial development and lead to the deployment of new ‘financial funds for green environmental sustain-
ability schemes’ (ibid, p. 12), new policy development, and higher-level benchmark for sustainable development
opportunities. Therefore, we are yet to know if the BRI’s sustainability plan is an Illusion or a Reality. Nevertheless,
this study sheds light on this important factor by identifying the gaps, opportunities, current practices of collaboration

and partnership, and multi-stage mapping of partner countries, initiatives, and projects.
The collated data from this multi-mapping survey study indicate an array of gaps and opportunities for green

development alignments between China and other BRI countries. While China has focused, in recent years, on

extending the partnerships in the region and beyond, it appears that some of the projects have already initiated in
the form of bilateral agreements and through knowledge transfer platforms. These initiatives support the ideas of
green development investment (Rauf et al. 2020) and green transitions (Cheng & Ge 2020) for both China and

specific regional development strategies. For instance, empirical data of the recent study, conducted by Rauf et al.
(2020), demonstrate that ‘energy consumption, high-tech industry, and economic growth deteriorate environ-
mental quality but financial development and renewable energy consumption have a favorable effect for the
environment’. Hence, on one hand, we see increasing collaboration between China and BRI partners in the
latter category in the context of China. On the other hand, we see the physical development of various sorts
in developing countries with China’s direct investment, such as road development, railway development, port
development, new zone development, and high-tech industry development. Furthermore, China’s own focus

on multiple streams of green development agenda, namely ‘smart’ (or intelligent/digital), ‘eco’, ‘green’, ‘low
carbon’, and ‘resilient’, enables the involvement of many sectors and stakeholders in various aspects of each
initiative. Also, this enables China to find more channels to build partnerships with other BRI members. The col-

laboration is seen to be mutual, as developing countries also directly or indirectly invest in various sustainable
development projects in China. Examples include resilient/sponge city projects, eco-development projects
(Deng & Cheshmehzangi 2018), smart city communities and cities/districts, low-carbon development, etc.

Some specific projects are the Sino-Singaporean Tianjin Eco-City project in North China, green transport inno-
vation project in Shenzhen, the sponge city initiative in pilot city projects such as those with the UK and the US
firms, smart and digital infrastructure developments in many cities, and other national flagship projects in China.
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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Nonetheless, some recent political tensions have led to halting some of the earlier mutual infrastructure agree-
ments, such as the one with Australia in 2021.

It is noteworthy that arguing the lack of partnership on specific green development initiatives does not imply a

lack of engagement in China with those identified countries. It could simply mean that those countries have a
different take in those areas, through different partnerships with others, or through their local initiatives. In
fewer cases, we can see the absence of green development agenda in some of the countries (such as in Bahrain
and Tonga). However, findings have shown that China have engagement in those countries through other means,

such as water treatment projects with Bahrain (e.g., Jinluo Water Project), and the renewable energy system pro-
ject with Tonga (e.g., Xingye Solar and Tonga Power Limited). In another example, for low-to-mid-income
developing countries, where economic growth is still the priority, there is still room for green development initiat-

ives to progress. Yet, some of these projects also form regional development projects that could strengthen not
only the economic growth of those regions but also their social and cultural attributes. For those, if environmental
factors are not prioritised, then the focus would remain on economic factors. Thus, they present a unique oppor-

tunity to shift towards models of the green economy, circular economy, or sustainable development.
As part of the BRI, most of the current gaps are between China-African and China-Latin American (including

both South and Central American states) contexts. While China’s presence in Africa is booming in recent years

and many projects have already included green development initiatives, most of the African nations are not yet
included in the BRI membership categories. A similar situation is with the Latin American nations, where China’s
cooperation is steadily growing, too. Nevertheless, China’s engagements or partnerships with both African and
Latin American countries are still quite different from the ones with the regional countries, particularly in

Asia. These gaps are mostly affected by the major factor of ‘distance’, but are also associated with cultural and
historical relations that are beyond the current trades and partnerships of the last few decades. Also partly,
these gaps relate to the nature of projects that are on-going in those non-BRI countries. Our data also indicate

that there remains a great opportunity for non-state Chinese enterprises and their engagement with other BRI
members. In the regional context, we found this gap particularly in the regions of Central Asia and the Middle
East. This is yet to be exploited, depending on modes on investment and cooperation that may emerge from bilat-

eral or even regional partnerships. More specifically, this will be related to larger-scale projects of infrastructural
development, which are expected to remain as in the form state partnership.

While this study highlighted the main gaps in green development alignments between China and other BRI
country members, there remain great potentials for sector-specific collaborations and cooperation between the

two sides. As mentioned earlier, this will also become more visible in future scholarly research. With the growing
global agenda on green development, and the recognition of global initiatives/plans such as the SDGs, and climate
change action plans, we can see the emerging role of the BRI more imperative in the forthcoming years. This is also

seen in more recent scholarly research that suggests the integration of SDGs into the BRI (Feng et al. 2019) or how
it could develop into a form of sector-based (Yu et al. 2019), trade-based (Benintendi et al. 2020), project-based (Li
et al. 2019), partnership-based (Alimov 2018; Li 2018), infrastructure-based (Teo et al. 2019; Yang et al. 2020), and
region-based (Szadziewski 2020). It is proven that the research trend in the nexus between BRI and sustainability
addresses the importance of this initiative at the global level. This indicates global attention as well as growing con-
cern about BRI projects or regional development studies. With a positive take from these studies, we conclude with

the ideals of the BRI and sustainability plan. This has been demonstrated through both statistical and non-statistical
assessments of this study and will contribute to the future research work in this field of study. It is expected this
study could mark the importance of BRI sustainability-related studies that are expected to focus on specific sectors,
trades, projects, partnerships, and regions. Finally, if China is to take a more visible global leadership role in green

development initiatives and climate change plans, as it appears to be so, the BRI will be a major platform for China
to build on such initiatives, plans, and global directions.
5. CONCLUSIONS

This paper contributes to the emerging studies on the nexus between BRI and sustainability. It presents a multi-

stage mapping of BRI countries’ green agendas as well as their various initiatives, projects and partnerships and
seeks to explore the potentials for greening the BRI. After the announcement of China’s 14th Five-Year Plan and
China’s climate ambitions to carbon neutrality plan (Green BRI 2021), China has set up a new platform on

‘Green Belt and Road Initiative Center’, which directly focuses on green finance and helping the sustainability
a.silverchair.com/bgs/article-pdf/3/1/49/950971/bgs0030049.pdf
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KPIs and targets. Earlier on, as demonstrated in the official reports by the Chinese Government (2017), the
attempt to green the BRI has developed significantly. This has been prioritised since 2017, which is aimed to pro-
mote eco-friendly infrastructure construction, green trade, green investment, green financing, sustainable modes

of production and consumption, and increased cooperation between China and the country partners or regions
(Chinese Government 2017). These aspects are all important in implementing and achieving green development
in a transition. Hence, we expect to see more research on the topic of ‘Green BRI’ that would address issues of
policy development, project-based approaches, green transition, green technologies, etc. This is likely to first

develop more on the discourse of BRI construction and global sustainable development from the existing norma-
tive research on energy and environment (Zhang & Zhang 2018), cleaner production and energy efficiency (Qi
et al. 2019), policy arrangements (Ascensao et al. 2018; Alkon et al. 2019), cooperation and coordination on

environmental policies and regulations (Ministry of Ecology & Environment 2017), and in association with
the SDGs (Cheng & Ge 2020). These will remain as the continuing trends of research as there would be more
criticism on on-going and previous development projects and country-level initiatives, and there will be more

reflective assessment of those that could promote green development either through bilateral relations or regional
development mechanisms.

It is expected that a green BRI would become even more important to BRI countries, as we anticipate a shift

towards low-carbon economies. This is expected based on the increasing number of specific research on individ-
ual projects, and in-depth assessment of cooperation between China and individual countries. With the many
already developed partnerships, and some at the early stages, it is likely that the BRI could actually become
an influencing mechanism for the promotion of green development, green policy coordination, and green tran-

sition. Research in this regard is thus of significant importance.
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