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Abstract 

China’s ambitious vision for the Belt and the Road initiative (BRI) marks a global milestone for 
economic and political cooperation across Asia, Europe, Africa, and South America. With more 
than 100 member countries accounting for around one-third of the world trade, BRI’s 
geographical scope is unmatched. Despite China’s vision for “green” development, BRI’s trillion-
dollar infrastructure and energy projects introduce immense environmental risks. Carbon-
intensive investments and recipient countries’ asymmetry in addressing environmental issues 
pose challenges in sustaining green development and meeting the climate goals of the Paris 
Agreement. Our research investigates China’s vision for green investments by gauging BRI 
countries’ potential to support environmentally sustainable projects. The study assesses the 
environmental sustainability potential (ESP) for each country’s performance on climate and 
energy across the “Five Connectivity Framework”, identified by the Chinese government as the 
BRI cooperation priority across policy, trade, finance, facilities, and people-to-people 
connections. The ESP index scores BRI countries across these five connectivities using key 
environmental indicators. The analysis also presents a case study of BRI countries along the 
three Asian economic corridors to identify trends and provide specific recommendations for 
environmental safeguards.  
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Executive Summary 
 
China’s Belt and Road Initiative (BRI) has been described as the most ambitious infrastructure 
and economic development project the world has ever seen. The cumulative investment for 
projects already planned or underway is estimated to be over $800 billion and may reach up to 
US$4 trillion. Launched by President Xi Jinping in September 2013, the initiative aims to connect 
China with countries throughout Asia, Europe, the Middle East, and Africa. This will be done 
through five cooperation priorities known as the “Five Connectivities”: policy coordination, 
infrastructure connectivity, unimpeded trade, financial integration, and people-to-people 
bonds.  

 
While BRI comes with tremendous opportunities for development, it also poses numerous risks 
for natural resource management, for investors, and for sustainable development if projects 
are not planned properly. The BRI related projects cut across many important conservation 
areas,  including protected areas, Global 200 ecoregions, and biodiversity hotspots, which could 
be threatened by deforestation and landscape fragmentation. There are also concerns that 
energy-related projects could lead to the transfer of carbon-intensive industries, such as coal-
fired power, thereby exacerbating greenhouse gas emissions and creating pollution havens in 
the recipient countries. 
 
As the theme of “connectivity” is central to the BRI cooperation as addressed by the Chinese 
government, our project aims to bring environmental sustainability considerations into the Five 
Connectivities Framework. This project focuses on constructing an Environmental Sustainability 
Potential Index (BRI-ESP Index) to assess BRI countries’ potential to support environmentally 
sustainable projects vis-a-vis their performance on climate and energy. The second objective of 
the project is to take the Asian corridors as a case study to apply the scorecard and analyze 
trends. 

 
The report starts with background information on the policy context and environmental 
concerns around BRI. Then, the report provides detailed information on the framework and 
indicators used in this index. Indicators are selected according to five categories, referring to 
the five connectivities, and assigned weights. With a special focus on climate and energy, 
indicators vary from international level, domestic level, to bilateral level. Then we calculated 
the sum score of each country on a 0-100 scale and rated the country’s environmental 
sustainability potential from A to D based on a curved rating system. 
 
The project presents an Environmental Sustainability Potential (ESP) scorecard of 105 countries 
as the key outcome and discusses the regional trends and connectivity trends found in the 
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scorecard. The result of the project indicates an average score of 41.3 among 105 countries. 
Only 11 countries fall into Grade A, and Greece is the leading country with a total score of 60. 
The regional mapping reflects strong regional trends in that all Grade A countries are 
distributed in Asia and Europe, while Grade D countries only exist in the Middle East, Africa, and 
Latin America. Among the five connectivities, we identified most countries score low in the 
Facilities connectivity, reflecting poor performance in renewable energy investment and 
maintaining forest cover. 
 
For our case study, we explore the three Asian BRI economic corridors: the China-Pakistan 
Economic Corridor (CPEC), the Bangladesh-China-India-Myanmar Economic Corridor (BCIMEC), 
and the China-Indochina Peninsula Economic Corridor (CICPEC). Together these comprise nine 
countries (Pakistan, Bangladesh, India, Myanmar, Malaysia, Laos, Cambodia, Thailand, and 
Vietnam), and we evaluate the countries’ potential to advocate for and implement greener BRI 
projects using our BRI-ESP framework. Key findings reveal Cambodia’s environmental 
sustainability potential to be the highest while Bangladesh scores the lowest. While these 
corridors perform well across the Policy connectivity, the significantly low ESPs across the 
Facilities connectivity emerges as a key concern, since the giant share of BRI investments in the 
region involve linear and energy infrastructure projects with major potential environmental and 
social impacts. Based on our results, we provide recommendations such as a greater share of 
renewable energy investments, especially across CPEC.  
 
Going forward, our BRI-ESP scorecard can be applied in future studies such as replicating similar 
case studies across other corridors and also observing the trends that emerge across regions. 
Finally, our framework can be used as a stepping stone for identifying the policy interventions 
across the five connectivities that can be most conducive to a greener Belt and Road Initiative.  
 
 
Approved 
 

 
Dr. Erika Weinthal                                              
04/25/2019 
 
Master's Project submitted in partial fulfillment of the requirements for the Master of Environmental 
Management degree in the Nicholas School of the Environment,  
Duke University May 2019 
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I. Introduction 
 

In September 2013, China’s President Xi Jinping launched an ambitious foreign policy vision for 
economic and political cooperation to interconnect countries in Europe, Asia, the Middle East 
and Africa with a network of land and sea routes known collectively as the Belt and Road 
Initiative (BRI).1 With more than 100 formally signed up countries covering over 60 percent of 
the world’s population, one-third of world trade and GDP, and 75 percent of known energy 
reserves,2 the BRI’s geographical scope of this transport network cannot be matched. While it 
offers enormous opportunities, the BRI also poses numerous risks for natural resource 
management, for investments, and for sustainable development.3  

 
The BRI related projects cut across many important conservation areas–  including protected 
areas, Global 200 ecoregions and biodiversity hotspots that local communities and wildlife 
depend on for their ecosystem services.4 These provide an array of benefits which include 
climate regulation and protection from natural disasters.5 In the studies to date in the Amazon, 
for example, infrastructure development such as roads are found to be one of the largest and 
most consistent factors in deforestation.6 According to WWF, there is a risk involved since the 
benefits of BRI road projects could be undermined by substantial environmental, economic, and 
social costs if they are designed without comprehensive planning.7 Concerns have also been 
raised around energy-related projects particularly regarding the transfer of carbon-intensive 
industries which could exacerbate greenhouse gas emissions and cause carbon leakage in the 
recipient countries.8 As insurmountable scientific evidence continues to confirm human 

                                                        
1China Daily. “President Xi’s Statements on the Belt and Road Initiative,” April 2017. 
http://www.scio.gov.cn/31773/35507/35520/Document/1548585/1548585.htm. 
2 World Bank. “Belt and Road Initiative.” March 29, 2018. http://www.worldbank.org/en/topic/regional-
integration/brief/belt-and-road-initiative. 
3 Kirchherr, J., Repp, L., Hu, X. and van Santen, R. “Greening the belt and road initiative: WWF's recommendations 
for the finance sector.” WWF in partnership with HSBC. January 1, 2018. 
http://www.sustainablefinance.hsbc.com/-/media/gbm/reports/sustainable-financing/greening-thebelt-and-road-
initiative.pdf 
4 Helsingen, Hanna et. al. “Greening China’s Belt & Road Initiative in Myanmar.” January, 2018. 
http://d2ouvy59p0dg6k.cloudfront.net/downloads/BRI_Final_Digital_090118.pdf 
5 Ibid. 
6 Pfaff, Alexander et. al. “Roads & SDGs, tradeoffs and synergies: learning from Brazil’s Amazon in distinguishing 
frontiers.” March 05, 2018. http://www.economics-ejournal.org/economics/journalarticles/2018-11 
7 World Wildlife Fund.  “China’s Belt and Road Initiative & Its Implications for Africa.” December, 2016.     
http://assets.wwfke.panda.org/downloads/china_s_belt_and_road_initiative_and_its_implications_for_africa.pdf 
8 Patrick, Teese. “Exploring the Environmental Repercussions of China’s Belt and Road Initiative.” October 30, 
2018. https://www.eesi.org/articles/view/exploring-the-environmental-repercussions-of-chinas-belt-and-road-
initiativ. 
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contributions to climate change,9 it is becoming increasingly crucial for countries to enact 
comprehensive policies aimed at greenhouse gas emissions to address climate change. Under 
the Paris Agreement, all participating countries are required to prepare and communicate the 
nationally determined contributions (NDCs) to limit the global average temperature well below 
2 degrees Celsius compared to pre-industrial levels.10 Although the government of China has 
announced its vision to ensure that the BRI would be “green”, the environmental sustainability 
of it has been widely questioned. Given the scope of the BRI and China’s political influence, 
critical steps need to be taken to ensure that BRI is not hindering BRI recipient countries action 
to meet their climate targets and sustainable development goals (SDGs). 

 
 

Project Objective 
 

Our research investigates China’s attempts to promote green investments by assessing BRI 
countries’ potential to support environmentally sustainable projects. We assess environmental 
sustainability potential vis-a-vis each country’s performance across key policy priority areas 
which the Chinese government calls the “Five Connectivity Framework”. First, we assess the BRI 
recipient countries’ current environmental performance on climate and energy (a proxy for 
their environmental commitment) to evaluate their potential to support and sustain green BRI 
projects and identify overall trends. As for our case study, we take a closer look at the three 
economic corridors in Asia that are part of the BRI to analyze their trends. The aim of this 
scorecard is to provide specific recommendations related to these corridors and their 
respective BRI countries. 

Two key factors inform our research objective: 

a) Environmental Risk  

BRI’s environmental and social risks are juxtaposed against China’s projected 
vision of “green development”. Our research assesses BRI’s green potential by using an 
environmental lens vis-a-vis China’s Five Connectivities framework. While Chinese 
overseas investment policy prioritizes connectivity across BRI countries, our research 
assesses whether the scope of this connectivity is green. BRI’s Vision document 
mentions the Five Connectivity framework as a way to determine bilateral 

                                                        
9 IPCC (Intergovernmental Panel on Climate Change). “Fifth Assessment Report (AR5).” 2013.  
10 United Nations Framework Convention on Climate Change. “Paris Agreement.”2015. 
https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf. 
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investments.11 We assess the potential for these bilateral investments to be green by 
introducing environmental impacts into the connectivity framework and gauging a 
country’s capability to address them.  

b) Participant Asymmetries  

China presents BRI as a win-win situation for all and emphasizes on mutual gains 
and cooperation through connectivity politics. However, the composition of BRI 
countries is diverse and includes different socio-economic and political capacities. 
Moreover, the BRI’s policy and legal frameworks are vague and do not define ESG 
(Environmental, Social and Governance) standards like traditional multilateral 
development endeavors. As a result, developing countries’ vulnerabilities and potential 
exploitation in face of weak institutional and legal frameworks is a huge concern. Our 
research examines asymmetries within BRI countries by gauging their potential for 
supporting and sustaining greener development.  

 
Based on the Five Connectivity Framework, we have identified the roadmap which consists of 
key research questions that will help us assess the environmental sustainability potential of BRI 
countries: 
 

❖ Policy: How committed are the governments of BRI countries to realizing environmental 
goals? We look at this based on their national determined contributions (NDCs) to 
achieve the Paris Agreement and cooperation with other BRI countries. 

❖ Facilities: What is the existing environmental baseline for BRI countries to allow the 
development of energy and infrastructure projects? We gauge their current 
environmental performance based on emissions from forest loss and energy. 

❖ Trade: How environmentally friendly are the BRI countries as consumers in terms of 
what they import related to energy? We consider emissions from the international trade 
of goods and services as well as global trade flows from renewable energy to be proxies 
to determine their choices in these goods and services over less environmentally 
friendly ones. 

❖ Financial: Are the BRI countries financially capable to be environmentally committed? 
We measure this capability by looking at how much climate finance they receive as well 
as the amount of subsidies spent to support fossil fuels (proxy that there is little actual 
progress on climate commitment). 

                                                        
11 National Development and Reform Commission, Ministry of Foreign Affairs, and Ministry of Commerce of the 
People’s Republic of China, with State Council authorization. “Vision and Actions on Jointly Building Silk Road 
Economic Belt and 21st-Century Maritime Silk Road.” March 2015.  
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❖ People-to-people: How favorable are social ties between China and BRI countries for 
promoting green development? We use proxy indicators like scientific collaboration and 
China’s engagement with relief efforts (emergency response, food aid etc.) to assess 
how favorable social ties are to infer the perceived bilateral national image between 
China and BRI countries.  
 

Assessing the environmental sustainability potential of the BRI countries for green projects 
through these five connectivities will be insightful for a range of stakeholders. It provides an 
analysis of asymmetries among the BRI countries for Chinese investments and can help identify 
areas (or connectivities) with differential impact across recipients.  
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II. Background  
2.1 BRI Background  

 
The BRI has been described as the largest program of infrastructure investment the world has 
ever seen that will reshape the world economy and politics. The cumulative investment for 
projects already planned or underway is estimated to be over $800 billion and may reach up to 
US$4 trillion.12 The annual investment from China alone is anticipated to be about $150 billion 
over the next decade.13 In order to facilitate and leverage additional financial support needed 
for BRI projects, much of the funding sources related to BRI comes from Chinese policy and 
commercial banks.14 The most significant funding sources related to the BRI are the state-
owned Silk Road Fund (initial fund of US$40 billion, an additional $14 billion); the China 
Development Bank (CDB) (expected to contribute annual fund of US$40-45 billion); the China 
Export-Import bank (CEB).15 The CDB and CEB are expected to dispense $55 billion between 
them (Ibid). Moreover, two Chinese-led multilateral institutions, Asian Infrastructure 
Investment Bank (AIIB) (registered capital of US$100 billion) and the Shanghai-based New 
Development Bank (starting capital of US$50 billion), are also major finance sources.16 In 
addition, other multilateral development banks, private funding entities, and foreign 
governments are predicted to support half of BRI projects by 2030.17 

 
The BRI consists of a “belt” of overland corridors and a maritime “road” of shipping lanes18 
along six economic corridors to improve regional integration. The Silk Road Economic Belt links 

                                                        
12 Hillman, Johnathan. “China’s ‘Belt and Road’ Initiative Must Become a Strategy.” May 9, 2017. 
https://www.csis.org/analysis/chinas-belt-and-road-initiative-must-become-strategy. 
13 Gill, Indermit. “Future Development Reads: China’s Belt and Road Initiative.” September 22, 2017. 
https://www.brookings.edu/blog/future-development/2017/09/22/future-development-reads-chinas-belt-and-
road-initiative/. 
14 HSBC. “Where Is the Funding for a $26 Trillion Initiative Coming From?” March 6, 2018. 
https://www.cnbc.com/advertorial/2018/03/06/where-is-the-funding-for-a-26-trillion-initiative-coming-
from.html. 
15 Huang, Zheping. “Your Guide to OBOR, China’s Plan to Build a New Silk Road.” May 15, 2017. 
https://qz.com/983460/obor-an-extremely-simple-guide-to-understanding-chinas-one-belt-one-road-forum-for-
its-new-silk-road/. 
16 Ibid. 
17 Kirchherr, J., Repp, L., Hu, X. and van Santen, R. “Greening the belt and road initiative: WWF’s recommendations 
for the finance sector.” WWF in partnership with HSBC. January 1, 2018 
http://www.sustainablefinance.hsbc.com/-/media/gbm/reports/sustainable-financing/greening-the-belt-and-
road-initiative.pdf 
18 Kuo, Lily, and Niko Kommenda. “What Is China’s Belt and Road Initiative?,” July 2018. 
https://www.theguardian.com/cities/ng-interactive/2018/jul/30/what-china-belt-road-initiative-silk-road-
explainer. 
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China to Europe through Central Asia19 while the New Maritime Silk Road links China to other 
countries in Southeast Asia, the Gulf countries, North Africa, and Europe.20 The six corridors are 
known as “(1) the New Eurasia Land Bridge Economic Corridor, (2) The China-Mongolia-Russia 
Economic Corridor, (3) China-Central Asia-West Asia Economic Corridor, (4) China-Indochina 
Peninsula Economic Corridor, (5) China-Pakistan Economic Corridor, and (6) Bangladesh-China-
India-Myanmar Economic Corridor”.21 The Initiative aims to connect Asia with Africa and 
Europe, with five major priorities: policy coordination, infrastructure connectivity, unimpeded 
trade, financial integration, and people-to-people bonds.22  

 
Even though the scope of this Initiative is still coming together, it has been recently seen as 
open globally to all countries including regional and international organizations.23 According to 
Reconnecting Asia Project, China’s BRI is more than just projects related to infrastructure or 
energy.24 BRI can be seen as an opportunity for China to “write new rules, establish institutions 
that reflect Chinese interests, and reshape ‘soft’ infrastructure”.25 The importance of BRI for 
China’s future economy was stressed by President Xi at public forums– such as the opening 
ceremony of the Belt and Road Forum for International Cooperation in May 2017. With the 
inclusion of BRI in the Chinese Constitution, it can be seen as a significant strategy and priority 
in China as well as internationally.26  
 
 
 
 
 

 
 

                                                        
19 Cai, Peter. “Understanding China’s Belt and Road Initiative,” March. https://think-
asia.org/bitstream/handle/11540/6810/Understanding_Chinas_Belt_and_Road_Initiative_WEB_1.pdf?sequence=1 
20 World Bank. “Belt and Road Initiative.” March 29, 2018. http://www.worldbank.org/en/topic/regional-
integration/brief/belt-and-road-initiative. 
21 HKTDC Research.“The Belt and Road Initiative.” May 3, 2018. http://china-trade-research.hktdc.com/business-
news/article/The-Belt-and-Road-Initiative/The-Belt-and-Road-Initiative/obor/en/1/1X3CGF6L/1X0A36B7.htm. 
22 Ibid. 
23 World Bank. “Belt and Road Initiative.” March 29, 2018. http://www.worldbank.org/en/topic/regional-
integration/brief/belt-and-road-initiative. 
24 Kuo, Lily, and Niko Kommenda. “What Is China’s Belt and Road Initiative?,” July 2018. 
https://www.theguardian.com/cities/ng-interactive/2018/jul/30/what-china-belt-road-initiative-silk-road-
explainer. 
25 Ibid. 
26 Panda, Jagannath.“What the Inclusion of BRI in the Chinese Constitution Implies.” November 7, 2017. 
https://idsa.in/idsacomments/what-the-inclusion-of-bri-in-the-chinese-constitution-implies_jpanda_071117. 
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2.2 BRI Connectivity and Five Connectivities Framework  
 

1) Connectivity in BRI Context 
 

China’s global influence has led to terms like “Chiglobalization” being coined in 2009, especially 
considering the country’s growing presence on international forums like joining the World 
Trade Organization in 2001 or hosting the Beijing Olympics in 2008.27 This increasing global 
“relevance, presence, influence, and leadership” heralded the entry of a new international 
entity in the discourse around international influence and development which had traditionally 
been articulated through the “eurocentric or anglo-american models”.28  

 
A major factor steering China’s growing global influence over the past decade has been its 
“double digit GDP growth in the mid-2000s fueled by even faster growth in the flow of traded 
goods”.29 Consequently, China’s global trade flows marked by low-cost with McKinsey’s 2017 
report ranks China seventh in the MGI Global Connectivity Index which ranks countries based 
on trade flows related to “goods, services, finance, people and data” and China stands out “high 
level of connectedness relative to its income”.30 The most important aspect stressed alongside 
China’s economic development has been its role in pulling more countries into global trade 
flows and markets.  

 
Yet Chinese outward investments mark a redefinition if not a deviation from contemporary 
multilateral or bilateral relations under existing international standards of the liberal world 
order. For instance, unlike the rigorous ESG standards and compliance required from recipient 
countries by international organizations like the World Bank, etc. Chinese investments do not 
accompany these conditionalities.31 In addition to such different policy and legal frameworks 
accompanying the Chinese investments, the way China defines the relationship between her 
and the recipient country also marks a deviation from traditional paternalistic modes of 
investment and political economic influence. The BRI is repeatedly posited as a “win-win”, 
“mutually beneficial” and “South-South cooperation” and is garbed as non-traditional bilateral 
cooperation or “connectivity”. To understand how China perceives the notion of connectivity in 

                                                        
27 Jia, Wenshan. “Now, Globalization With Chinese Characteristics.” June 6, 2017. 
https://yaleglobal.yale.edu/content/now-globalization-chinese-characteristics. 
28 Ibid. 
29 McKinsey & Company. “China’s Role in the Next Phase of Globalization.” April 2017.  
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/China/Chinas%20role%20in%20the%20next
%20phase%20of%20globalization/MGI-Chinas-role-in-the-next-phase-of-globalization.ashx  
30 Ibid. 
31 Godehardt, N and Kohlenberg, P. J. “China’s Global Connectivity Politics”. Stiftung Wissenschaft und Politik. April 
2018. https://www.swp-berlin.org/fileadmin/contents/products/comments/2018C17_khb_gdh.pdf  



13 

BRI related bilateral ties and orients its projects and investments, we are drawing upon the 
research of Dr. Nadine Godehardt from German Institute for International and Security Affairs.   

 
Godehardt examines the emphasis on connectivity-politics in BRI’s official correspondence and 
how it is embedded within Chinese foreign policy discourse around regional connectivity. Her 
research traces the roots of how China (‘Zhongguo which literally stands for Middle Kingdom’)32 
has historically positioned itself ‘at the center’ of the world (‘Tianxia’ - referring to everything 
that fall outside China’s borders’).33 Godehardt explores China’s transition from the isolated, 
geographical center to an emerging political and economic presence as a reflection of the 
“Going Out” policy which coincided with the decline of Soviet Russia’s power in Asia.34 This 
policy marked the beginning of China’s strategy to emphasize on bilateral connections while 
exploring avenues for accessing foreign markets and strengthening the country’s geopolitical 
and economic influence in the region.  
 
With its status as a key player within global trade, China’s reach and perceptions of the 
peripheral transitioned beyond geographical linkages in Asia. Now, through the ambitious and 
grand scope of the BRI, China’s international presence steps outside liberal world systems 
verbiage of globalization and introduces a distinctly Chinese notion of connectivity politics. 
With the BRI, China treads away from “sharp power and maneuver” associated with liberal 
world system powers like the US and Europe towards “proactive connectivity power” where 
influence is shaped by the degree of “connectivity resources”.35  

 
Concurrently, President Xi’s Five Connectivities Framework charts out the way Chinese outward 
investments manifest in bilateral ties across five key areas: policy, trade, finance, facilities, and 
people-to-people connections. These five connectivities become the proactive lens through 
which China orients its bilateral ties with the BRI recipient countries. It is elemental to unpack 
the concept of connectivity to understand the dynamics of power and influence between China 
and BRI countries. What informs China’s framing of connectivity is particularly relevant for 
assessing asymmetries and the need for recipient country guidelines and safeguards for BRI 
projects.  

 

                                                        
32 Godehardt, N. “The Chinese Constitution of Central Asia. Regions and Intertwined Actors in International 
Relations”. 2014.  
33 Ibid. 
34 Ibid. 
35 Godehardt, N and Kohlenberg, P. J. “China’s Global Connectivity Politics”. Stiftung Wissenschaft und Politik. April 
2018. https://www.swp-berlin.org/fileadmin/contents/products/comments/2018C17_khb_gdh.pdf  
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To this end, Godehardt identifies four key features of China’s connectivity politics which help 
understand how China perceives its bilateral ties and the objectives it aims to seek out of its 
connection with the BRI countries.36  

 
❖ The first, “Proactivity”, preempts the “agenda” defining these bilateral ties. Unlike the 

liberal world order concept of “reciprocity” in bilateral relationships, China’s 
connectivity approach proactively emphasizes “openness” which raises concerns about 
asymmetries between China and the BRI countries, particularly related to the potential 
for exploitation if the latter’s political and legal institutions are weak.  

 
❖ The second, “Multidimensionality”, examines the varied scope of Chinese investments 

whereby specific projects are not only targeted at recipient country’s development but 
also embody a range of political and economic interests for China, many of which 
remain conveniently ambiguous. Godehardt specifically mentions BRI investments in 
port cities and how seemingly unprofitable projects have “geographical and 
technological dimensions” which aim to consolidate China’s connectivity-based 
influence over transnational networks.  

 
❖ The third, “Discourse power”, adopts a linguistic lens to discern how the connectivity 

approach exercise ‘soft’ influence by adopting ‘neutral’ terms like ‘openness’, 
‘inclusiveness’ that connote regions and linkages instead of terms like ‘democracy’ and 
‘human rights’ etc. which echo liberal world systems discourse.37 This echoes the larger 
criticism on lack of compliance standards and safeguards in BRI investments versus 
traditional terms and conditions accompanying foreign direct investment.38  

 
❖ Finally, the “Internationalizing implicit rules”, further highlights the ambiguous and 

informal nature of terms and conditions underlying BRI projects and contracts. This 
feature focuses more on the complexity China would face if it were to ground these 
bilateral ties in more formal legal frameworks and mentions how the lack thereof 
provides China ‘leverage’ over BRI countries in terms of influence.  

 
 
 

                                                        
36 Ibid. 
37 Ibid. 
38 Ruta, M. “Three Opportunities and Three Risks of the Belt and Road Initiative”. The World Bank Blogs. April 
2018. Retrieved from http://blogs.worldbank.org/trade/three-opportunities-and-three-risks-belt-and-road-
initiative  
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2) Five Connectivities Framework 
 

In March 2015, the National Development and Reform Commission (NRDC) issued an action 
plan that outlined the vision and the priorities of the BRI.39 In this official government 
document, China advocates for “win-win cooperation that promotes common development 
and prosperity and a road towards peace and friendship by enhancing mutual understanding 
and trust, and strengthening all-round exchanges”.40 China considers that BRI countries have 
their own resource advantages and mutually beneficial for cooperation. Hence, all five major 
goals are outlined to strengthen the connectivity with these countries:  policy coordination, 
facilities connectivity, unimpeded trade, financial integration, and people-to-people bond. The 
goals41 are: 

 
❖ Policy coordination: promoting cooperation between governments through means of 

communication, shared interests, trust, and agreements. 
 

❖ Facilities connectivity: improving construction plans and standard systems, and forming 
a network for infrastructure development. This includes taking climate change into full 
account for construction which means promoting “green and low-carbon infrastructure 
and operation management.” 

 
❖ Unimpeded trade: improving “investment and trade facilitation” for a sound business 

environment by removing barriers to trade and investment. 
 

❖ Financial integration: promoting efforts that increase not only stability but also 
cooperation in the investment and financing system to participate in BRI projects. 

 
❖ People-to-people bond: promoting “extensive cultural and academic exchanges, 

personnel exchanges and cooperation, media cooperation, youth and women 
exchanges, and volunteer services” in order to gain public support in cooperation. 
 

 
 
 

                                                        
39 National Development and Reform Commission, Ministry of Foreign Affairs, and Ministry of Commerce of the 
People’s Republic of China, with State Council authorization. “Vision and Actions on Jointly Building Silk Road 
Economic Belt and 21st-Century Maritime Silk Road.” March 2015.  
40 Ibid. 
41 Ibid. 
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3) Existing Study on Five Connectivity 
 
In 2015, The "Five Connectivity Index" Research Group of Peking University released the first 
issue of “The Belt and Road Initiative: Report on Five Connectivity Indexes” to assess China’s 
overseas investment under the BRI.42 This was the first attempt to evaluate the development of 
BRI through the “Five Connectivity” lens. The research group breaks the five connectivity into a 
three-tier framework, as the first tier being the five connectivity, and nine indicators falling 
under each pillar of the connectivity.43 The construction of “Five Connectivity Index” was based 
on the Visions and Actions document, and incorporated both bilateral and national indicators 
on political environment, infrastructure, business environment, etc. In the 2018 report, 94 
countries along the BRI region (including unsigned countries such as UK and Switzerland) were 
classified into five levels in terms of inter-connectivity with China, from “smooth cooperation 
nations” to the “nations of weak cooperation”. This study provides an innovative framework to 
measure the connectivity between China and BRI countries. However, as stated in the visions 
and actions, environmental perspective needs to be addressed in the BRI cooperation, which is 
missing in the previous study. Therefore, our index looks into the indicator construction process 
of this study and applies the Five Connectivity framework to measure the environmental 
sustainability potential of countries in BRI projects.  

 
2.3 BRI Environmental Challenge and Existing Policy Framework 
 
1)   Ecological Concern 

 
The major environmental concerns of BRI projects are over their impact on ecologically sensitive 
areas including arid regions, biodiversity hotspots, and protected areas. A number of BRI 
corridors are known to pass through multiple ecologically sensitive areas, and increasing 
construction activity in these areas will disrupt local natural environment with massive linear 
infrastructures. Consequently, those projects will threaten the species in those ecological 
sensitive regions, and pose a challenge to the livelihoods of local residents. 

 
According to a 2017 report released by the World Wildlife Fund (WWF), there will be a 
considerable overlap between BRI projects and sensitive environments. A total number of 1,739 

                                                        
42 Science Evaluation Research Group of Peking University, "Five Connectivity Index of the Countries along "the 
Belt and Road”, 2016, http://dx.doi.org/10.18170/DVN/LIX83D, Peking University Open Research Data Platform, 
V1. 
43 “Five Connectivity Index" Research Group of Peking University. “World Premier of The Belt and Road Initiative: 
2018 Report on Five Connectivity Indexes at Taihe Civilizations Forum”.  Peking University institute of Ocean 
Research. September, 2018. https://ocean.pku.edu.cn/info/1165/3077.htm 
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Important Bird Areas or Key Biodiversity Areas, as well as 46 biodiversity hotspots or Global 200 
Ecoregions, would be cut through or broadly overlapped with major BRI corridors, indicating that 
32% of the total area of all protected areas in BRI countries will be potentially affected.44 45 The 
report also pointed out that over 265 threatened species could be adversely impacted by BRI 
projects—including endangered tiger species and the critically endangered saiga antelope.46 
Moreover, imposing undeveloped forest areas under BRI’s planning will greatly increase the risk 
of logging and poaching as well. Without proper environmental guidelines implemented, the 
environmental impacts along BRI’s corridors can be tremendous. 

 
For instance, a proposed dam on the island of Sumatra in Indonesia was one of the BRI projects 
that intrigued huge controversy and strong opposition. The project includes the blasting of a 
tunnel, construction of access roads, and flooding of a wide expanse of jungle, which poses 
serious threats to local wildlife and the highly diverse Batang Toru ecosystem.47 While 
multilateral financiers such as the World Bank’s International Finance Corporation and the Asian 
Development Bank are greatly concerned about the ecological risk of this project, Sinohydro, the 
project’s sponsor, may still be funded by banks of China to complete the dam construction. 
Another hydroelectric dam project in northern Myanmar has already been suspended since 2011 
for similar concerns, but it is possible that the Indonesia or Myanmar governments might still 
recognize these environmental damaging BRI projects due to economic and developmental 
incentives. 

 
Apart from the negative impact on the environment and ecosystems, BRI projects also bring 
concerns to the livelihoods of people who rely on their local environmental resources for living. 
A particular example for that is the dam proposed for construction along the Mekong River in 
Cambodia. As pointed out by scientific researches, the dam is not only supposed to reduce water 
flow through southeast Asian countries downstream, deeply affecting ecosystems as well as 
social habitats, but will also hold back some species of fish from their upriver breeding grounds, 

                                                        
44 Gokkon, Basten. "Environmentalists Are Raising Concerns Over China's Belt and Road Initiative." Pacific 
Standard. July 18, 2018.  
https://psmag.com/environment/environmental-concerns-over-chinese-infrastructure-projects. 
45Lévitski, Serge. 2018. "Greening the BRI: China Facing New Challenges." Latvian Institute of International Affairs. 
August 30, 2018.  
http://www.lai.lv/viedokli/greening-the-bri-china-facing-new-challenges-731. 
46World Wildlife Fund (WWF). 2017. "The Belt and Road Initiative WWF Recommendations and Spatial Analysis." 
WWF. May 2017. 
http://awsassets.panda.org/downloads/the_belt_and_road_initiative___wwf_recommendations_and_spatial_ana
lysis___may_2017.pdf  
47Teese, Patrick. 2018. "Exploring the Environmental Repercussions of China's Belt and Road Initiative." EESI. 
October 30, 2018. https://www.eesi.org/articles/view/exploring-the-environmental-repercussions-of-chinas-belt-
and-road-initiativ. 
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and greatly reduce the river’s fishery production.48 The downstream region in Thailand and Laos 
are likely to be impacted by the biodiversity reduction and suffer from considerable economic 
losses.49 
 
2)   Carbon Transfer Concern 

 
In addition to the ecological impact that could be brought by BRI projects, some observers fear 
that China’s carbon-intensive manufacturing industries may migrate to other developing 
countries through BRI initiative. Currently, there is a surplus of production capacities in 
electricity, steel, and cement in China, while BRI is partly designed to absorb this excess capacity. 
Nevertheless, this will deepen the recipient countries’ reliance on fossil fuel and energy-intensive 
industry, rather than helping them to transform into a more sustainable way for development. 
Up to now, most Chinese deals in energy and transportation are still focused on traditional 
sectors, and do not show a strong tendency representing the low-carbon priorities included in 
BRI governments’ NDCs.50 Similar to the current BRI projects in Pakistan, China’s investments in 
many BRI recipient countries will be featured by new coal-fired power plant projects.51 It is 
estimated that until late 2016, Chinese banks and corporations have invested in 240 coal projects 
in BRI host nations, and 61 percent of the energy-sector loans financed entirely by China 
Development Bank and/or China Eximbank were in fossil fuels from 2014 to 2017.52 53 Such large 
scale of investment in energy-and-pollution-intensive projects would definitely increase the 
carbon intensity in the BRI recipient countries, and bring great challenges to combating global 
climate change. 
 
 
 

                                                        
48Sullivan, Michael. 2018. "China Reshapes The Vital Mekong River To Power Its Expansion." NPR. October 06, 
2018.  
https://www.npr.org/2018/10/06/639280566/china-reshapes-the-vital-mekong-river-to-power-its-expansion. 
49Teese, Patrick. 2018. "Exploring the Environmental Repercussions of China's Belt and Road Initiative." EESI. 
October 30, 2018.  
https://www.eesi.org/articles/view/exploring-the-environmental-repercussions-of-chinas-belt-and-road-initiativ. 
50Lihuan Zhou, Sean Gilbert, Ye Wang, Miquel Muñoz Cabré, and Kevin P. Gallagher. 2018. "Moving the Green Belt 
and Road Initiative: From Words to Actions." World Resources Institute. November 2018. 
https://www.wri.org/publication/moving-green-belt-and-road-initiative-from-words-to-actions. 
51Teese, Patrick. 2018. "Exploring the Environmental Repercussions of China's Belt and Road Initiative." EESI. 
October 30, 2018.  
https://www.eesi.org/articles/view/exploring-the-environmental-repercussions-of-chinas-belt-and-road-initiativ. 
52 Ibid. 
53Lihuan Zhou, Sean Gilbert, Ye Wang, Miquel Muñoz Cabré, and Kevin P. Gallagher. 2018. "Moving the Green Belt 
and Road Initiative: From Words to Actions." World Resources Institute. November 2018. 
https://www.wri.org/publication/moving-green-belt-and-road-initiative-from-words-to-actions. 
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3) Policy Framework for Greening BRI 
 

The first official blueprint of BRI was released in 2015, titled as the Vision and Actions on Jointly 
Building Silk Road Economic Belt and 21st-Century Maritime Silk Road (Visions and Actions).54 At 
the same year, the BRI initiative was incorporated into the government’s 13th Five-Year Plan as 
the key strategy for “all-round opening up”.55 Another new term featured in this Five-Year Plan 
was the construction of “Ecological Civilization”, referring to the national strategy for inclusive 
green development.56 The concept was brought up in 2007 and incorporated into the 
Communist Party of China (CCP) Constitution in 2013 as a response to the heightened public 
concern over air pollution. These two seemingly unrelated strategies, one tackling the domestic 
environmental issue and another mapping of foreign collaboration, are integrated to shape 
China’s guiding environmental policy framework in BRI. 

 
The Visions and Actions document touched upon greening BRI considerations by mentioning 
“eco-environment”, “environmentally friendly”, and “climate change” several times, with 
special focus on green infrastructure and ecological conservation in trade. In May 2017, the 
Ministry of Environmental Protection, Ministry of Foreign Affairs, National Development and 
Reform Commission and Ministry of Commerce jointly issued the Guidance on Promoting Green 
Belt and Road (Guidance).57 The Guidance outlined two main objectives, visioning that in 3-5 
years a “pragmatic and efficient system of environmental cooperation and exchange” will be 
built and “ a series of eco-environment risk prevention policies and measures” will be 
formulated. The other 5-10 years goal is to set up a “full-fledged environmental service, 
support, and guarantee system”. It is noteworthy that the guidance also used the Five 
Connectivity to guide sections in discussing the principle of resource efficient and 
environmental friendly in the five areas of policy coordination, facilities connectivity, 
unimpeded trade, financial integration, and people-to-people bonds. In the Belt and Road 
Ecological and Environmental Cooperation Plan (Cooperation Plan) issued by the Ministry of 
Ecology and Environment, focus areas of five connectivities are articulated below: 58 

  
❖ Policy Coordination: Address the concept of Ecological Civilization in policy coordination. 

                                                        
54 National Development and Reform Commission, Ministry of Foreign Affairs, and Ministry of Commerce of the 
People’s Republic of China, with State Council authorization. “Vision and Actions on Jointly Building Silk Road 
Economic Belt and 21st-Century Maritime Silk Road.” March 2015.  
55 National Development and Reform Commission. “The 13th Five-Year Plan for Economic and Social 
Development.” March 2016.  
56 Guangyao Zhu. "Ecological Civilization" UNEP Our Planet. March 2016. accessed April 19, 2019, 
http://web.unep.org/ourplanet/march-2016/articles/ecological-civilization.  
57 "Guidance on Promoting Green Belt and Road." Belt and Road Portal. May 2017. 
58 "The Belt and Road Ecological and Environmental Cooperation Plan." Belt and Road Portal, May 2017. 



20 

❖ Green Trade: Promote Sustainable Production and Consumption 
❖ Facility Connection: Promote International Cooperation on Capacity Development and 

Eco-friendly Infrastructure Construction    
❖ Financial Integration: Increase Support for Green Financing 
❖ People-to-People Bonds: Carry out Environmental Protection Projects and Activities 

     
A total of 25 key projects were also proposed in the Cooperation Plan under each connectivity 
area, however, most of the projects were still in the planning stage so far. The Cooperation Plan 
also dedicated the last chapter to safeguards, but only briefly mentioned the coordination 
mechanism, policy support, financial support, and monitoring and assessment. More guidelines 
were issued from the financial institutions’ side, the Green Credit Guidelines was issued by the 
China Banking Regulatory Commission in 2012 to “encourage banking institutions to adjust 
credit structure, effectively fend off environmental and social risks”.59 In 2016, the Guidelines 
for Establishing the Green Financial System was jointly issued by the Bank of China and six other 
government agencies, which provided the official definition of green finance, disclosure 
requirement, and risk mitigation.60 In 2017, the Green Finance Committee, an organization 
established by the People's Bank of China and covered most of China’s financial assets, issued 
the Environmental Risk Management Initiative for China’s Overseas Investment.61 Leading banks 
in BRI investment such as the Asian Infrastructure Investment Bank also released their own 
environmental and social safeguards. At the same time, the lack of environmental safeguard is 
one of the most criticized aspects of BRI projects. Although some guidance on overseas 
investment was issued by the government, business associations, and supervision commission, 
no regulatory mechanism or law enforcement was established to ensure the compliance of 
enterprises operating overseas.  

 
A relatively pragmatic measure on guiding BRI investment by far is the credit score system on 
overseas investment. According to the Measures for Bad Credit Records in the Fields of Foreign 
Investment Cooperation and Foreign Trade issued in 2013, acts of “damaging the local 
ecological environment, and threatening the local public security” shall be “included as the bad 
credit records in foreign investment cooperation”.62 Unfortunately, no specific measurement 
and indicator is provided in the document to clarify what constitutes such “acts”.  

                                                        
59 The China Banking Regulatory Commission. “Notice of the CBRC on Issuing the Green Credit Guidelines.” 
February 2012.  
60 The People’s Bank of China, et al. “Guidelines for Establishing the Green Financial System.” August 2016.  
61 Green Finance Committee (GFC) of China Society for Finance and Banking. “Environmental Risk Management 
Initiative for China’s Overseas Investment.” September 2017.  
62 Ministry of Commerce, et al. “Measures for Bad Credit Records in the Fields of Foreign Investment Cooperation 
and Foreign Trade.” May 2013. 
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III. Data and Methodology 
 

3.1 Selecting and weighing indicators 
 

To assess the environmental sustainability potential of BRI countries, we adopted a two-tiered 
framework for selecting our indicators. While selecting indicators, we kept the following 
general aspects in mind: 

 
❖ Climate change remains a prominent focus among our indicators given the high 

environmental risks associated with the BRI and a global emphasis on meeting the Paris 
Agreement targets. Moreover, emphasis on climate mitigation and adaptation is highly 
significant for safeguarding the vulnerable populations across the world, many of which 
are located in developing countries that are now BRI recipients. 

❖ We focus on energy investments which constitute one of the biggest risks related to the 
BRI investments, particularly the share of renewables to fossil fuel portfolio. 

❖ We have attempted to retain a balance among our indicators in terms of representing 
international, national and bilateral data. 

❖ We consulted with experts from Duke Riding the Belt and Road Network63 and 
professors at Duke University that we initially identified and narrowed them down to 
the list below. 
 

Figure 3.1 presents the two-tier framework we constructed to assess the Belt and Road 
Environmental Sustainability Potential (BRI-ESP). The first tier are the five connectivities, and a 
total of 11 indicators fall under the five connectivities. 
 

                                                        
63 A Duke student-led group which aims to ignite a discussion among students and faculty members on multiple 
facets of the Belt Road Initiative, with a focus on environmental impacts. For more info: https://igs.duke.edu/belt-
and-road-initiative 
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Figure 3.1 Components of the Index Framework 
 

❖ Policy (30%) 
➢ International treaties (10%) 
➢ Nationally Determined Contributions (10%) 
➢ Joint Statements (10%) 

❖ Facilities (20%) 
➢ Renewable energy infrastructure investments (10%) 
➢ Forest loss emissions  (10%) 

❖ Trade (20%) 
➢ Consumption emissions (10%) 
➢ Climate Mitigation trade (10%) 

❖ Finance (20%) 
➢ Climate Finance Recipients (10%) 
➢ Fossil Fuel Subsidies (10%) 

❖ People-to-People (10%) 
➢ Scientific Collaboration (5%) 
➢ Relief Efforts (5%) 
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A country’s environmental sustainability potential across each of these five connectivities is 
determined by weighted indicators in the second tier. We believe that the Policy Connectivity 
reflects policy priorities and institutions in BRI recipient countries to ensure greener BRI 
projects, that is why we weigh it the highest (30%). The Facilities, Trade, and Finance 
connectivities are weighed equally (20%). People-to-People connectivity is weighed the lowest 
(10%) since social impacts of BRI investments are a) indirect in terms of immediate 
environmental sustainability potential; b) these impacts are hard to ascertain given the limited 
data since most of these projects are either proposed or planned; and c) social impacts 
manifest over a longer time frame.  
 
3.2 Connectivity and indicators  
 
1) Policy Coordination 

 
A1. Shared International Treaties  
Description: Number of participations in major international agreements about environmental 
protection and climate change by BRI recipient countries.  
Rationale: Participation in environment-related international agreements is an indicator of how 
willing a country is to devote to protecting the environment and combating climate change. 
Data Source: Ramsar Convention,64 Convention for world cultural and natural heritage,65 
CITES,66 Basel convention,67 Espoo Convention,68 UNFCCC,69 Kyoto Protocol,70 Paris 

                                                        
64 WebCite. “Contracting Parties to the Ramsar Convention on Wetlands.” accessed April 19, 2019.  
https://www.webcitation.org/6EaQ2bSOx?url=http://www.ramsar.org/cda/en/ramsar-about-parties-
parties/main/ramsar/1-36-123%5E23808_4000_0__ 
65 United Nations Educational, Scientific and Cultural Organization (UNESCO). “States Parties Ratification Status.” 
accessed April 19,2019. https://whc.unesco.org/en/statesparties/ 
66 Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). “List of Contracting 
Parties.” accessed April 19, 2019. 
https://www.cites.org/eng/disc/parties/chronolo.php?order=field_country_official_name&sort=asc 
67 Basel Convention. “Parties to the Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal.” accessed April 19, 2019. 
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/4499/Default.aspx 
68 United Nations Treaty Collection. “Convention on Environmental Impact Assessment in a Transboundary 
Context.” accessed April 19, 2019. https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-
4&chapter=27&lang=en 
69 United Nations Treaty Collection. “United Nations Framework Convention on Climate Change.” accessed April 
19, 2019. https://treaties.un.org/Pages/ViewDetailsIII.aspx?src=TREATY&mtdsg_no=XXVII-
7&chapter=27&Temp=mtdsg3&clang=_en 
70 United Nations Treaty Collection. “Kyoto Protocol to the United Nations Framework Convention on Climate 
Change.” accessed April 19, 2019. https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-
a&chapter=27&clang=_en 
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Agreement,71  Convention on biological diversity (CBD),72 United Nations convention to combat 
desertification73  
Time Series: Varies 
 
A2. Nationally Determined Contributions 
Description: The Nationally Determined Contributions (NDCs) are the center of the Paris 
Agreement required by each country to reduce national emissions and adapt to the impacts of 
climate change.  
Rationale: The scoring indicates how specific the countries are regard to setting their targets 
for NDCs.  
Data Source: Institute for Global Environmental Strategies74 
Time Series: Varies 
 
A3. Joint Statements 
Description: Whether China shares a bilateral environmental protection agreement with a 
specific BRI recipient country. 
Rationale: The joint statement between China and BRI recipient countries represents a greater 
will on environmental protection cooperation.  
Data Source: Ministry of Foreign Affairs of China75 
Time Series: 2010 to 2019 
 

 
2) Facilities Connectivity 
 
B1. Renewable Energy Infrastructure Investment 
Description: The percentage of renewable energy investment in total energy investment of 
Chinese overseas investment to the recipient country. 
Rationale: The proportion of renewable energy investment in energy investment indicates the 
dependency on fossil fuels in the energy cooperation between recipient country and China. 

                                                        
71  United Nations Treaty Collection. “Paris Agreement.” accessed April 19, 2019. 
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en 
72 Convention on Biological Diversity. “List of Parties.” accessed April 19, 2019. 
https://www.cbd.int/information/parties.shtml 
73 United Nations Convention to Combat Desertification. “Overview of countries per UNCCD Annex.” accessed 
April 19, 2019. https://knowledge.unccd.int/home/country-information/overview-countries-unccd-annex 
74 Institute for Global Environmental Strategies (IGES). “Nationally Determined Contributions (NDC) Database,” 
April 2019. https://pub.iges.or.jp/pub/iges-ndc-database. 
75 Ministry of Foreign Affairs, the People's Republic of China. “Policies and Activities: Communiques.” accessed 
February 19, 2019. https://www.fmprc.gov.cn/mfa_eng/wjdt_665385/2649_665393/ 
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Data Source: American Enterprise Institute76 
Time Series: 2005 to 2018 
 
B2. Net Emissions/Removal CO2 Equivalent from Forest Loss 
Description: Total emissions (tonnes CO2) from forest loss. 
Rationale: The emissions produced from forest loss in BRI countries can be seen as the 
countries’ baseline on their performance regarding forest conservation and indicate the 
potential impacts before BRI infrastructure projects are developed. 
Data Source: Food and Agriculture Organization of the United Nations77 
Coverage: 232 countries 
Time Series: 1990 to 2016. 
 
3) Unimpeded Trade 
 
C1. Consumption Emissions 
Description: Consumption-based emissions allocates emissions to products that are consumed 
within a country and includes both territorial CO2 emissions and emission transfer from the 
international trade of goods and services. It is calculated as territorial emissions minus exports 
plus imports. All values in million tonnes of carbon (MtC) per capita per year.   
Rationale: A country’s consumption emissions indicates its both domestic and trade-related 
carbon footprint in international trade. It quantifies the emission transfer by the trade of 
product between countries and captures the country’s emission profile in trade. 
Data Source: Global Carbon Budget78 
Time Series: 2010 to 2016  
 
C2. Climate Mitigation via International Trade  
Description: The indicator assesses a country’s global trade flows (imports and exports) related 
to renewable energy sector. The data compiled includes 43 products (and their sub-categories) 
that the World Bank has classified as being relevant to climate mitigation.  

                                                        
76 The American Enterprise Institute and The Heritage Foundation. “China Global Investment Tracker.” accessed 
April 19, 2019. http://www.aei.org/china-global-investment-tracker/   
77 Food and Agriculture Organization of the United Nations. n.d. “FAOSTAT.” Accessed April 19, 2019. 
http://www.fao.org/faostat/en/?fbclid=IwAR2fvNKQa9mnPy8cFmB0ijj3MflPe5WMOLG9l8RPULV4OhoRbtN-
4RVEyXw#data/GF. 
78 Updated from Peters, GP, Minx, JC, Weber, CL and Edenhofer, O 2011. Growth in emission transfers via 
international trade from 1990 to 2008. Proceedings of the National Academy of Sciences 108, 8903-8908. 
http://www.pnas.org/content/108/21/8903.abstract  
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Rationale: The HS Codes for the ‘43-list’ of climate mitigation products provides an insight into 
the renewable energy sector - if a country imports more climate mitigation related products, it 
reflects a potential to invest in renewable energy (solar, wind, water etc.). 
Data Source: UN Comtrade (the HS codes were obtained from ICTSD study)79 
Time Series: Annual from 2010 to 2018 
 
 
4) Financial Integration 
 
D1. Climate Finance Recipients 
Description: The indicator represents the amount of money received by countries from the 
multilateral climate change funds. 
Rationale: The larger the amount of money received by a country reflects the increased 
potential financial capability of financing greener and environmentally conscious projects since 
the fund is meant to be used for climate mitigation and adaptation.  
Data Source:  Climate Funds Update80 
Time Series: Up to 2017  
 
D2. Fossil Fuel Subsidies 
Description: The indicator represents the total amount of fossil fuel subsidies (petroleum, coal, 
natural gas, electricity) in billions of nominal US$ per capita for each country. They are post-tax 
subsidies when consumer prices are below supply costs plus a tax to reflect environmental 
damage with an additional tax applied to all consumption goods to increase government 
revenues 
Rationale: The amount of subsidies indicate government spending on energy that is not clean 
or sustainable, implying their efforts to mitigate climate change 
Data Source: International Monetary Fund81  
Time Series: 2013 and 2015 
 
 
 
 

                                                        
79 Wind, Izaak. “HS Codes and the Renewable Energy Sector.” International Centre for Trade and Sustainable 
Development (ICTSD). 
https://www.ictsd.org/sites/default/files/research/2010/01/hs-codes-and-the-renewable-energy-sector.pdf. 
80 Climate Funds Update. ”Data Dashboard.” Accessed April 19, 2019. https://climatefundsupdate.org/data-
dashboard/. 
81 International Monetary Fund. “IMF Survey : Counting the Cost of Energy Subsidies.” July 17, 2015. 
https://www.imf.org/en/News/Articles/2015/09/28/04/53/sonew070215a. 
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5) People-to-People Bond 
 
E1. Scientific collaboration 
Description: Number of jointly-funded scientific collaboration projects documented on the 
National Nature Science Foundation of China (NSFC). 
Rationale: Scientific research is the fundamental force behind capacity building. The number of 
scientific collaboration projects indicates the frequency of bilateral collaboration on science, 
and it also indicates the existence of signed bilateral agreement on scientific exchange.  
Data Source: National Nature Science Foundation of China82 
Time Series: 2008 to 2019 
 
E2. Relief Efforts 
Description: The bilateral indicator compiles Chinese investments in countries across two 
categories - Emergency response and Food Aid.  
Rationale: While the indicator does not particularly reflect people-to-people bond in terms of 
reciprocity like the scientific collaboration, we have used it to reflect asymmetries between the 
BRI countries where certain vulnerabilities (political, economic, environmental risk-based, etc.) 
lead to a dependency on China’s investment or aid in related to relief efforts. The greater the 
amount disbursed in relief, the greater the potential for BRI countries to associate a positive 
social image with China.  
Data Source: AidData’s dataset on Chinese Global investments83  
Time Series: 2005 to 2014 

 
3.3 Country Selection 
 
The study mainly focuses on the countries along the Belt and Road and countries that have 
signed cooperation agreements with China on BRI. According to the official BRI portal, a total 
number of 128 countries were recorded.84 In regard to data gaps, a country needs to have at 
least one valid data in every pillar to be considered in the study. Countries with significant data 
gaps (missing data in the entire pillar) are excluded. The final country list covers 105 countries 
along the Belt and Road. 

 

                                                        
82 National Nature Science Foundation of China. “Announcement of Approved Projects.” accessed April 19, 2019. 
http://bic.nsfc.gov.cn/Show.aspx?CI=41 
83 Dreher, A., Fuchs, A., Parks, B.C., Strange, A. M., & Tierney, M. J. Aid, China, and Growth: Evidence from a New 
Global Development Finance Dataset. AidData Working Paper #46. Williamsburg, VA: AidData. 
84 Belt and Road Portal, "International Cooperation: Profiles." 2017. accessed April 19, 2019, 
https://eng.yidaiyilu.gov.cn/info/iList.jsp?cat_id=10076 



28 

3.4 Calculating the BRI-ESP Score  
 

After collecting and compiling data from databases, the Belt and Road Environmental 
Sustainability Potential Score (BRI-ESP) is calculated. There are several systematic methods to 
transform actual data into a score, and this study refers to the methodology used in 
Environmental Performance Index,85 CCPI Climate Change Performance Index,86 and University 
of Notre Dame Global Adaptation Index.87 After identifying the indicators and data source, 
several steps are taken to convert data into a score: 

 
1) Raw data is cleaned and prepared. As presented in the indicator selection section, country 
coverage and year coverage are noted. Data shown as “0” are scrutinized to identify either it 
comes from missing data or true zero in original dataset.  
 
2) Transform and normalize data. First of all, some variables are not in appropriate unit to  
be compared across countries and over years, and normalization is needed at this stage. For 
example, consumption carbon emission and amount of climate finance are divided by the units 
of population. Then histograms are plotted for each variable to examine the skewness. For 
highly skewed variables, logarithmic transformations are applied to better represent the 
sensitivity of the measure.  

 
3) Rescale the data into a 0-1 score. To facilitate the comparison among countries and construct 
a score-based index, the data is rescaled into a 0-1 score. The study uses the distance-to-target 
method to measure each country’s performance in relative to the best and worst reference 
point, scored as 0 and 1 respectively. Scaling follows the formula below: 

 

 
 

After rescaling the score, the direction of the variable is identified in regards to the nature of 
the variable. When a higher score means better performance, the score remains unchanged. 

                                                        
85 Wendling, Z. A., Emerson, J. W., Esty, D. C., Levy, M. A., de Sherbinin, A., et al. 2018 Environmental Performance 
Index. New Haven, CT: Yale Center for Environmental Law & Policy. 2018. https://epi.yale.edu/ 
86 Burck Jan., Ursula Hagen, Franziska Marten, Niklas Höhne, Christoph Bals., et al. “The Climate Change 
Performance Index: Background and Methodology,” Germanwatch, 2019. https://germanwatch.org/en/2623  
87 Chen, C.; Noble, I.; Hellmann, J.; Coffee, J.; Murillo, M.; Chawla, N. “University of Notre Dame Global Adaptation 
Index: Country Index Technical Report”. University of Notre Dame. 2015. https://gain.nd.edu/  
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When a higher score means worse performance, the score will be transformed as "1 − 𝑛". For 
instance, higher Emission from forest loss and higher consumption emission indicates lower 
sustainability potential, and "1 − 𝑛" transformations are applied. The direction transformation 
is applied to Net Emissions/Removal CO2 equivalent from forest loss, Consumption emission, 
and Fossil Fuel Subsidies.  

 
4) Weighted total score. The final BRI Environmental Sustainability Potential (BRI-ESP) score is a 
0-100 scorecard, calculated from the weighted total of achieved scores in separate indicators 
with the following formula: 

 

 
 
 

3.5 Rating System  
 

Based on the achieved score and its situation relative to the maximum and minimum possible 
score achieved, the BRI-ESP index assigned an overall rating (using letter ranking A to D) to the 
score, using a percentile cutoff scores of the range (maximum - minimum). The rating system is 
shown in Figure 3.2. 

 
 

Figure 3.2 Rating System of BRI-ESP  
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IV. Results and Discussion  
 
4.1 Overall Results 

 
The final score map of BRI-ESP is presented in Figure 4.1 and Table 4.1. Among the 105 BRI 
countries evaluated in this study, scores range from 20.23 to 60.03. The average is 41.3, which 
is less than half of the full mark. Because of the inapplicability of rating based on absolute 
score, the rating system curved the score based on its relation to the maximum and minimum 
possible score. According to the rating system, BRI recipient countries are divided into the 
following four groups: 

 
❖ 11 countries fall into Grade A (countries with scores lower than 50.83), taking a 

percentage of 10.38%;  
❖ 43 countries fall into Grade B (countries with scores between 41.23 and 50.83), taking a 

proportion of 40.57%;  
❖ 42 countries fall into Grade C (countries with scores between 32.43 to 41.63), taking a 

proportion of 39.62%; 
❖ And 9 countries fall into Grade D (countries with scores lower than 32.43), taking a 

percentage of 8.57%.   
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Figure 4.1 Map of BRI-ESP Score 
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Table 4.1 Final BRI-ESP Score Card 
 

 
Greece has the highest score of 60.03 among all 105 countries, and Sierra Leone has the lowest 
score of 23.23. The difference between the two countries is 36.8, which is more than five 
standard deviation. There are 11 Grade A countries with an average score of 52.64. The top five 
countries are predominantly European countries, including Greece, Cambodia, Croatia, Czech 
Republic, and Hungary.  

 
Top ranked countries all performed well in the policy category. Although Greece marked low in 
Finance and People-to-People connectivity, its overall high score can be explained by the 
leading performance in Policy and Facilities connectivity. Ranked second is Cambodia- the only 
Asian country in the top 5 and it has achieved two A in Policy and Finance. Since policy 
coordination was assigned the most weights in indicator construction, a trend can be found 
that top-ranked countries all performed well in policy coordination, namely participated in 
international environmental treaties, provided specific NDC plans, and coordinated with China 
on environmental issues.  

 
Over 80% of countries fall into the middle groups, namely Grade B and C. Countries in Grade B 
including Vietnam, Pakistan, and Malaysia has an average score of 45.7, and 43 countries fall 
into this grade. Grade C countries including Bhutan, Chile and Mongolia has an average score of 
36.7, and 42 countries fall into this grade. The lowest-ranked group, Grade D, includes 
Venezuela, Qatar, and Sierra Leone. Countries in Grade D has an average of 28.9. As opposed to 
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the Grade A countries, none of Grade D countries achieved high score in policy connectivity, 
indicating the overall low policy coordination with China on environmental topics.  

 
4.2 Regional Trends 

 
The ratings of countries are not symmetrically distributed across regions, as shown in Figure 
4.2. Near half of the Asian and European countries are Grade B, indicating a medium-to-high 
potential of environmental sustainability. At the same time, all Grade A countries are 
distributed in Asia and Europe, and no Grade D country are found in these two regions. It can 
be explained by the overall better environmental performance of Asian and European countries 
and frequent policy conversation with China due to geographical proximity.  

 
In comparison, over 50% of countries in Africa and the Middle East are distributed in Grade C, 
and 30% in Grade B. The least performed regions are in the Americas (Central, Caribbean, and 
South America), where countries largely fall into the grades of C and D. Since the BRI 
cooperation with Central and South America start late, the lack of policy communication results 
in the low policy coordination score. In addition, trade and Facilities connectivity generally 
ranked low in the regions. However, over half of the countries in the regions achieve Grade B in 
Finance connectivity, attributed to the large amount of climate fund spent in those countries. 
This indicates both the climate vulnerability of the countries and the international aid they have 
received. 
 

 
 

Figure 4.2 Regional Rating Distribution 
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To further analyze countries’ performance across different connectivity, a detailed analysis of 
connectivity performances is discussed below. 

 
4.3 Connectivity Trend 

 
1) Policy Connectivity  

 

 
 

Figure 4.3 Map of Policy Connectivity Score 
 

With an average score of 18.58 in Policy connectivity, the BRI countries are graded based on 
their rankings: Grade A (countries with scores higher than 24.86 ), Grade B (countries with 
scores between 19.71 and 24.86, Grade C (countries with scores between 14.57 and 19.71) and 
Grade D (countries with scores less than 14.57). In the 105 BRI countries that were evaluated, 
there are 18 countries which belong to Grade A with a proportion of 17.14%; 23 countries 
which belong to Grade B with a proportion of 21.90%; 33 which fall into Grade C with a 
proportion of 31.43%; and 31 countries in Grade D with a proportion of 29.52%.  

 
Countries with Grade A include countries such as Bulgaria, Croatia, Czech Republic, Estonia, 
Greece, and Hungary with an average score of 29.62. Grade B countries include Mongolia, 
Morocco, Pakistan, Philippines, Thailand, Vietnam, and India with an average score of 22.40. 
Countries with Grade C include Cameroon, Congo, Gambia, Zambia, and Algeria with an average 
score of 15.81. Lastly, countries with Grade D include Qatar, Rwanda, Mozambique, Kuwait, and 
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Bolivia with an average score of 12.27. Among all the BRI countries that were evaluated, 
Bulgaria ranks the top with a score of 30 while Qatar ranks at the bottom with a score of 9.43 in 
policy coordination.  

 
Looking at the three indicators that make up the policy connectivity, the average scores of 
international treaties, NDCs, and joint statements are is 9.06, 6.26 and 3.17. This shows that 
while the majority of the countries are doing well on the shared international treaties front, 
there is still room for improvement in joint statements which indicate bilateral cooperation, 
and still lacking behind in setting rigorous national targets for climate action. The majority of 
the Grade A countries appear to belong to Europe which means that they perform fairly well on 
three of the indicators. It is also highly due to the reason that they are performing better on 
their NDCs which means that they are setting targets that are more strict or specific than the 
rest of the countries.  The majority of the Grade B countries appear to belong to Asia since they 
are doing moderately well on the three indicators. Almost all of them have joint statements 
with China and are part of international treaties. As for Grade C and D countries, most of them 
belong to Africa and the Middle East with a few in the North American/Central America 
continent. While some of these countries are performing fairly similar to Grade B countries on 
their NDC targets indicator, they receive a lower grade due to their lack of bilateral agreements 
with China. From this, we can infer that countries with geographic proximity sharing 
international and regional platforms with China may play a significant role in building stronger 
policy coordination.  
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2) Facilities Connectivity 
 

 
 

Figure 4.4 Map of Facilities Connectivity Score 
 

The BRI countries have an average score of 6.30 in Facilities connectivity, and they are divided 
into four groups according to their ranking: Grade A (countries with scores higher than 13.83), 
Grade B (countries with scores between 9.44 and 13.83), Grade C (countries with scores 
between 5.04 and 9.44) and Grade D (countries with scores lower than 5.04). In the 105 BRI 
countries we evaluated, 3 countries fall into Grade A, taking a proportion of 2.86%; 35 countries 
fall into Grade B, taking a proportion of 33.33%; 16 countries fall into Grade C, taking a 
percentage of 15.24%; 51 countries fall into Grade D, taking a percentage of 48.57%.  

 
Grade A countries include Greece, Poland and Moldova, with an average score of 16.05; Grade 
B countries include Czech Republic, Israel, Ghana, Rwanda, Thailand, Singapore, Croatia and 
etc., which have an average score of 10.64; Grade C countries include Ethiopia, Zambia, Laos, 
Ukraine, Cambodia, Zimbabwe, Angola and etc., with an average score of 7.16; Grade D 
countries include Romania, Philippines, Nigeria, Pakistan, Vietnam, Malaysia, Russia, Myanmar, 
Brunei and etc., which have an average score of 2.48. Among all countries we evaluated, 
Greece has the highest score of 18.22 in Facilities connectivity, and Brunei has the lowest score 
of 0.65. The gap between the two countries is 17.57, and the standard deviation of the final 
score is 4.18, indicating huge variations in the sustainable potential of Facilities connection 
across BRI countries. Generally speaking, BRI countries get rather poor ESP scores for Facilities 
connectivity, with almost half of them falling into Grade D. While countries like Greece and 
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Poland have an extraordinary performance, other countries like Panama, Suriname, New 
Zealand and Brunei are scored lower than 1, suggesting that constructions under Facilities in 
these countries should be more focused on their impact to the environment and local 
ecosystems. 

 
The average score of renewable energy investments and emission from forest loss are 4.44 and 
3.81 respectively, and a great number of BRI countries fail in both features. One possible 
explanation for that is since most BRI countries are developing countries, they tend to rely on 
conventional fossil energy instead of renewable one to support economic development, and 
their rapid industrialization processes are highly possible to cause deforestation, which will 
altogether undermine their sustainable potential in facilities connectivity. 
 
3) Trade Connectivity  

 

 
 

Figure 4.5 Map of Trade Connectivity Score 
 

Based on our evaluation results, we divide the BRI countries into four groups according to their 
sustainable potential in trade connectivity: Grade A (countries with scores higher than 10.83), 
Grade B (countries with scores between 7.94 and 10.83), Grade C (countries with scores 
between 5.05 and 7.94) and Grade D (countries with scores lower than 5.05). In the 105 BRI 
countries we evaluated, 23 countries fall into Grade A, taking a proportion of 21.90%; 55 
countries fall into Grade B, taking a proportion of 52.38%; 16 countries fall into Grade C, taking 
a proportion of 15.24%; 11 countries fall into Grade D, taking a proportion of 10.48%.  
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Among all countries we evaluated, Rwanda has the highest score of 13.72 in trade connectivity, 
and Burundi has the lowest score of 2.16. The gap between the two countries is 11.56, and the 
standard deviation of the final score is 2.50, indicating that the sustainable potential of BRI 
countries in unimpeded trade could be quite different. Grade A countries include Rwanda, 
Ethiopia, Zambia, Tunisia, Madagascar, Mozambique, Singapore and etc., which have an 
average score of 11.40; Grade B countries include El Salvador, Portugal, Croatia, Laos, Vietnam, 
Thailand, Philippines, Malaysia, Russia and etc., with an average score of 9.81; Grade C 
countries include Seychelles, Iran, Suriname, Moldova, Angola, Tonga and etc., which have an 
average score of 6.41; Grade D countries include Congo, Bhutan, Papua New Guinea, Myanmar, 
Yemen, Burundi and etc., with an average score of 3.66. The average score of trade connectivity 
is 9.00, and more than 70% of the countries get a rank of B or higher according to our research. 
However, noticing that even the top country Rwanda has a final score no more than 15 out of 
20, inferring that there is still much to improve for BRI countries’ sustainable potential in 
unimpeded trade.  

 
The average score of consumption emission and climate mitigation via international trade are 
3.99 and 5.96 respectively. Since most BRI countries have a poor performance in their 
consumption emissions, more efforts are needed to restrain the emission transfer through 
international trade for these countries to better enhance their environmental sustainability 
potential. 

 
4) Finance Connectivity  

 

 
 

Figure 4.6 Map of Finance Connectivity Score 
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The BRI countries in the finance connectivity are also graded on their rankings: Grade A 
(countries with scores higher than 7.95). Grade B (countries with scores between 5.30 and 7.95, 
Grade C (countries with scores between 2.65and 5.30) and Grade D (countries with scores less 
than 2.65). In the 105 BRI countries that were evaluated, 17 countries fall into Grade A with a 
proportion of 16.19%; 40 countries fall into Grade B with a proportion of 38.10%; 29 countries 
fall into Grade C with a proportion of 27.62%, and 19 countries belong to Grade D with a 
proportion of 18.10%. 
 
Grade A countries include United Arab Emirates, Rwanda, Burundi, Madagascar, Mozambique, 
Ghana, and Senegal with an average score of 9.13. Grade B countries include Tanzania, 
Myanmar, Ethiopia, Kenya, Suriname, Bangladesh, and Cameroon with an average score of 
6.42. Grade C countries include Kazakhstan, Maldives, Russia, Portugal, Malaysia, Croatia, and 
Laos with an average score of 4.12. As for Grade D countries, countries such as Austria, 
Hungary, Czech Republic, Greece, New Zealand, and Qatar are in the same category with an 
average score of 1.69. Among all the BRI countries that were evaluated, Dominica ranks the top 
with a score of 10.64 and Qatar in the bottom with a score of 0 in finance connectivity.  

 
By examining the two indicators that make up the finance connectivity, the average scores of 
climate recipient and fossil fuel subsidies are 2.68 and 2.96. This implies that the majority of 
these BRI countries are not receiving enough climate finance and are giving too much subsidies 
to support fossil fuels in their respective countries. The majority of the Grade A countries 
appear to belong to Africa and the Middle East which show that they perform fairly well on two 
of the indicators- they receive more climate finance support than other countries or their 
governments support the least amount of fossil fuel subsidies compared to the rest of the 
countries. Dominica is ranked the top among the countries which is an interesting finding since 
it is also ranked at the top of the list for the most affected countries by the Germanwatch 
Global Climate Risk Index.88 This index provides reliable data by taking account of extreme 
weather events and socio-economic data. Vulnerability to climate change may cause enable 
governments to receive more climate finance and commit toward climate goals.  
 
 
 
 
 
 

                                                        
88 Eckstein, David, Marie-Lena Hutfils, and Maik Winges. Global Climate Risk Index 2019. Germanwatch e.V., 2018. 
https://reliefweb.int/sites/reliefweb.int/files/resources/Global%20Climate%20Risk%20Index%202019_2.pdf 
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5) People-to-People  
 
 

 
 

Figure 4.7 Map of People-to-People Connectivity Score 
 

According to the ranking in people-to-people connectivity, the BRI countries are divided into 
four groups: Grade A (countries with scores higher than 5.21), Grade B (countries with scores 
between 3.47 and 5.21), Grade C (countries with scores between 1.74 and 3.47) and Grade D 
(countries with scores lower than 1.74). In the 105 BRI countries we evaluated, only one 
country fall into Grade A, taking a percentage of 0.95%; five countries fall into Grade B, taking a 
proportion of 4.76%; 67 countries fall into Grade C, taking a proportion of 63.81%; 32 countries 
fall into Grade D, taking a percentage of 30.48%.  

 
Grade A countries include only Russia, with an average score of 6.95; Grade B countries include 
Belarus, Albania, Tonga, Bosnia, and Herzegovina, and Dominica, which have an average score 
of 3.56; Grade C countries include Maldives, Laos, Venezuela, Pakistan, Philippines, Yemen, 
Thailand, Myanmar, India, Madagascar, Armenia and etc., with an average score of 2.62; Grade 
D countries include United Arab Emirates, Azerbaijan, Singapore, New Zealand, Brunei, 
Portugal, Greece, Panama, Chile and etc., which have an average score of 0.31. Among all 
countries we evaluated, Russia has the highest score of 6.95 in people-to-people connectivity, 
while 20 countries including Greece Hungary, Croatia, Romania get the lowest score of 0. The 
gap between the highest and lowest score is 6.95, and the standard deviation of the final score 
is 1.31. It should be mentioned that all BRI countries we evaluated get a score lower than 4 in 
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people-to-people except Russia, indicating that there is still much room for these countries to 
enhance their sustainable potential in this feature. 

 
The average score of scientific collaboration and relief are 0.13 and 4.97 respectively. While 
most BRI countries have fair performances in relief, it is obvious that there is a lack of 
environmental related scientific collaboration between China and the recipient countries, 
where more effort would be needed to better improve the environmental sustainability 
potential of BRI countries. 
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V. Case Study - the Asian Corridors 
 
5.1 Introduction 
 
The Chinese government considers South Asia as the main axis for the BRI while investments in 
Africa and Europe comprise the West wing, and those in Latin America the East wing. The axis 
includes 15 countries that neighbor China.89 For our case study, we focus on the South Asian 
region which comprises three main corridors: the China-Pakistan Economic Corridor (CPEC), the 
Bangladesh-China-India-Myanmar Economic Corridor (BCIMEC), and the China-Indochina 
Peninsula Economic Corridor (CICPEC). 
 
5.2 Baselines and Contextualizing 

 
Before assessing the environmental sustainability potential of Asian BRI countries, we first chart 
baseline estimates of Chinese investments in Asia. To that end, we encountered two main 
challenges- firstly, what constitutes as a BRI project tends to evade classification since some 
projects that started earlier than 2013 are now considered under the BRI umbrella.90 Secondly, 
most of the proposed Chinese investments in Asia constitute proposed projects that are in the 
planning phase so limited public data exists them related to them.  
 
To contextualize Chinese investments in these regions, we analyzed the Global Chinese Official 
Financial dataset compiled by the AID Data.91 This extensive undertaking provides a detailed 
breakdown of ($354.4 billion) Chinese overseas investments from 2000 to 2014.92 For our 
project, we proceeded to look at the sectors China mainly invested in our nine Asian BRI 
countries.  
 
 
 
 
 
 

                                                        
89 Deloitte Insights. “Embracing the BRI ecosystem in 2018.” February 12, 2018. 
https://www2.deloitte.com/insights/us/en/economy/asia-pacific/china-belt-and-road-initiative.html  
90 Hillman, Johnathan. “China’s ‘Belt and Road’ Initiative Must Become a Strategy.” May 9, 2017. 
https://www.csis.org/analysis/chinas-belt-and-road-initiative-must-become-strategy. 
91 AidData. 2017. Global Chinese Official Finance Dataset, Version 1.0. Retrieved from 
http://aiddata.org/data/chinese-global-official-finance-dataset. 
92 Ibid. 
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1) Cross-sectoral investments 
 

 
 

Figure 5.1 Chinese investment portfolio in Asian corridors 
 
The doughnuts represent the cross-sectoral investments in individual countries while the 
stacked bars compare sectoral investments across corridors.  
 

❖ Across Pakistan, we notice almost 70% of investments in Energy Generation and Supply, 
followed by 24% investments in transportation and infrastructure 

❖ Across Bangladesh, India, and Myanmar, we notice approximately 62% investment in 
linear infrastructure and communication projects, 25% investment in Energy Generation 
and Supply. While linear infrastructure comprises the biggest share of investments in 
India (67%) and Bangladesh (50%), Energy constitutes the highest proportion of 82% for 
Myanmar.  It should be noted that Energy investments on average constitute 70% of 
each country’s investments portfolio. 

❖ For the CICPEC, Transportation constitutes around 20% of investments while Energy 
constitutes around 5%. However, the giant share of Transportation along the CICPEC is 
dominated by Thailand, followed by Laos. Energy investments dominate country 
portfolios, especially for Myanmar (82%), Vietnam (60), and Cambodia (50%). 

 
2) Financial flows and debt risk 

 
The second trend we noticed was how the nature of Chinese investment flows in Asia has 
changed over time. Here we briefly dive into OECD’s finance flows jargon- the Official 
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Development Aid, ODA, is government aid designed to promote economic development and 
welfare of developing countries.93 ODAs are often referred to as “soft loans” with at least 25% 
of grant element.94 The Other official flows (OOF) are investments that lack development intent 
and are used for essentially commercial purposes and have a grant element of less than 25%.95 
  
In the case of Chinese investments, there is a significant increase in OOF based investments and 
these flows are accompanied by higher interest rates. This has serious implications on 
countries’ ability to pay these loans back. Out of the 70 initial BRI countries, 23 at risk of debt 
stress including Pakistan and Laos.96 In fact, the debt risk and inability to pay back Chinese loans 
led to Sri Lanka handing over control of its Hambantota port to China for 99 years.97  
 
Consequently, because of the shifting commercial focus of these investments as compared to 
development intent, environmental sustainability might be overlooked in these projects and 
there have been global concerns over the presence of environmental and social safeguards in 
the BRI contract agreements. The main concern for BRI countries and recipient governments, 
especially those ridden with high debt risk, should be pushing for greater environmental and 
social safeguards in the BRI contracts to prevent these considerations from being overlooked.  
 
 
5.3 Connectivity Dashboard for the BRI Asian Corridors  
 
Figure 5.2 presents the dashboard for the environment sustainability potential of the eight BRI 
countries along the three Asian corridors. They are evaluated by assigning grades from A to D 
across the five connectivities.  

 
 
 
 
 
 

                                                        
93 OECD. “DAC Glossary of Key Terms and Concepts.” April 2019. https://www.oecd.org/dac/stats/What-is-
ODA.pdf  
94 Ibid. 
95 Ibid. 
96 Hurley, John et al. “Examining the Debt Implications of the Belt and the Road Initiative from a Policy 
Perspective.” March 2018. https://www.cgdev.org/sites/default/files/examining-debt-implications-belt-and-road-
initiative-policy-perspective.pdf  
97 Abi-Habib, Maria. “How China got Sri Lanka to Cough up a Port”. The New York Times. June 25, 2018. 
https://www.nytimes.com/2018/06/25/world/asia/china-sri-lanka-port.html  
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Corridors BRI member countries 

China Pakistan Economic Corridor (CPEC) Pakistan 

Bangladesh-China-India-Myanmar Economic Corridor (BCIMEC) Bangladesh, India, Myanmar 

China–Indochina Peninsula Economic Corridor (CIPEC) Cambodia, Myanmar, Malaysia, Thailand, Vietnam, Laos 

   

   
 

Figure 5.2 BRI Asian Corridors Dashboard 
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Figure 5.3 Comparing ESP across Asian corridors 
 

1) Country trends 
Based on our indicators, Cambodia portrays the highest ESP among the eight Asian countries, 
followed by Thailand and India (all three score Grade A). Among the three countries scoring 
Grade B, Malaysia ranks the lowest, followed by Pakistan and then Vietnam. Myanmar and 
Bangladesh score Grade C and Bangladesh has the lowest environment sustainability potential. 

  
2) Connectivity trends 
Connectivity wise, the three corridors perform the best across the Policy connectivity, followed 
by Trade connectivity (Fig. 5.3). The corridors generally fare relatively similarly across Finance, 
Facilities, and People-to-people connectivity. While our analysis identifies People-to-people 
connectivity as the least significant and corridors scoring low across it is not particularly 
problematic, the main concern is the Facilities connectivity cumulatively ranking the lowest 
across the three corridors. This is because most of the BRI project portfolios comprise 
infrastructure or energy generation projects which will significantly impact the facilities 
connection.  

 
3) Corridor trends 

I. Grouping corridors on average, CPEC holds marginally greater environmental 
sustainability potential than CIPEC, especially since the latter comprises five countries 
with varied ESPs as compared to just Pakistan. CPEC ranks highest on Policy, Trade, and 
People-to-People connectivity (Fig. 1) and scores the lowest on Facilities and Finance.  
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II. BCIMEC has the lowest ESP, primarily because two (Bangladesh and Myanmar) out of 
three countries score Grade C. BCIMEC scores the highest on Finance connectivity, and 
lowest on Policy, Trade, and People-to-People connectivity.  

III. CIPEC is ranked medium compared to other corridors across Policy, Trade, and People-
to-People connectivity. It is ranked the highest compared to CPEC and BCIMEC for 
Facilities, and second highest for Finance. For the CIPEC itself, Policy ranks the highest, 
followed by Trade, Finance, Facilities, and People-to-People. 

 
 

5.4 Corridors Portfolio  
 

1) China-Pakistan Economic Corridor (CPEC)  

  
 

Figure 5.4 CPEC country performance across connectivities and indicators 
 
To illustrate what Environment Sustainability Potential means across the five connectivities for 
CPEC, we take a closer look at connectivities vis-a-vis the indicators.  
 

❖ Policy: Considering the Connectivities radar chart, Pakistan scores the highest on Policy. 
However, looking at the indicators radar chart, we notice an interesting detail. Pakistan 
scores high on international treaties and Joint statements as do the other 9 Asian 
corridor countries. Here, the most sensitive policy indicator, in this case, appear to be 
the NDCs. While Pakistan scores higher on international and bilateral indicators, the 
country’s NDC proposes a 20% relative emissions reduction without specifying a 
baseline.98  

                                                        
98 Government of Pakistan. “Pakistan’s Intended Nationally Determined Contribution.” UNFCCC. 2016. 
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Pakistan%20First/Pak-INDC.pdf. 
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❖ Facilities: Pakistan performs lowest across the most sensitive Facilities. The share of 
renewable energy investments over the total portfolio for BRI energy projects remains 
very low, despite the country’s tremendous solar potential. Secondly, the even lower 
forest emissions prevention signals the increased loss of forest cover, which is 
particularly problematic given CPEC’s huge linear infrastructure investments.  

❖ Trade: While Pakistan’s ESP across Trade is second among other connectivities, the 
country performs poorly across Climate mitigation trade which measures imports and 
exports related to the renewable industry.  

❖ Finance: Low performance in Finance is primarily evidenced in the high fossil fuel 
subsidies. Despite huge infrastructure and energy investments in the country, the 
country receives very low climate-related finance. 

❖ People-to-People: While our analysis weighs People-to-People connectivity the lowest 
(10%), CPEC illustrates the interesting bilateral dynamic between China and a recipient 
country like Pakistan. There are two corresponding indicators- the first one, Relief, 
considers Chinese efforts such as emergency response, food aid, etc. The second, 
Scientific collaboration, evaluates the extent of bilateral ventures over skill-based and 
knowledge exchange, capacity building, etc. Pakistan scores high on Relief signaling 
financial and often political dependency on China, while it scores low across which 
reflects technical cooperation and strengthening capacities.  

 
Finally, our framework illuminates another theme across the CPEC- one that ties into broader 
concerns about promoting renewable investments and clean energy. Pakistan performs poorly 
across the three indicators namely renewable energy investments, climate mitigation trade, 
and minimizing fossil fuel subsidies. Pakistan’s data depicts high fossil fuel subsidies while the 
share of CPEC investments in renewables over total energy investments is low. Moreover, the 
UN Comtrade data for the country shows very low scores for imports and exports of the 43 
products the World Bank classifies as being relevant to climate mitigation.  
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2) Bangladesh-China-India-Myanmar Economic Corridor (BCIMEC) 

  
 

Figure 5.5 BCIMEC country performance across connectivities and indicators 
 

❖ Policy: Myanmar and India are performing quite well with a Grade of B while Bangladesh 
scores C. Bangladesh is leading with their NDC targets and are part of international 
treaties, it is lacking in bilateral agreements with China.  

❖ Facilities: India has a better grade (Grade B) in this connectivity than both Myanmar 
(Grade D) and Bangladesh (Grade D) This is due to the fact that they have no forest loss 
compared to the other two countries in the corridor. In terms of renewable energy 
investment from China, India also has more investment coming from China than from 
other countries.  

❖ Trade: All of the countries belong to Grade B in the Trade connectivity. Even though the 
three countries are performing similarly from their trade in climate mitigation products, 
Bangladesh ranks the bottom of them all. In terms of the carbon footprint from 
products consumed domestically and from international trade, Myanmar is leading the 
group with India at the bottom. 

❖ Finance: All of the countries belong to Grade B in Finance connectivity. Myanmar is 
receiving the most amount of support from climate finance followed by Bangladesh and 
India. However, the government of Myanmar is spending the most on fossil fuel 
subsidies compared to the rest of the countries in the corridor.  

❖ People-to-people: All of the countries belong to Grade C in the people-to-people. They 
receive a similar amount of relief support from China, but India is the only country in 
this group that has scientific collaboration with China.  

 
When we compare the main findings with the portfolios of Chinese investment in these 
corridor specific countries, we can see where the majority of Chinese investment goes into. In 
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Myanmar, their investment has been heavily focused on energy generation and supply. Since 
they are graded D in the Facilities connectivity due to low renewable investment from China, 
there is a question of whether most of the Chinese investment in Myanmar is focused on fossil 
fuels given that Myanmar’s government is also spending the most on fossil fuel subsidies in the 
Finance connectivity. Similarly, Bangladesh falls into the Grade D category. Chinese investment 
there has been largely on "transport, communication and storage” followed by “energy 
generation and supply” (Fig. 5.1). Hence, investing in more infrastructure and energy projects in 
Myanmar and Bangladesh may pose more risks given their current grade in Facilities 
connectivity. Another key finding for this economic corridor is that all of the three countries 
earned a Grade C for People-to-people connectivity. This not only indicates China’s low 
investment in relief efforts or aid to these BRI countries but also their need to improve cultural 
or educational collaboration especially with Myanmar and Bangladesh.  
 
3) China-Indochina Peninsula Economic Corridor (CICPEC) 

   
 

Figure 5.6 CICPEC country performance across connectivities and indicators 
 

❖ Policy: All CICPEC countries are performing well in the policy category, with Cambodia 
leading with A grade and all other countries scoring B. Because all CICPEC countries are 
members of the Association of Southeast Asian Nations (ASEAN) and often coordinated 
on China-ASEAN affairs, it is remarkable that all CICPEC countries have joint statement 
with China on environmental topics. In addition to that, all countries have actively 
participated in international treaties. The only difference in policy ESP performance 
comes from NDC target setting. While Cambodia has a quite strict NDC target, other 
CICPEC countries only set moderate or rather loose goals for climate mitigation.  

❖ Facilities: Thailand is the only country with Grade B in Facilities connectivity, due to its 
share of renewable energy investment over total BRI energy investment portfolio. 
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However, all countries scored low in forest loss emissions, which poses a concern for 
future infrastructure cooperation in BRI. 

❖ Trade: All of the countries belong to Grade B in the Trade connectivity, but have 
different portfolio performance across indicators. Malaysia and Thailand have high 
volumes in climate mitigation products trade, but score low in consumption emission, 
while Myanmar, Laos, Cambodia and Vietnam have relatively small consumption 
emission but need to improve in climate mitigation trade. 

❖ Finance: Cambodia scores the highest in Finance category, while Malaysia scores the 
lowest. While CICPEC countries receive similar amount of climate fund, the main 
difference exists in the fossil fuel subsidy indicator, where Malaysia and Thailand have 
spent a high amount in fossil fuel subsidies.  

❖ People-to-people: All countries score C in People-to-people category. While most 
countries receive similar amount of relief support from China, indicating moderate 
dependency on China, the poor performance in scientific collaboration reflects the great 
potential to advance scientific and academic exchange between CICPEC countries and 
China through BRI cooperation.  

 
It can be concluded from the analysis above that CICPEC countries generally share the same 
trend in their ESP performance: while they have relatively high sustainable potential for policy 
and trade connectivity, their poor performance in facilities, finance and people-to-people 
connectivity might prevent them from developing in a more sustainable way. The one most 
important feature that both China and CICPEC countries should be more focused on is the 
Facilities connectivity. According to our research, all CICPEC countries have a rather low score 
for their emissions from forest losses, indicating that over-logging and excessive deforestation 
might exist in all these countries, and BRI projects in CICPEC countries should be particularly 
concerned about the impact on forest systems. As for renewable energy investment, while 
Thailand, Laos, and Cambodia get a fair amount of fund for renewables from China, countries 
like Malaysia and Vietnam have little investment in this field due to their lower national targets 
set for renewable energy development. Noticing that currently, renewable energy only takes an 
average of 6% in the energy profile of ASEAN members despite their great wind and solar 
potential,99 which means there are great opportunities for BRI projects to support CICPEC 
countries with their clean energy development.  

 
Among all CICPEC countries, Malaysia has the lowest ranking for its ESP performance, and 
scores poorly in renewable energy development, preventing emission from deforestation as 

                                                        
99 China Renewable Energy Engineering Institute (CREEI). "ASEAN Members' Renewable Energy Development 
Planning and Case Study". CREEI. April 3, 2019 
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well as minimizing fossil fuel subsidies. This is largely because Malaysia is one of the most 
industrialized countries in Southeast Asia. While the automobile industry and oil and gas 
industry have made great contributions to Malaysia's economy, they also impose considerable 
pressure on the country's environment. As a conclusion, a large scale of industrial 
transformation towards low-carbon industry would be necessary for Malaysia to reduce 
environmental risks and develop in a greener way, where BRI investments could play a really 
significant role. 
 
5.5 Recommendations 
 
Based on our analysis, the Asian BRI count should consider the following recommendations in 
the planning and implementing the BRI projects. All three corridors must push for stricter 
environmental, social and governance safeguards and conduct detailed environmental impact 
assessments. The key steps in accomplishing this would be institutionalizing stricter national 
environmental standards and making sure that both the Chinese investors and the 
corresponding recipient country agencies abide by these standards in a well defined, 
transparent way. The second key recommendation for the Asian BRI countries along the three 
corridors is to push for a greater share of renewable energy investments over the total energy 
investment portfolio.    

 
For CPEC, Pakistan needs to work on stricter, well-defined NDC targets that encompass 
absolute emissions reductions, backed up by elaborate local policies and implementation plans. 
CPEC projects, especially the EIA, need to be approached within a bilateral policy landscape that 
acknowledges these nationally determined environmental targets. We also recommend 
maximizing on the country’s solar energy potential and increasing the share of renewable 
energy investments.  

 
In the case of BCIMEC as well, countries need to focus on stricter, better defined NDC targets. 
This is particularly true for Bangladesh where less ambitious NDC targets and absence of 
bilateral communication with China over environmental safeguards exist. Our analysis also 
identifies the key status of Myanmar, as a part of two corridors (BCIMEC and CICPEC) and the 
country with the highest cross-sectoral investments in energy generation and supply. 
Guidelines for greener investments in Myanmar would help improve environmental 
sustainability potential across BCIMEC and CICPEC.  

 
 For the CICPEC, given the biodiversity hotspots along the Great Mekong regions in CICPEC 
corridor, we reiterate the importance of conducting EIAs for BRI projects crossing the 
biodiversity hotspots. The threat to biodiversity is the fact that all CICPEC countries have a low 
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score in forest loss emission prevention. Therefore, reforestation and conservation plans need 
to be strengthened in future infrastructure development. 
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VI. Conclusion  
 

With its unmatched geographical scope, the Belt and Road initiative comes with tremendous 
infrastructure development opportunities and significant environmental challenges. Five 
Connectivity, a framework proposed by China as BRI cooperation priority, serves as guidelines 
for BRI investment in recipient countries. In an attempt to bring environmental sustainability 
analysis into the BRI cooperation, this study investigates BRI countries’ potential to support 
environmentally sustainable projects under the Five Connectivity framework by analyzing 
quantitative data in climate and energy performance.  

 
To summarize the findings in the BRI-ESP index, the most significant yet frustrating result 
reiterates that no country performs as well and as effectively in terms of environmental 
sustainability potential. On a scale of 0-100, the highest ESP score is only 60 from Greece. 
Therefore, a curved grading was given to assess the relative position of countries among BRI 
countries, making the cutoff score for A as low as 50. Our findings echo the results of similar 
environmental and climate change indices, including the Climate Change Performance Index by 
the Germanwatch, that no country has achieved very high environmental performance score. 
This reinforces that countries need to take stricter, more tangible and rigorous measures to 
meet global environmental targets for climate change mitigation and adaptation.  

 
For the BRI-ESP scorecard, our main findings are threefold: our regional findings depict that Key 
BRI project intensive areas tend to have countries with lower ESP, which is true for Asia and 
especially for the Middle East and Africa, where many BRI countries get a score of D. On the 
other hand, countries in Europe mostly scores A, and perform well in terms of ESP. For ESP 
across the connectivities, our analysis shows that BRI countries need to specifically strengthen 
the ESP across Facilities connectivity while scrutinizing the seemingly high scores across other 
connectivities (e.g. the case of policy connectivity where stronger and more well-defined 
policies and subsequent implementation are required). Finally, for our case study of the Asian 
Corridors, our research suggests that weaker ESP across Facilities connectivity and low 
investments in renewable energy could be key barriers to greener corridors indicating that 
more effort in these areas is urgently needed. 

 
In terms of next steps, our BRI-ESP scorecard can be applied not only in future research 
endeavors and studies but also in broader discussions around BRI. For research, we propose 
three main areas. First, it will be useful to conduct similar case studies for other economic 
corridors in addition to the Asian economic corridors. This will allow us to identify variations in 
countries’ ESP trends, strengths, and weaknesses. Second, we would suggest exploring the ESP 
dynamics across regions covering recipient countries to formulate country and connectivity-
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specific recommendations. This would be crucial for the key stakeholders such as the 
governments of recipient countries, and investors and companies who are interested in risks 
assessments and mitigation for their engagement with BRI projects. Third, using policy 
interventions based on the analyses of countries’ ESP across specific connectivities would be 
important. This includes not only country-specific policies but also supporting high-level 
political dialogues around BRI. Moving forward, since “Green Belt and Road” has been 
addressed in the BRI agenda, more concrete plans and evaluation methods for promoting 
environmental sustainability would be crucial as China lays out a new roadmap for the coming 
years.   
 


