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Climate change sits at the intersection of environmental sustainability and socioeconomic development. Driven 

by the accumulation of greenhouse gases—chiefly carbon dioxide—it is accelerating global warming and amplifying 

the frequency and severity of climate extremes, with impacts on ecosystems and human systems. In this context, the 

development of robust and transparent carbon accounting systems is vital to enabling credible, science-based climate 

governance.

Models supporting energy planning, emissions forecasting, and climate policy design have become essential 

instruments in shaping both national and global climate responses. Yet, the reliability of these models is intrinsically 

linked to the consistency, and comprehensiveness of the underlying emissions data. In many cases, particularly in 

emerging economies, persistent data gaps and uncertainties limit the ability of these models to capture the full 

complexity of real-world dynamics—particularly with regard to regional disparities, developmental needs, and 

emission trajectories. 

Emerging economies—particularly those along the Belt and Road—are experiencing industrialization and 

urbanization, driving substantial increases in energy demand and carbon emissions. These countries are integral to 

the global emissions and are simultaneously among the most vulnerable to the adverse effects of climate change. 

Supporting equitable development while enabling a just and feasible low-carbon transition is essential to advancing 

global climate targets.

The sustained efforts of the Carbon Emission Accounts and Datasets (CEADs) team merit special recognition. 

CEADs updates harmonized and transparent energy and emissions datasets for emerging economies every year. They 

provide essential inputs for models, supporting more realistic and differentiated assessments of country-level 

decarbonization pathways.

The database and accompanying report constitute a vital global public good—closing key gaps in carbon 

accounting, particularly within emerging economies, and furnishing a rigorous empirical foundation for data-driven 

modeling and policy formulation. As the global transitions from ambition to targeted implementation, such efforts are 

indispensable to ensuring that climate action is credible, inclusive, and results-oriented.
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As the impacts of climate change become increasingly evident and the urgency for global action continues to rise, 

countries have set diversified emission reduction targets, seeking to limit the increase in global average temperature to 

no more than 2℃ above pre-industrial levels and endeavoring to limit temperature rise to no more than 1.5℃. The goal 

is to achieve a global average of 2℃/1.5℃ by 2015. However, the current emission reductions from autonomous 

contribution targets set by countries still fall short of what is needed to achieve the global 2℃/1.5℃ target. In this 

context, advancing the transition to a low-carbon economy is a shared responsibility and mission across countries. 

Thus, we are releasing this report with the aim of providing the latest data and relevant in-depth analysis on the energy 

structure and carbon emissions characteristics of emerging economies. This is to support policymakers, researchers, 

and the general public in understanding the new dynamics and trends of carbon emissions in emerging economies, 

enabling better planning and decision-making. 

The Report for CO2 Emission Accounts of Global Emerging Economies has been published for five consecutive 

years as an important reference on energy consumption and CO2 emissions in emerging economies, providing strong 

data support and guidance for their low-carbon transition. In the new report, the Carbon Emission Accounts and 

Datasets (CEADs) continue to monitor the developments in energy consumption and carbon emissions in emerging 

economies, expanding the scope of data and refining emission accounting methods to provide more robust data base 

for their future low-carbon development. Building upon the previous year’s efforts, we continue to update the CO2 

emission inventories of emerging economies, offering the detailed analysis for changes of CO2 emissions in emerging 

economies across Asia, Africa, Latin America and the Caribbean, and Oceania. Every emerging economy covers 

information, such as primary energy consumption, characteristics of fossil fuel emissions, and sectoral emission 

contribution. The number of emerging economy countries is 70, with the time series data updated until 2022. With 

ongoing updates, our goal is to continually improve the report’s accuracy and make a meaningful contribution to global 

climate change mitigation efforts.

The CEADs research team is committed to developing a multi-scale, uniform, full-caliber, transparent, verifiable, 

long-time series, spatially precise CO2 emissions accounting list for more than 150 developing countries worldwide. It 

also aims to continuously improve the timeliness of data from these countries. Towards these goals, CEADs continue to 

expand the number of CO2 emissions inventories of emerging economies using data crowdfunding to improve the 

reliability and robustness of data. 

This report was jointly prepared by scholars from Tsinghua University, Tianjin University, Shandong University, 

Renmin University of China, The University of Hong Kong, University College London, the University of Birmingham, 

Beijing Forestry University and other research institutions around the world. We are especially grateful to CEADs’ 

Scientific Steering Committee for its guidance and assistance. We would also like to express our gratitude to the 

Department of International Cooperation of the Ministry of Science and Technology for their support of the 

"China-Europe Science and Technology Cooperation on Climate Change and Sustainable Development under the 

Carbon Neutrality Target" project; and to the National Natural Science Foundation of China for their sponsorship of 

this report. We also appreciate the support provided by the Administrative Center for China's Agenda 21 in the 

preparation of this report. If there are any inaccuracies in this report, readers are invited to criticize and correct them.
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All references to carbon emissions in this report refer to CO2 emissions.

Carbon accounting systems in emerging economies are less detailed and consistent than those used by developed countries. Emerging 

economies struggle with limited databases encompassing energy consumption, emission factors, and economic activities, resulting in 

incomplete statistical systems that hinder the accurate calculation of CO2 emission inventories. Presently, sources like the International Energy 

Agency (IEA), the Global Carbon Budget (GCB), the European Environment Agency's Global Atmospheric Emissions Database (EDGAR), 

the US Energy Information Administration (EIA), and British Petroleum (BP) furnish CO2 emission data for various countries. However, these 

institutions predominantly focus on delivering emission data for developed nations and major emerging economies (such as China and India), 

while neglecting the emission dynamics of less developed countries. Constructing CO2 emission databases for emerging economies is fraught 

with challenges:

To begin with, acquiring data proves challenging. In contrast to the attention garnered by China, India, and other prominent emerging 

economies, certain small island nations and least developed countries lack comprehensive CO2 accounting systems, causing them to be 

overlooked. In the International Energy Agency (IEA) and other international agencies like the US Energy Information Administration (EIA), 

these countries, such as Liberia in Africa, are often lumped into "Other" or "Other regions in Africa," which curtails the thorough assessment 

of CO2 emission trends within these emerging economies, impeding the identification of causes and suitable emission reduction pathways.

Secondly, data timeliness is inadequate. Due to variations in economic development levels and technological advancements across 

emerging economies, data on energy consumption and economic activities tend to lag, obstructing policy formulation and evaluation of policy 

impact. The timely and effective monitoring of CO2 emissions within emerging economies holds immense importance.

Thirdly, the data are not comparable enough. Developed economies establish international organizations (e.g., the Organization for 

Economic Cooperation and Development, OECD) to standardize data disclosure and sharing, a feat challenging for emerging economies due 

to divergent statistical standards, accounting scopes, energy classifications, and industrial divisions. Poor specific-country CO2 emission 

comparisons can impact attribution analyses and subsequently hinder discussions and equitable distribution of emission reduction 

responsibilities.

Fourthly, the data lack precision. In developed countries, carbon emission data are categorized by energy type and industry in some 

detail. In emerging economies, energy types are limited to coal, oil, natural gas and other categories; and industrial sources, to agriculture, 

transportation, civil and other relatively broad categories. Yet given the rapid industrialization in emerging economies, carbon emissions tend 

to be heterogeneous across industry sectors, which also face different challenges in CO2 emission reduction and climate change response. All 

that points to a need for in-depth discussion based on refined carbon emission data on energy types and industry sources. Finally, in terms of 

scale, most existing emissions data for emerging economies are available only at the national level. The lack of regional emissions accounting 

makes it difficult to reflect the heterogeneity of carbon emissions within countries and among their regions, which also limits the formulation 

of regional emission reduction policies.

Greenhouse gas emissions caused by human activities are a central driver of global warming. CO2, as the main greenhouse 

gas, accounts for 72% of total greenhouse gas emissions [1]. In recent years, several developed nations have reached carbon 

peaks, causing emerging economies to progressively emerge as the primary contributors to the surge in CO2 emissions. China, 

in particular, has emerged as a major emitter of CO2, surpassing the United States around 2006. From 2013 onward, China has 

experienced a rapid surge in CO2 emissions, with expectations that its peak will be reached prior to 2030[2]. India, another crucial 

emerging economy, though experiencing a later uptick in CO2 emissions than China, could potentially become the next "CO2 

emission giant." Notably, since 2010, the robust economic expansion of various other emerging economies worldwide has 

exerted a substantial impact on global CO2 emissions. Furthermore, recent shifts in the global industrial landscape have seen the 

transfer of labor-intensive industries to these emerging economies, coupled with shifts in lifestyles leading to elevated energy 

demand and consumption[3-5]. Consequently, these economies have emerged as key contributors to the future escalation of global 

CO2 emissions. However, the limited historical CO2 emissions of individual emerging economies, excluding China and India, 

have resulted in diminished focus on their carbon accounting research and emission mitigation strategies. While a few emerging 

economies have initiated energy transition and emission reduction strategies to combat climate change and fulfill the objective 

of limiting global warming to below 1.5°C by the century's end[6], many such economies' pathways for emissions reduction in 

response to climate change remain unclear. Scholars have scrutinized decarbonization technologies and the integration of 

renewable energy into these economies [7, 8]，along with the correlation between economic development and CO2 emissions[9]. 

Yet, the absence of a comprehensive, detailed, and standardized CO2 emission inventory has impeded effective climate action 

planning within emerging economies. In light of this, furnishing a precise and reliable CO2 emission inventory stands to 

elucidate emissions sources within these economies and subsequently guide the formulation of effective climate change 

mitigation policies.

According to the Emissions Database for Global Atmospheric Research (EDGAR) report, greenhouse gas emissions have 

exhibited an upward trajectory since the early 21st century, predominantly due to amplified CO2 emissions from China and other 

emerging economies. Reports from the Intergovernmental Panel on Climate Change (IPCC), the United Nations Environment 

Programme's (UNEP) emissions gap report, and the International Energy Agency's (IEA) energy outlook releases have all 

underscored the urgency of addressing climate change and the impending dangers it poses. India, as the world's third-largest 

emitter of CO2, put forth a proposition for carbon neutrality by 2070 during the 26th Conference of the Parties to the United 

Nations Framework Convention on Climate Change (COP26), positioning itself to take a leading role in global emission 

reduction endeavors. However, the scope and adaptability of climate change mitigation actions still differ across nations. Hence, 

there's a pressing need to expedite carbon accounting efforts in emerging economies and hasten the creation and execution of 

targeted CO2 reduction policies within these economies. This report is designed to further accelerate the carbon accounting 

process in emerging economies, offering comparable and verifiable CO2 emission data while enhancing assessments of emission 

reduction potential and policy efficacy.

The CO2 Emissions in Emerging Economies 2025 report shows a strong rebound in fossil energy-related carbon emissions 

in some countries fueled by rising energy demand in the post-epidemic period (2021-2022). Fossil energy-related carbon 

emissions in 2022 rise by 5.2%, 4.8%, 7.3%, 15.5%, and 5.1% from 2021 in India, Israel, Peru, Zambia, and Algeria, 

respectively, while emissions climb for the second year in a row in countries such as Bolivia, Guyana, Madagascar, Rwanda, and 

Niger. Fossil energy-related carbon emissions in Armenia, Laos, Burundi, and Mauritania, on the other hand, show a continuous 

increase in 2020–2022. Armenia, Togo, and Mauritania, which have experienced rapid industrialization in recent years, have 

seen their carbon emissions from fossil energy consumption for electricity production increase from 1.2 Mt, 0.07 Mt, and 0.3 

Mt in 2010 to 1.9 Mt, 0.4 Mt, and 1.3 Mt in 2022, respectively. In addition, countries such as Turkey, Paraguay, Uganda, and 

South Africa show a decrease in fossil energy-related carbon emissions in 2022 compared with 2021.

Background

Data challenge
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There is therefore a need to enrich national data for emerging economies such as small island states with studies specifically focused on 

shifts in their carbon emissions. Time series should be updated to improve the timeliness of the data. Emission inventories should follow a 

unified caliber and format, and multi-scale emissions should be compared and differentiated to better provide data support for the formulation 

and implementation of emission reduction policies. 

The China-based international expert group Carbon Emission Accounts and Datasets (CEADs: https://ceads.net) has 

gathered scholars and specialists from China, the United Kingdom, the United States and other countries to conduct carbon 

emission accounting and application work on a global scale. CEADs provides transparent, verifiable, free and public data of 

carbon emissions and socioeconomic. Recognizing the problems emerging economies may have in producing emission 

inventories, CEADs is dedicated to establishing a unified, transparent and scientific accounting system for compiling them. Via 

data crowdsourcing, CEADs is also dedicated to building relevant databases for emerging economies to help in their analysis of 

current carbon emission conditions, and to explore decarbonization and emission-reduction pathways.

This report collects data on energy activities and emission factors officially released by emerging economies, and 

calculates the CO2 emissions generated by energy consumption at the national level, according to the IPCC’s accounting 

method. CEADs has compiled inventories of CO2 emissions from 70 emerging economies for the period 2010-2022 across 8 

energy types and 47 sectors (covered in this report, Table 1.1). Biomass is the main primary energy source in the civil sector in 

emerging economies; and in Southeast Asian and African countries particularly, emissions from biomass consumption play an 

important role in energy structure and in the analysis of emission characteristics overall. Thus, this report investigates whether 

emissions from biomass consumption should be included in national or regional carbon emission accounting systems. Finally, 

because differences in, say, data source or energy type are a major cause of disparities in data reported by various institutions, 

CEADs compared its inventory with those from a number of other bodies to validate its rationality and reliability.

CEADs’ research team provides independent CO2 emissions accounting for emerging economies, and the latest official 

energy, economic and other data released by them. CEADs continues to use the data crowdfunding method for this year’s report, 

which covers CO2 emissions data for 70 emerging economies. The research team has extended the time series of data from 2021 

to 2022. In addition, the update of this report pays special attention to sectoral optimization. In the new version of the report, 

the Carbon Emission Accounts and Datasets (CEADs) continues to focus on the energy consumption and CO2 emission 

characteristics of emerging economies and explores in-depth the emission accounting methodology by integrating the data of 

the production activities of the high-emission sectors such as industry, construction, and transportation, etc., and the precise 

sectoral allocation standards, focusing on the fine-tuned reconstruction of the multi-sectoral carbon emission data system, and 

optimizing the completeness and consistency of the carbon emission inventory at the sectoral level. It has optimized the 

completeness and consistency of the carbon emission inventory at the sectoral level and further strengthened the accuracy and 

reliability of carbon emission accounting in key sectors, with a view to providing a more solid data basis for the future 

low-carbon development of emerging economies.

In future reports, the number of emerging economies will be further expanded and the time range of emission inventories 

updated to ensure the timeliness of the data, while the plant-level carbon emission data under preparation will be used for 

cross-validation to improve accuracy and robustness. It should be noted that this report only covers CO2 emissions related to 

energy consumption in emerging economies; it does not yet consider CO2 emissions from industrial processes.

Table 1.1 Countries covered in the CO2 Emissions from Emerging Economies Report 2025

Asia

Myanmar

Kyrgyzstan

Pakistan

Cambodia

India

Laos

Philippines

Sri Lanka

Iran

Jordan

Indonesia

Mongolia

Armenia

Thailand

Turkey

Kazakhstan

Malaysia

China

Brunei

Israel

Country Location Development stage Time series

Southeast Asia

Central Asia

South Asia

Southeast Asia

South Asia

Southeast Asia

Southeast Asia

South Asia

South Asia

West Asia

Southeast Asia

East Asia

West Asia

Southeast Asia

West Asia

Central Asia

Southeast Asia

East Asia

Southeast Asia

West Asia

developing economies

transition economies

developing economies

developing economies

developing economies

least developed countries

developing economies

developing economies

developing economies

developing economies

developing economies

landlocked developing countries

transition economies, landlocked developing

developing economies

developing economies

transition economies, landlocked developing

developing economies

developing economies

developing economies

developing economies

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

Burundi

Madagascar

Niger

Liberia

Rwanda

Uganda

East Africa

East Africa

West Africa

West Africa

East Africa

East Africa

least developed countries, landlocked developing countries

least developed countries

least developed countries, landlocked developing countries

least developed countries

least developed countries, landlocked developing countries

least developed countries, landlocked developing countries

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022
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Country Location Development stage Time series

Africa
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According to the United Nations World Economic Situation and Prospects report, the “development stages” of the 70 

emerging economies covered by CEADs report include least developed countries, developing economies, transition economies 

and developed economies, corresponding to their level of socioeconomic development. Factoring geographical location and 

economic characteristics in, some are also categorized as small island developing states, landlocked developing countries or 

emerging market economies. 

In this report, Chapters 2 to 6 cover relevant countries in the global regions of Asia, Latin America and the Caribbean, 

Africa, Europe and Oceania. Each chapter examines in turn these economies’ backgrounds, primary energy consumption, 

characteristics of fossil fuel emissions, sectoral emission contribution and comparison with international databases (Global 

Carbon Budget, the European Environment Agency's Global Atmospheric Emissions Database and the International Energy 

Agency) of CO2 emissions from emerging economies.
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Chile
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2010-2022

2010-2022
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2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

South America

South America

Caribbean

Caribbean

South America

South America

Central America

Caribbean

South America

South America

Caribbean

developing economies

developing economies

small island developing states

small island developing states

small island developing states

developing economies

developing economies

small island developing states

developing economies

developing economies

small island developing states

Country Location Development stage Time series
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Russia

Estonia

2010-2022

2010-2022

2010-2022

Eastern Europe
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Channel islands

Transition economies, landlocked developing countries
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developed economies

Country Location Development stage Time series

Europe
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2010-2022

2010-2022
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small island developing states

small island developing states

Country Location Development stage Time series

Venezuela
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South America
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Country Location Development stage Time series
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2010-2022
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2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

South America
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South America

Central America

South America

landlocked developing countries

developing economies

small island developing states
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developing economies

Ethiopia
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Tanzania

Guinea
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Kenya

Ghana

Djibouti

Algeria

Morocco

Tunisia

Egypt

South Africa
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2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

East Africa

West Africa

East Africa

East Africa

West Africa

West Africa

West Africa

West Africa

East Africa

West Africa

East Africa

North Africa

North Africa

North Africa

North Africa

South Africa

South Africa

East Africa

developing economies

developing economies

small island developing states

small island developing states

small island developing states

developing economies

developing economies

small island developing states

developing economies

developing economies

small island developing states

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

2010-2022

landlocked developing countries

developing economies
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developing economies
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Figure 1.1 CO2 emissions per capita from fossil fuels in emerging economies, 2022
Country borders or names do not necessarily reflect the research team's official position. This map is for illustrative purposes and does not imply the expression of any 

opinion on the part of the research team concerning the legal status of any country or territory or concerning the delimitation of frontiers or boundaries
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In 2022, biomass accounted for 30% of primary energy consumption, and was mainly used in the electricity, heat, gas and water 

production sector. The primary types of biomass include wood and wood pulp, agricultural residues and municipal waste[300]. Since Estonia's 

biomass sources are predominantly sustainable and renewable resources with a "zero carbon" attribute throughout their lifecycle, they should 

not be included in the overall CO2 accounting process.
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East Africa, one of the most economically dynamic regions in the world today, remains underdeveloped but is poised to become 

a key battleground for global emission reduction efforts[305]. The countries in this region share commonalities and differences in 

economic, social, and ecological dimensions. In terms of economic and urban development, most East African countries rely heavily 

on agriculture, with primary products such as coffee and tea, as well as mineral resources, serving as major export commodities. 

However, industrialization levels are generally low, and economic structures are relatively homogeneous, making these economies 

vulnerable to fluctuations in international markets. For example, countries like Burundi and Rwanda are heavily dependent on coffee 

exports, and fluctuations in global coffee prices significantly impact their economies[306]. Outside major cities such as Nairobi in 

Kenya, Addis Ababa in Ethiopia, and Dar es Salaam in Tanzania, urbanization levels remain low, and infrastructure and service sector 

development are underdeveloped. On the social front, poverty, inequality, and social conflicts are major challenges facing East African 

countries. For instance, Kenya and Uganda have seen heightened social tensions in recent years due to election disputes and political 

governance issues. Ecologically, East Africa is renowned for its rich biodiversity, with numerous wildlife reserves and unique 

ecosystems. However, the region also faces environmental challenges such as deforestation, climate change, and resource depletion. 

In terms of energy supply and demand, although these countries are advancing renewable energy projects—such as Ethiopia's Grand 

Ethiopian Renaissance Dam hydroelectric project[307] and Kenya's newly constructed Garissa solar power project—energy demand and 

energy poverty remain significant issues[308], particularly in rural areas severely affected by uneven electricity distribution. 

Additionally, the impact of climate change is particularly pronounced in East African countries[309], not only increasing the frequency 

and intensity of extreme weather events, such as droughts and flooding, but also threatening agriculture and food security, and further 

destabilizing economic development and social stability. For example, Zambia and Madagascar have frequently experienced droughts 

and cyclones in recent years, leading to reduced crop yields and volatile food prices[310]. Meanwhile, the lake and wetland ecosystems 

in Tanzania and Uganda are degrading due to climate change and human activities, affecting fisheries and water resources.

In summary, as industrialization and urbanization progress in East Africa, emissions driven by energy use are expected to rise 

further. While pursuing economic growth, these countries face numerous challenges in achieving sustainable development, including 

a homogeneous economic structure, inadequate infrastructure, social conflicts, energy transitions, and climate change. Balancing 

energy demand with environmental protection remains a critical challenge for the region.

Among the East African countries, from 2010 to 2022, the top three countries in terms of total fossil fuel carbon emissions were 

Kenya, Tanzania, and Ethiopia, with annual growth rates of 4.3%, 6.7%, and 8.5%, respectively. Kenya, as one of the largest 

economies in East Africa, leads the region in economic scale and is a core member of the East African Community (EAC). It also 

serves as the trade and financial hub of East Africa. In terms of energy resources, Kenya is a pioneer in renewable energy development 

in the region. Despite its leading position in geothermal and solar energy, the importance of its oil industry keeps carbon emissions 

high. In 2022, carbon emissions from petroleum products accounted for 83.3% of the total fossil fuel carbon emissions. Zambia 

experienced the fastest annual growth rate in fossil fuel emissions at 14.8%, increasing from 1.6 million tons of CO2 in 2010 to 8.6 

million tons in 2022. This is attributed to Zambia's rapid economic growth, which has driven up energy demand for production and 

daily life, leading to a rise in carbon dioxide emissions. In particular, the rapid development of Zambia's transportation sector and the 

increase in vehicle ownership have boosted fuel demand. In 2022, the transportation sector contributed 31.5% of the country's fossil 

fuel carbon emissions. Additionally, despite Zambia's abundant hydropower resources, unstable electricity supply due to droughts and 

other extreme weather events has forced the country to rely heavily on oil and coal to meet its energy needs.

Across East African countries, the growth patterns of fossil fuel carbon emissions show significant similarities across sectors. In 

2022, except for Zimbabwe, Madagascar, and Mauritius, where the highest carbon emissions from fossil fuels came from the electricity, 

heat, gas, and water production and supply sectors, the highest emissions in other East African countries were from the transportation, 

storage, and postal sectors. However, due to differences in economic foundations and energy structures, the specific contributions of 

industrial sectors to carbon dioxide emissions vary. For example, in Kenya, apart from the transportation sector, the manufacturing 

sector also contributed significantly, producing 3.9 million tons of CO2 in 2022, accounting for 22.8% of the total. This is due to 

Kenya's relatively well-developed transportation, communication, and energy infrastructure, as well as a stable political environment 

and abundant labor resources, which provide a solid foundation for manufacturing development. In contrast, Zambia's mining sector 

contributes a higher proportion of total carbon emissions compared to other East African countries. This is attributed to Zambia's rich 

copper and other mineral resources, making mining a vital component of its economy[311].

Temporal and Spatial Evolution Trends of Carbon 
Dioxide Emissions in East African Countries
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Against the backdrop of climate change and the urgent pressure to reduce carbon emissions, East African countries face 

numerous challenges and difficulties. These challenges are closely related to economic structure, industrial development, energy 

dependency, financial and technological limitations, and the international environment.

Firstly, there is the contradiction between rapid urbanization and growing energy demand. East African countries are 

undergoing rapid urbanization, with increasing urban populations driving a surge in energy demand. For example, Rwanda and 

Uganda have seen accelerated urbanization in recent years, leading to rapid growth in electricity demand and emissions from the 

transportation sector[312]. Balancing the growth in energy demand with emission reduction goals during urbanization is a significant 

challenge for East African countries. Secondly, there is the tension between economic development and low-carbon transition. The 

industrial development levels in East African countries are generally low, but in countries like Kenya and Zambia, manufacturing and 

mining industries are gradually emerging. The development of these sectors will result in substantial carbon emissions. Therefore, 

achieving a balance between economic development needs and emission reduction targets through technological upgrades and 

transitioning to cleaner, low-carbon production methods is a bottleneck for many East African nations. Thirdly, there is the trade-off 

between energy structure transformation and energy supply stability. The energy structures of East African countries have historically 

relied heavily on fossil fuels and traditional biomass[313]. Many countries face insufficient power supply, outdated energy 

infrastructure, and prominent energy poverty issues. For instance, Tanzania still heavily depends on biomass energy, which not only 

exacerbates deforestation and land degradation but also negatively impacts public health and the environment[314]. Thus, reducing 

reliance on fossil fuels and biomass while ensuring stable energy supply and security during the energy transition is a challenging issue 

in the emission reduction process. Fourthly, there is the contradiction between emission reduction investments and financial and 

technological constraints. East African countries generally face severe limitations in emission reduction technologies and funding. On 

one hand, many countries lack the financial and technical support needed to develop renewable energy, leaving the utilization of clean 

energy sources like solar and wind power in its infancy. On the other hand, the introduction and application of advanced technologies 

such as carbon capture, utilization, and storage (CCUS) require significant investments, which are beyond the fiscal capacity of most 

East African countries. Fifthly, there is the conflict between climate change and food security. Agriculture in East African countries is 

highly sensitive to climate change, with extreme weather events like droughts and floods severely affecting food security and 

agricultural productivity[315]. For example, Burundi's agricultural sector faces the risk of reduced yields due to climate change, which 

could exacerbate economic and social instability. Therefore, emission reduction actions need to be integrated with food security and 

sustainable agricultural development, making it a complex challenge to achieve emission reduction goals with limited resources. 

Additionally, there is the tension between international commitments and national conditions. East African countries typically 

participate in international climate negotiations through regional cooperation platforms such as the African Union (AU) and the East 

African Community (EAC). However, due to differing national conditions, priorities in emission reduction targets and policies may 

vary among countries. If international commitments and domestic development needs are not well-balanced, it could lead to 

contradictions in policy formulation and implementation[316].

In summary, East African countries face numerous challenges in their future emission reduction pathways. To address climate 

change and achieve sustainable development goals, these countries need to strengthen carbon emission monitoring and management, 

promote the development of renewable energy, improve energy efficiency, and enhance natural resource protection. Furthermore, with 

support from the international community, it is essential to unite efforts from governments, businesses, and various sectors of society 

to explore emission reduction pathways tailored to national conditions, formulate differentiated policies and measures, and drive 

low-carbon transitions and sustainable development. This will help achieve a win-win situation of economic growth and carbon 

emission reduction. 

Challenges and Contradictions in the Future Emission 
Reduction Pathways of East African Countries
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According to the Intergovernmental Panel on Climate Change (IPCC) guidelines, national CO2 emissions can be calculated as 

follows:

where  is the CO2 emissions from the activity type  of the  industry (such as the energy type for energy-related emissions 

accounting, industrial process-related emissions accounting, etc.),  is activity data (such as energy consumption), and  is the emission 

factor, which can measure the CO2 emissions released per unit of activity.

For any years in which the underlying statistics are temporarily missing, or when there is a significant anomaly in the statistics 

compared with the preceding and subsequent years, but for which there is no basis for explanation, the carbon emissions are corrected 

by:

where  CEt1  are the carbon emissions in the revision year, CEt0   are the emissions in the reference year, and agr  is the annual 

growth rate of carbon emissions. Thus, the carbon emissions in the revision year are calculated based on the emissions in the reference 

year, assuming that the growth rate of carbon emissions remains unchanged. The specific revision year is shown in the following table.

1)  National emission accounts

The number of sectors accounted for by different countries or agencies varies due to different statistical caliber. The established 

CEADs database (https://ceads.net) includes 47 industries, and so was used to match the industries. According to the emission 

accounts and industry matching indicators of the above countries, the corresponding CO2 emissions matched to the sector are as 

follows:

where SI represents sector-mapping indicators, including sectoral energy consumption, industry energy intensity, industry 

added value, industry output, etc. J  is the sector defined by the country's official statistics, and  is the matching industry in the list of 

47 industries.

2)  Sectoral emission accounts

1 0 1 1 0

Appendix Table 1: Countries and years for data correction

Countries Countries

Myanmar 

Pakistan

Cambodia

Laos

Sri Lanka

Iran

Armenia

Thailand

Kazakhstan

Malaysia

Brunei

Israel

Uganda

Tanzania

Guinea

Kenya

South Africa

Nicaragua

Peru

Cuba

Russia

Papua New Guinea

Micronesia

2018, 2019, 2020, 2021, 2022

2022

2020, 2021, 2022

2019, 2020, 2021, 2022

2011, 2022

2019, 2020, 2021, 2022

2010, 2011, 2012, 2013, 2014

2010, 2011, 2012

2010, 2011, 2012, 2013

2022

2022

2010, 2011, 2012

2012, 2013, 2014, 2015

2022

2016

2010, 2011, 2020

2022

2010, 2011

2010

2010

2020

2022

2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022

CO2 Emission Accounts
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1)  Energy balance sheets

2)  Emission factors

Energy balance sheets contain detailed data on energy types, supply, processing and conversion, and consumption by sector. 

CO2 emissions are calculated based on energy combustion and conversion, such as electricity and heat production; and final 

consumption, such as that by industry and transport. The energy balance sheet data used in this report were obtained from national 

statistical offices and regional research centres (detailed data sources are listed in the analysis of results by country).

An emission factor is defined as the amount of CO2 emitted per unit (calorific value or physical amount) of energy burned. 

This database prefers nationally published emission factors. For countries without national emission factors, IPCC recommends that 

emission factors are used for calculation. Detailed data sources are listed in the analysis of results by country.

3)  Industry matching indicators

Since each country's energy consumption statistics are in a different mix of industries, we standardized each country's 

industries into 47 consistent with the System of National Accounts in China. Carbon emissions generated from the original industry 

are distributed among the 47 industries using the industry matching index. The industry matching indicators include data on, for 

instance, energy consumption, output and sales, which are comparable among similar industries (for example, ferrous metal 

smelting and non-ferrous metal smelting from the same initial industry, metal smelting). The industry matching indicators are 

collected from national statistical offices, economic reports, industrial reports and other sources; detailed data sources are described 

in the description of data sources for each country in the analysis of results.
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Between 2017 and 2019, CEADs co-hosted the "Applied Energy-China Carbon Accounting Database Summer School" with 

the journal Applied Energy. In 2022, CEADs relaunched the summer school in collaboration with the Institute for Carbon 

Neutrality, Tsinghua University and Fujian Institute for Sustainable Oceans (Xiamen University). This session focused on "Carbon 

Accounting and Carbon Neutrality Transition Pathways for China and Emerging Economies," featuring in-person academic 

exchanges and training sessions. The program aimed to cultivate highly skilled professionals with strong practical abilities, 

preparing them to address the "3060 Carbon Peak and Carbon Neutrality" goals. The authors of this report express sincere gratitude 

to all the students and lecturers of the summer school who contributed to the CO2 emissions accounting system, the data collection 

of emerging economies, and the editing and completion of this report.
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Shandong University

Lanzhou University

Shanghai Jiaotong University

Jiangsu University

Jiangsu University

The Institute of Engineering Thermophysics, 
Chinese Academy of Sciences

Xiamen University 

Sichuan University

The Institute of Engineering Thermophysics, 
Chinese Academy of Sciences

The Institute of Engineering Thermophysics,
 Chinese Academy of Sciences

Nanjing University

Huazhong University of Science and Technology

Guangdong University of Technology

China University of Mining and Technology (Beijing)

China University of Mining and Technology (Beijing)

China University of Petroleum (Beijing)

China University of Geosciences (Wuhan)

Huazhong University of Science and Technology

Xiamen University

Henan University of Economics and Law

Guangdong University of Technology

Zhengzhou University

Nanjing Normal University

Nanjing University

Nanjing University

Hohai University

Nanjing Normal University

Nanjing University of Information Science and Technology

University of Chinese Academy of Sciences

Nanjing University

Summer School Instructors

Richen Liu

Ya Zhou

Wanqi Yang

Xu Zhao

Lixin Tian

Jianghua Liu

Yan Sun

Tairan Hu

Weiqiang Chen

Nanjing Normal University

Guangdong University of Technology

Nanjing Normal University

Hohai University

Nanjing Normal University

Shanghai University of Finance and Economics

Elsevier

Harvard University

Institute of Urban Environment, Chinese Academy of Sciences

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Xinyu Gao

Zhiyuan Duan

Yi Jin

Rui Jing

Yuqing Wang

Jingyuan Di

Linbin Tang

Qianwen Li

Siqi Wang

Yanling Zhi

Bin Chen

Dan Wang

Fanxin Meng

Xiaoyong Zhou

Yu Liu

Can Cui

Hongye Li

Chao Sun

Zhaoyue Huang

Ling He

Lixu Li

Yixin Chen

Hewen Zhou

Linlin Huang

Fang Liu

Xia Zhou

Chao Gao

Yu Zhang

Hao Li

Yueju Wang

Dandan Zhao

Yizhong Wang

Huiqing Wang

Minda Ma

Kai Wu

Shiqi Zhang

Mingxi Du

Xiandan Cui

Ming Ren

Weijian Chen

Yunxia Liu

Yuyu Wang

Yingjie Pan

Yiyi Ju

Chaoyang Lu

Tenglong Zhao

Xuneng Tong

Xu Peng

Huijuan Xiao

Hongtao Wang

Hua Yang

Shu Wang

Shihan Li

Lihong Wang

Junna Yan

Song Wang

Xianmei Liu

Kun Peng

Nanjing Normal University

College of Environment and Resources, Jilin University

China University of Petroleum (Beijing)

School of Energy, Xiamen University

School of Urban and Environmental Sciences, Peking University

Durham University

Institute of Urban Environment, Chinese Academy of Sciences

School of Management, China University of Mining and Technology

Qingdao University of Science and Technology

Hohai University

Peking university

Tsinghua University

Dongguan Institute of Technology

Nanjing University of Aeronautics and Astronautics

Institute of Urban Environment, Chinese Academy of Sciences

Wuhan University

Xi'an Jiaotong University

Southeastern University

China University of Geosciences (Beijing)

Beijing Normal University

South China University of Technology

Imperial College London, United Kingdom

Hust

Fujian Normal University

Tianjin Chengjian University

Suzhou University of Science and Technology

Hunan University

North China Electric Power University

Beijing Institute of Technology

Lanzhou University

Beijing Forestry University

Suzhou University

University of International Business and Economics

Chongqing University

Chengdu University of Information Technology

Institute of Finance and Economics, 
Shanghai University of Finance and Economics

Peking university

Chengdu University of Technology

China University of Mining and Technology (Beijing)

School of Management, Guangdong University of Technology

Tianjin University

Zhejiang University

Beijing University of Aeronautics and Astronautics

Nagoya University

Henan Agricultural University

Beijing University of Technology

Hohai University

Tongji University

Jinan University

China University of Geosciences (Beijing)

Jiangsu University

Chinese Academy of Agricultural Sciences

Donghua University

Nanjing University of Information Science & Technology

Tianjin University of Finance and Economics

School of Management and Economics, Beijing Institute of Technology

North University of China

Hust

2018Summer School Students
NAME SCHOOL NAME SCHOOL
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Summer School Instructors

Shu Tao

Jinnan Wang

Shantong Li

Xufeng Zhu

Xiang Yu

Bin Chen

Qiang Zhang

Kebin He

Junguo Liu

Meng Liu

Jinjun Xue

Ran Wang

Yutao Wang

Libo Wu

Peking university

Chinese Academy of Environmental Planning, 
Ministry of Ecology and Environment

Development Research Center of the State Council

Tsinghua University

Cass

Beijing Normal University

Tsinghua University

Tsinghua University

Southern University of Science and Technology

Beijing Jiaotong University

Nagoya University

University of International Business and Economics

Fudan University

Fudan University

Summer School Instructors

Peng Gong

Coffman D'Maris

Jinyue Yan

Zhu Liu

Jinjun Xue

Zhongxiu Zhao

Kebin He

Zhaohua Wang

Shu Tao

Bin Chen

Jiahua Pan

Wei Xiong

Shantong Li

Kuishuang Feng

Can Wang

Ya Zhou

The University of Hong Kong

University College London

Royal Institute of Technology of Sweden

Tsinghua University

Nagoya University

Shandong University of Finance and Economics

Tsinghua University

Beijing Institute of Technology

Peking university

Beijing Normal University

Cass

Chinese Academy of Agricultural Sciences

Development Research Center of the State Council

University of Maryland

Tsinghua University

Guangdong University of Technology

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Chong Xu

Jingyi Zhao 

Pengfei Han 

Miaohan Tang 

Fan Yang

Yanqin Ma

Rao Fu

Zuoxi Liu

Fang Liu

Yuli Zhu

Changjing Ji

Shangwei Liu

Yakui Ding

Yi Du

Xianmei Liu

Hui Gong

Junai Yang

Dongying Sun 

Shuai Liu

Hailong Zhao

Yantao Gao

Ming Gao

Weichen Zhao

Pan Zhang

Boya Zhang

Yun Cao

Qiaoling Shi

Yan Wang

Yiqi Tan

Yafei Yang

Liu Chen

Lu v

Can Cui

Yifan Li

Pengye Chennan

Bibo Li

Bo Zhou

Huanhuan Jin

Meng Cai

Xiuyi Zheng

Zhongnan Finance and Economics

Shaanxi University of Science and Technology

Institute of Atmospheric Physics, Chinese Academy of Sciences

Chongqing University

Research Institute of Environmental Sciences of
 Inner Mongolia Autonomous Region

Zhongnan University of Economics and Law

Hubei University

Shenyang Institute of Applied Ecology, Chinese Academy of Sciences

Shihezi University 

Hust

Beijing Institute of Technology

Princeton University

Beijing Normal University

Chinese University of Hong Kong

North University of China

Tsinghua University

Beijing University of Aeronautics and Astronautics

Jiangsu University

Graduate School of Chinese Academy of Social Sciences

North China University of Science and Technology

Taiyuan University of Technology 

Southwestern University of Finance and Economics

University College London

Guangdong University of Technology

Dalian University of Technology

Ocean University of China

Beijing Institute of Technology

Hefei University of Technology

Sun Yat-sen University

Shandong University of Technology

Chengdu University of Technology

Chengdu University of Technology

Wuhan University

Shandong University (Weihai)

University of Hamburg

Nankai University

Nanjing University of Aeronautics and Astronautics

Zhejiang Normal University

Chinese University of Hong Kong

Guangdong University of Technology

2019Summer School Students

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Junbo Wang

Lingnan Liu

Tianyue Huang

Zhongying Chen

Fatima Zahra 

Ainou 

Man Li

Wenbing Zhou 

Huimin Hou

Wang Xinfang

Chengdu University of Technology

China University of Geosciences (Beijing)

Huazhong University of Science and Technology

University of Science and Technology

Beijing Institute of Technology

Beijing Institute of Technology

China University of Mining and Technology (Xuzhou)

Shandong Institute of Technology and Business

Nankai University

University of Birmingham

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Jun Yan

Wenjuan Yang

Shaojian Huang

Qianling Zhou

Leying Wu

Weichen Zhong 

Ning Zhang

Yihe Miao

Linlin Huang

Like Wang

Yupeng He

Ning Liu

Ke Wang

Ren Cong 

Yuru Guan

Chao Zhong

Jiawen Miao

Yannan Zhou

Jincheng Wang

Yuying Wang

Weinan Liu

Minda Ma

Piyu Ke

Jiaqi Chen

Cunxue Zhao

Tong Fang

Zhi Long

Chen Wang

Yingying Zhang

Xiaofen Hu

Yan Dong

Dan Wang

Shihui Guan

Jiaqi Wang

Xukun Li

Nana Li

Zhi Zheng

Caiquan Bai

Xiaoya Xu

Danyang Cheng

Liyuan Wei

Xiaowei Zou

Qi Huang

Zaihan Gao

Taochun Sun

China University of Petroleum (Beijing)

North China University of Water Resources and Hydropower

Hunan Agricultural University

Peking university

Henan University

Jilin University

Shenzhen University

Shanghai Jiao Tong University

Fujian Normal University

Tianjin University

Xi'an Jiaotong University

University of Edinburgh

China University of Geosciences

The University of Hong Kong

North China Electric Power University

Beijing Normal University

University of Shanghai for Science and Technology

Institute of Geographic Sciences and Natural Resources
 Research, Chinese Academy of Sciences

University of International Business and Economics

China University of Geosciences (Beijing) 

Zhejiang University

Chongqing University

Sun Yat-sen University

East China Normal University

Hohai University

Tongji University

Lanzhou University 

Nanjing University

Beijing University of Aeronautics and Astronautics

Lanzhou City College

Tianjin Chengjian University

University of Groningen

China Coal Science and Industry Group

Guangxi University

Southern University of Science and Technology

Nankai University

Heilongjiang University of Science and Technology

Shandong University

Nankai University

Tsinghua University

Wuhan University

Shandong University

Shandong University

Durham University

Capital Normal University

NAME SCHOOL NAME SCHOOL NAME SCHOOL NAME SCHOOL

NAME SCHOOL NAME SCHOOL

NAME SCHOOL NAME SCHOOL

NAME SCHOOL NAME SCHOOL
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Summer School Instructors

Kebin He

Yongmiao Hong

Qiang Zhang

Shouyang Wang

Shu Tao

Minhan Dai

Xiang Yu

Yang Xia

Tsinghua University

University of Chinese Academy of Sciences

Tsinghua University

University of Chinese Academy of Sciences

Peking university

Xiamen University

Chinese Academy of Social Sciences

Nature Journal

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Yunsong Yu

Jinghang Xu

Yangming An

Yuqi Liu

Yinjie Zhang

Mingzhi Fan

Yanwu Song

Niu Niu

Jingwen Tian

Jiayi Shi

Can Wang

Jiaoyan Li

Yifan Hu

Ziqi Yin

Meng Li

Yu Qiu

Tianyua Fu n

Yanan Hu

Xuemei Zhang

Yushuo Chen

Yanzi Guo

Yu Yu

Xueqing Ma

Xiaohong Meng

Yanmei Zhang

Yihong Yuan

Yanshan Guo

Xiaoyan Qi

Xinmeng Jiang

Ruihan Si

Xiaoshi Li

Yang Wang

Guangying Pu

Nan Zhang

Lanxin Zhang

Xiaonan Shi

Zewen Zhang

Xing Zhang

Nianjiao Gong

Ze Yang

Haotian Zhang

Maojun Zou

Jiandong Bai

Mengxu Li

Zehao Li

Shiwei Xu

Lei Li

Kun Zhou

Yuan Zhuang

Yukun Wang

Hongyu Zhang

Hao Xiao

Haozhe Sun

Rui Li

Xiaobin Ye

Yi Wang

Yanrong Chen

Zixu Guo

Yixu He

Xianglan Wen

Meihui Tian

Kangying Hu

Chao Zhang

Jiaxiu Wang

Liting Hu

Xinyu Wang

Yinan Feng

Fang Liu

Jun Tang

Xidian Li 

Yueying Xu

Peixiu Chen

Lin Tang

Zejun Chen

Maoying Ye

Jiaowei Gong

Yishuang Liu 

Shanxiu He

University of Chicago

University of Birmingham

City University of Hong Kong

Shanxi University of Finance and Economics

Beijing University of Chemical Technology

Institute of Ecological Civilization, Chinese Academy of Social Sciences

Beijing Institute of Technology

Beijing Institute of Technology

Minzu University of China

China Agricultural University

Beijing Institute of Technology

Tianjin University

Northeast Forestry University

University College London

Northwest A&F University

Dongbei University of Finance and Economics

South China Normal University

Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences

Tsinghua University

Chinese Academy of Environmental Sciences

Jiangsu University

Southwestern University of Finance and Economics

China University of Petroleum (Beijing)

North University of China

Qingdao University of Science and Technology

Tongji University

Southwest Petroleum University

Taiyuan University of Technology

Southwest Jiaotong University

Heilongjiang Institute of Engineering

North China University of Water Resources and Hydropower

University of Groningen, Netherlands

School of Environment, Tsinghua University

Chinese Academy of Environmental Sciences

Tsinghua University

Northeast Institute of Geography and Agroecology, 
Chinese Academy of Sciences

Nanjing Agricultural University

Institute of Atmospheric Physics, Chinese Academy of Sciences

Shanghai University of Finance and Economics

Shanxi University

Shandong University of Technology

University of Shanghai for Science and Technology

Nankai University

Shanghai University of Finance and Economics

Graduate School of the Party School of the Central
 Committee of the Communist Party of China

Peking university

Anhui Normal University

Sichuan Agricultural University

Hohai University

Beijing Institute of Technology

Tianjin University/Academy of Environmental Planning, 
Ministry of Ecology and Environment

Tsinghua University

Dalian University of Technology

Chongqing University

Dongbei University of Finance and Economics

Nanjing University

Xi'an University of Science and Technology

Zhejiang Gongshang University

East China Normal University

Beijing University of Civil Engineering and Architecture

Guizhou University

Shandong University of Finance and Economics

Beijing Normal University

Shandong University

Zhejiang University

Xiamen University

Zhejiang University

Westlake University

Northwestern University

Hunan University

Xi'an Jiaotong University

The Hong Kong University of Science and Technology

China University of Geosciences (Beijing)

Guangdong Technical Normal University

Central University of Finance and Economics

Chinese People's University

Wuhan University

Shanghai Yicarbon Technology Co., Ltd

2022Summer School Students

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

Qiaoying Liu

Yilong Xiao

Shanquan Wan

Chengmeng Zhang

Shuo Jiang

Xiaoyi Xu

Xiangtong Su

Zhenjun Zhang

Yan Cheng

Tao Cao

Qian Zhang

Pengcheng Sun

Chuanzeng Zheng

Lingze Meng

Yuedi Yang

Weidong Jia

Haotian Zhang

Wentao Li

Anhui University of Finance and Economics

Peking university

Peking university

Peking university

Beijing University of Technology

Beijing University of Aeronautics and Astronautics

Beijing Jiaotong University

Beijing Institute of Technology

Beijing Forestry University

University of Tokyo, Japan

Xiamen University

Xiamen University

Xiamen University

Xiamen University

Shandong University of Finance and Economics

Shandong University

Shandong University of Technology

Shanxi University of Finance and Economics

2023Summer School Students

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Liu Chen

Qingxi Cheng

Shiqi Liu

Congyu Zhao

Xiuwen Su

Xiaohan Zhang

Yuqing 

Han 

Qingyue Zhao 
Xinyang Zhang

Xiaotian Ma

Jingpeng Guo

Shujie Sun

Liang Peng

Xinhao Yu

Jin Ouyang

Jizhao An

Pu Yang

Jiaran Wei

Yang Yang

Xiaohan Wu

Yichao Fang

Ji Qi

Yunlong Pan

Jiahao Xing

Fan Yang

Ziqiang Lin

Chenxin Ding

Yitian Bao

Yanhong Zhan

Mingrui Ji

Yancheng Wang

Chenyang Wang

Mingli Xie

Hengcai Chen

Hanshi Chen

Xiaoxiao Chen

Chenchen Huang

Chongqing University

Hanshan Normal University

Tianjin Chengjian University

University of International Business and Economics

University of Edinburgh

Nanjing Agricultural University

Shandong Normal University

Shenyang Jianzhu University

Capital University of Economics and Business

Peking university

University of Inner Mongolia/Massey University

Research Institute for Global Frontiers, Sophia University, Japan

Nanjing Normal University

Henan University

Capital University of Economics and Business

Northwestern Polytechnical University

Tsinghua University

Southeastern University

Harbin Institute of Technology (Shenzhen)

Northeastern University

Xiamen University

Hubei Normal University

China University of Geosciences (Beijing)

Jilin University

Inner Mongolia Normal University

University of Jinan

Xinjiang University

Beijing Jiaotong University

Xiamen University

Sichuan University

Xiamen University

Institute of Urban Environment, Chinese Academy of Sciences

Zhongnan University of Economics and Law

University of Nottingham Ningbo China

Institute of Urban Environment, Chinese Academy of Sciences

Xiamen University

Xiamen University
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NAME SCHOOL NAME SCHOOL

NAME SCHOOL NAME SCHOOL

332 333CEAD sCEAD s



Summer School Instructors

Kebin He

Jilan Su

Jun Bi

Long Cao

Minhan Dai

Minjun Shi

Yang Xia

Tsinghua University

Second Institute of Oceanography, Ministry of Natural Resources

Nanjing University

Zhejiang University

Xiamen University

Zhejiang University

Nature Journal

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Xiaoyu Duan

Jingyi Zhao

Changzan Duan

Mingsheng Yuan

Qingyun Kao

Xinyao Wang

Siyuan Zhang

Wentao Wang

Yang Zhou

Ce Guo

Aiqun Guan

Chenkai Luo

Zhitong Chen

Heyuan Huang

Kuanyuan Zhang

Lishan Yang

Yuanheng Tang

Bingqian Wang

Wei Shi

Jialin Li

Yaduo Han

Jianheng Li

Qinzi Cheng

Yifei Liu

Liwen Yuan

Chaoshuo Liu

Yuanyu Cao

Xiaoyu Sun

Xi Chen

Xiaochun Wang

Xiyu Lu

Jiawei Li

Jinjin Huang

Minfang Zeng

Renpei Zhang

Wenxin Zhao

Yueting Hao

Sipei Pan

Tianyu Wang

Yuzhu Shang

Shijing Zhu

Rentao Zhang

Yingxin Wu

Yan Liu

Yueqing Zou

Xiaoyue Yao

Jihao Peng

Hongru Yi

Jiamin Xu

Wenrui Liu

Jiawen Xie

Jiaoyan Li

Qingrui Jiang

Le Ma

Zheming Dong

Zhengguang Liu

Qingling Wang

Dexin Zhang

Bin Shui

Renfeng Wang

Yucong Xu

Zhiwei Wang

Diling Liang

Hongfei Zhao

Xin Xu

Kun Fan

Feng Xu

Yi Zheng

Rongxin Tong

Haiyang Zhang

Jingjing Dong

Jiwei Zhang

Le Niu

Xueli v

Tongfang Guo

Mengqing Geng

Yujin Huang

Jiangyun Yu

Xin Gao

Hongxuan Zhang

Zhihui Zhang

Meijia Xu

Beijing Normal University

Chengdu University of Technology

Dalian University of Technology

Northeastern University

Northeast Forestry University

Northeast Agricultural University

Donghua University

Southeastern University

University of International Business and Economics

Fudan University

Guangdong University of Technology

Guangdong University of Technology

Guangdong University of Technology

Guangzhou University

Guizhou University of Finance and Economics

Guizhou University

Harbin Engineering University

Harbin Institute of Technology

Hunan University

North China Electric Power University

North China University of Water Resources and Hydropower

East China University of Science and Technology

East China Normal University

Hust

Huazhong Agricultural University

Jilin University

Jinan University (exempted from Tsinghua University Graduate School)

Cardiff University

Lanzhou University

University of Leeds

University College London

London School of Economics and Political Science

Ecole Polytechnique Fédérale de Lausanne

Nanchang Hangkong University

Nanjing University

Nanjing University

Nanjing University

Nanjing Agricultural University

Nanjing Audit University

Nanjing University of Information Science & Technology

Nankai University

Shanxi University

Shanxi Normal University

Shanxi Normal University

Shanghai University of Finance and Economics

Shanghai National Accounting Institute

Shanghai Jiao Tong University

University of Shanghai for Science and Technology

Shanghai Normal University

Sichuan University

Tianjin University

Tianjin University

Tongji University

Wuhan University

Xi'an University of Finance and Economics

Xi'an Jiaotong University

Northwest A&F University

Westlake University

City University of Hong Kong

The University of Hong Kong

The Hong Kong University of Science and Technology (Guangzhou)

Xinjiang University

University of British Colombia

Zhejiang University

Zhejiang University

North University of China

China University of Geosciences (Beijing)

China University of Geosciences (Wuhan)

China University of Geosciences (Wuhan)-

Ocean University of China

Chinese Academy of Environmental Sciences

Guangzhou Institute of Geochemistry, Chinese Academy of Sciences

Shenyang Institute of Applied Ecology, Chinese Academy of Sciences

China University of Mining and Technology

Chinese Academy of Forestry

China Agricultural University

Renmin University of China

University of Chinese Academy of Social Sciences

China University of Petroleum (Beijing)

Zhongnan University of Economics and Law

Sun Yat-sen University

Central University of Finance and Economics

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Jingyu Li

Xinyue Dong

Ningning Zhai

Chi Zhang

Liao Guan

Jianqun Feng

Jinhui Ren

Xiongfei Fan

Liye Chen

Shuai Zhang

Ke Jiang

Ran Xing

Yatai Men

Yifan Huang

Hongyi Zhang

Tianchen Li

Yaqi Liu

Hao Hu

Jinliang Xie

Cenyang Han

Yi Yan

Lin Chen

Yuze Zhang

Yuwen Zheng

Ling Zhang

Zhiying Yang

Xiaofan Li

Yitong Zhi

Luxuan Sun

Ruichao Li

Zewei Fu

Wenqiang Wang

Shuxuan Wang

Danni Meng

Yutong Sun

Yayan Wang

Qingyue Zhao

Yuqian Zheng

Shipian Shao

Xinyuan Zhang

Xiaoqi Chen

Lina Liu

University of Inner Mongolia

University of Nottingham Ningbo China

Qingdao University

Tsinghua University

Tsinghua University

Tsinghua University (Shenzhen)

Tsinghua University

Tsinghua University

Hong Kong University of Science and Technology & Tsinghua University 

Southwestern University

Peking university

Peking university

Peking university

Peking university

Chengdu University of Technology

Northeast Forestry University

Nankai University

Tsinghua University

Tsinghua University

Tsinghua University (Shenzhen)

Tsinghua University (Shenzhen)

Chongqing University & University of Cambridge

Cardiff University

Peking university

Peking university

Beijing Institute of Technology

Beijing Normal University

East China Normal University

Shanghai Jiao Tong University

Beijing Forestry University

China University of Political Science and Law

Shandong University

Beijing Institute of Technology

Harbin Engineering University

Beijing Normal University

Yantai University

Shenyang Jianzhu University

Chongqing University

Shenyang Jianzhu University

Shenyang Jianzhu University

Xiamen University

Assistant researcher at the Northwest Institute of Eco-
Environment and Resources, Chinese Academy of Sciences

2024Summer School Students

Yuchen Gao

Zheng Li

Xiangping Bai

Xinwen Zhang

Yiwen Zhang

Aixi Han

Ye Zhang

Weiqin Shen

Junnan Mai

Yanyan Guo

Shengnan Cui

Mingwei Zhou

Yinfan Wang

Shuxin Xie

Junjie Chen

Jiachao Zou

Tsinghua University

Tsinghua University

Shihezi University

University of Southern California

Ocean University of China

Department of Environmental Science and Engineering, Fudan University

Guangdong University of Technology

School of Ecology, Environment and Resources, 
Guangdong University of Technology

Guizhou University of Finance and Economics

Dalian University of Technology

Northeast Petroleum University

Beijing Forestry University

The Chinese University of Hong Kong

Beijing Normal University

Shanghai University of Technology

Donghua University
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Summer School Instructors

Kebin He

Li Zhang

Xiang Gao

Deliang Chen

Xiang Yu

Tim Broyd

Jinyue Yan

Tieli Pan

Hui Ding

Monica
 Contestabile

Tsinghua University

Member of the European Academy of Sciences and Arts, 
Member of the Hong Kong Academy of Engineering Sciences

Director of the Department of Science and 
Technology of Heilongjiang Province

Secretary, Foreign Cooperation and Exchange Center, 
Ministry of Ecology and Environment

Senior Editor, Nature Sustainability

Executive Director of CLP Engineering, China Electric Power 

Engineering Consultants Group Limited, CLP Carbon Neutral

 Development Research Institute

Academician of Chinese Academy of Engineering,
 Director of Carbon Neutral Research Institute of Zhejiang

 University of Technology, Zhejiang University

Academician of the Royal Swedish Academy of Sciences,
 Foreign Academician of the Chinese Academy of Sciences

Researcher, Institute of Ecological Civilization, 
Chinese Academy of Social Sciences

Professor, Bartlett School of Architecture, University College London,
 UK; Director, Institute for Digital Innovation in the Built 

Environment; Fellow of the Royal Academy of Engineering, UK

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Boyu Pu

Pingda Lu

Luming Wang

Zhenbiao Hong

Olabisi Isaac Ewumi

Romain Gressot

Karolina Bieryt

Marianne de Gaalon

Ismail Ait

Yiyi Zhao

Zhaoyuan Li

Xupeng Jiang

Kaiyuan Xiao

Yixiang Bai

Pengkun Zhu

Shufang Feng

Hairu Nie

Shikang Gao

Xinyu Miao

Lu Wang

Wenbin Liu

Fengzhi Wang

Lijia Zhang

Nami Lai

Jiaxin Li

Zexin Qi

Lixiang Wang

Peixue Xing

Yuqing Li

Zhenghao Meng

Hang Zhou

Caifeng Bi

Liuzhen Zhao

Yijia Hao

Yaduo Han

Wei Zheng

Minqi Gao

Zhenzi Ge

Jiahong Guo

Xiaoran Chen

Yang You

Qinyuan Shen

Shuai Yan

Jianyu Liu

Chensi Sun

Ting Zhang

Wei Wei

Guoxiang Chai

Tao Feng

Jiao Du

Xiaoyue Kang

Wei Wang

Yue Zhao

Wenjin Lai

Zhuotao Lu

Feiyu Cheng

Jie Liu

Yang Shen

Hanting Wang

Zihang Shi

Yingxue Liu

Rufeng Sun

Yancheng Zhu

Ange Yang

Jiayi Wu

Dongzhe Liu

Guangcan Hong

Rongyu Liu

Pengyi Zhang

Yaxian Wang

Wenhao Deng

Haiming Li

Zejun Ding

Haitao Zhang

Yazhuo Lu

Yujia Chen

Fei Peng

Chuyi Zhang

Shuoguang Zhu

Xinwen Zhang

Qingyu Hao

Xiaonan Xu

School of Ecology, Environment and Resources, 
Guangdong University of Technology

School of Ecology, Environment and Resources,
Guangdong University of Technology

Sorbonne University

Brown University

Tsinghua University

EHESS

Tsinghua University EHESS

Environmental Engineer

EHESS

Yellow River Civilization and Sustainable 

Development Research Center, Henan University

Beijing Institute of Technology

Northwest University (Carbon Neutral Institute)

Peking University

Guangdong University of Finance and Economics

Kunming University of Technology

Xiamen University

Yili Normal University

Hong Kong University of Science and Technology (Guangzhou)

University of Malaya

Harbin Engineering University

Southeast University

Shanxi University of Economics and Management

East China Normal University

Harbin Institute of Technology College of Environment

Nanjing Normal University

Shanghai Jiao Tong University

Anhui University of Science and Technology, 
School of Economics and Management

Northwest Agriculture and Forestry University

Hubei University of Technology

China University of Geosciences (Wuhan)

Hunan University of Technology

Institute of Frontier Cross-Science, Shandong University (Weihai)

Zhejiang University of Finance and Economics

Xinjiang Agricultural University

Zhengzhou University

Renmin University of China

Shenyang University of Architecture

Nanjing University of Information Engineering

Central University for Nationalities

University of London School of Oriental and African Studies

Hubei University

Nanjing Audit University

Lanzhou University

University of Pennsylvania

North China Electric Power University

Jilin University

Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences

WHU-Otto Beisheim School of Management, Germany

Wuhan University of Technology

Southern University of Science and Technology

Chengdu University of Technology

China University of Mining and Technology

Huazhong University of Science and Technology

Chongqing University

Hong Kong Polytechnic University

Beijing Jiaotong University

Guangdong University of Technology

Huaqiao University

Jinan University

University of Political Science, Paris

Zhejiang University

Jilin University

Zhejiang University

Western Liverpool University

Nanjing University of Aeronautics and Astronautics

City University of Hong Kong

Beijing Institute of Technology

Sun Yat-sen University

Northwest Agriculture and Forestry University

China University of Mining and Technology (Beijing)

Taiyuan University of Technology

Yonsei University

Beijing Foreign Studies University

Chang'an University

The University of Hong Kong

Fuzhou University

Nanchang University

University of Nottingham

University of California Davis

University of Southern California

University College London

University of Manchester

曹晓静 同济大学环境学院 彭焜 华中科技大学

施雨 同济大学 程冬冬 广东工业大学

陈沫 北京理工大学 王建达 中国矿业大学（北京）

崔璨 武汉大学 曹哲 中国矿业大学（北京）

蒋烁 厦门大学 金艺 中国石油大学（北京）

王菁 厦门大学 朱永光 中国地质大学（武汉）

杨青 北京师范大学 石萌萌 华中科技大学

王蕾 中国矿业大学 张珊珊 厦门大学

曹丽娜 山东大学 张瑾 河南财经政法大学

刘莉娜 兰州大学 周雅 广东工业大学

申璐 上海交通大学 刘磊 郑州大学

田梦姣 江苏大学 高星雨 南京师范大学

孙华平 江苏大学 陈正杰 南京大学

唐三力 中国科学院工程热物理研究所 汪峰 南京大学

刘建齐 厦门大学 张福建 河海大学

朱英明 四川大学 李薇宇 南京师范大学

王瑞林 中国科学院工程热物理研究所 郑宇 南京信息工程大学

刘泰秀 中国科学院工程热物理研究所 吴瑞 中科院

孙尧光 南京大学 付金鑫 南京大学

Xinjie Jiang

Yihan Jiang

Yumeng Zhang

Yubin Chen

Jianing Liu

Yiying Gao

Guohao Fu

Jianyu Xiao

Junjie Liu

Fan Zhang

Ying Wang

Runyao Huang

Yida Wang

Zishi Fu

Renpei Zhang

Yixin Wang

Tao Wu

Mengyao Xu

Ziyan Zhang

Zheyu Wang

Qianhong Ouyang

Yanfang Cui

Yanxin Li

Jingna Yang

Na Li

Nanchang University of Aeronautics and Astronautics

Hong Kong University of Science and Technology (Guangzhou)

University College London UCL

Guangzhou Polytechnic

Tsinghua University

China University of Petroleum (Beijing)

Huazhong Agricultural University

University of Chinese Academy of Social 
Sciences School of Applied Economics

Harbin Engineering University

Zhejiang University

University College London

Tongji University

University of Southampton

Cardiff University

University of Cambridge

National University of Singapore

College of Architecture and Urban Planning, Tongji University

East China University of Science and Technology

Shanghai University of International Business and Economics

Xi'an University of Science and Technology

School of Statistics, Beijing Normal University

China University of Geosciences (Beijing)

Xi'an Jiaotong University

Hefei University of Technology

College of Environmental Science and Engineering, Tianjin University
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