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Scientific Production Analysis
SOURCE: WEB OF SCIENCE | PERIOD: 2022–2025 | SCOPE: GLOBAL

Focus: Identify emerging capabilities, specialization patterns, and 
cooperation opportunities.

Total number of articles (World): 32,040

Total number of BRICS articles: 17,460

From 5,639 in 2022 (17.6%) to 11,721 in 2025 (36.6%)

54.5% of global production
2,830 articles in 2022 (16.2%) to 6,809 in 2025 (39%)

Ranking by Scientific Production (World)

Ranking by Scientific Production (BRICS)
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Scientific Production Analysis
SOURCE: WEB OF SCIENCE | PERIOD: 2022–2025 | SCOPE: GLOBAL

% BRICS without China% BRICS
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Countries Main Competencies

China Predictive models for solar and wind energy; renewable integration; urban optimization; Earth observation; AI-based
extreme event monitoring

India Renewable energy; water resource management; sustainable agriculture; weather forecasting applied to energy
generation

Brazil Optimization of renewable energy production; climate modeling with machine learning; Amazon studies; resilient
agriculture

Russia Climate modeling; AI-based weather forecasting; environmental monitoring

Saudi Arabia & Iran Climate monitoring; environmental risk management; microgrids; green hydrogen integration

Egypt Drought forecasting; water management; renewable energy systems optimization

South Africa AI-based environmental forecasting; smart agriculture; soil and biodiversity monitoring

United Arab 
Emirates Urban energy efficiency; water management; environmental monitoring

Indonesia & Ethiopia Renewable energy; adaptive agriculture; climate risk management 
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BRICS’s Scientific
Production Network 

SOURCE: WEB OF SCIENCE | PERIOD: 2024–2025

Total articles: 11,207

• Strong centrality of China, present in 66% of analyzed articles
• China and India together account for approximately 80% of the

scientific production

Selection criterion: Co-authorship with at least one BRICS country
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Word cloud of indexed keywords

• Precision
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• Predictive
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Brazil

Brazilian Energy Matrix 2024
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Optimization of 
renewable energy 

production
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Other non-renewable; 0.6% Nuclear; 1.3%

Coal; 4.5%

Wind and
Solar; 5.1%

Other 
renewable; 8.1%

Firewood and
Charcoal; 8.5%

Natural gas; 
9.6%

Hydraulic; 
11.6%

Sugarcane
derivatives; 16.7%

Petroleum and
its derivatives; 34%
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India

Renewable
energy

Predictive weather 

models applied to 

energy generation

India is the 4th most attractive 
renewable energy market globally

• Significant increase of investments in renewable capacity

• Focus on energy efficiency improvements

• Promotion of environmental technological innovation to
reduce costs and expand clean energy use
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China

Otimização 
urbana

Monitoramento 
de eventos 

extremos com IA

Observação 
da Terra

• Awarded “Smart City of 2024” at Smart City Expo World
Congress (Barcelona)

• Massive data platform integrating ~10,000 BIM models

• Shenzhen’s digital governance model is structured to
cover everything from basic urban spaces to complex
management objects, offering more than 4,000 real-time
data services to different government departments.

In the Luohu district, a water management platform uses a digital twin to 
mirror real-world scenarios and predict flooding points. The system 
enables ‘what-if’ simulations, anticipating how heavy rainfall will affect 
urban drainage

Flood Management in Luohu
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Cluster 1 – Climate Intelligence applied to 
urban climate, energy and cities

China leads in climate modeling
India leads in socio-environmental planning

Brazil leads in tropical and vulnerable contexts
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Brazil

Climate modeling 
with machine 

learning

Amazon studies 
and resilient 
agriculture

Current initiatives and discussions in the country for the development of these topics

• Brazilian Artificial Intelligence Plan (PBIA)
• COP30 Amazônia

Machine Learning 
Modeling: The algorithm 
identifies areas at higher 

risk of being deforested in 
the Amazon before the 

clearing happens, with very 
high accuracy

Climate Modeling: The 
system integrates real-time 

weather forecasts with 
historical power plant 

generation data.

Climate Modeling: Uses 
machine learning to cross-
reference soil types with 

increasingly unstable rainfall 
cycle forecasts

2021 2017/ 2023 2022
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Cluster 2 - Artificial Intelligence, Energy Optimization and 
Governance for Energy Transition and Urban Resilience

China leads large-scale technological approaches
India and Saudi Arabia stand out in energy planning and adaptation; 

Other countries contribute with contextual applications. 
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PM-KUSUM (Pradhan Mantri Kisan Urja 
Suraksha evam Utthaan Mahabhiyan)   
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India

Energia 
renovável

When completed, the project will be nearly as large as Singapore, 
covering 726 square kilometers. The Indian government estimates 
it will cost at least $2.26 billion.

This project will provide 30 gigawatts of renewable energy 
annually, enough to power nearly 18 million Indian households.

Agricultura 
sustentável

The program subsidizes the replacement of diesel pumps with water pumps powered by 
solar panels. When farmers are not irrigating their crops, they sell the excess solar energy 

back to state distributors, creating a new guaranteed source of steady income

Gestão de 
recursos 
hídricos
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Cluster 3 - Smart Agriculture, Resource
Management and Climate Resilience

China and India lead digital agricultural modeling;
Brazil and Egypt specialize in agriculture in tropical or arid and semi-arid regions, resource management, and 

adaptation to specific climatic conditions.
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China

Predictive 
models for 
solar and 

wind energy

Integration of 
renewables

Monitoring of 
extreme events 

with AI

Modelos de Aprendizagem Profunda

Pangu 
Weather

Huawei

Artigo

Feng Wu

Shangai 
AI Lab

This model uses a 3D neural network 
architecture (3D Earth-Specific 

Transformers) to process meteorological 
data at different altitudes

Deep learning capable of capturing complex 
dependencies between different atmospheric 
variables efficiently. It has the ability to extend 

the horizon of accurate forecasts beyond 10 
days.
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