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Introduction of Nestra



China experiences Nestra

Projects for ADB:

• Research on Environmentally Sustainable Development; Technology Assessment and Innovation Path of 
the PRC’s Coastal Ports (2025), Study on the Development of Green Ports and Shipping - Development 
of New Energy Applications in Ports and Shipping (2024)

• Shaanxi Transport and Logistics Port Plan, Hunan (Xiangjiang River), IWT report 13th 5-year plan; 
Strategy restructuring IWT & Multimodal logistics in Chongqing

Projects for World Bank:

• Publication - Blue routes to a new era: 40 years of IWT reform

• Hubei IWT project, 3 Gorges logistics zone, Anhui (Shaying River)

APSN/APEC: effect COVID on accelerated digitalization in APEC ports, Green port assessment (GPAS), Study 
on port digitalization in APEC ports 

Waterborne Transportation Research Institute: support work and benchmark studies

Netherlands government entities like RVO, Min IenW: China Secretariat, Yangtze Project, LNG applications 
in IWT, Sino-Netherlands Platform



Based on ADB projects:

• Overview of policy directions and initiatives from PRC ports and shipping industry

• Share experiences in port sustainability and new energy applications from PRC Ports

Key lessons:

• Conservation of Energy

• Insight in energy demand and supply

• Productive neighborhood principle → smart port micro-grids

• Electrification in port operations

• Efficiency and greening in port-hinterland connectivity

• Joint-Industry demonstration projects

• Green corridors 

Introduction



Some statistics on ports

• 16 out of 20 largest ports in the world in PRC 

• Ningbo Zhoushan Port the world’s largest port

• Total cargo throughput: 17.6 billion tons

• International trade: 5.4 billion tons 

• Containers: 330 million TEUs

Overview Port Sector PRC

Some views on “greening ports”

• Long-standing reliance on fossil fuel

• World-class ports: “safe and convenient, 
intelligent and green, cost-effective and 
efficient, powerful and cutting edge”

• Renewable energy is gaining momentum; 60% of demand still from thermal power plants

• Latest: year-on-year CO2 emissions decreased



National level laws and regulations on green 
development

Legislative framework
• Four laws on environment protection, energy saving, circular economy and environment 

evaluation
• Five laws on pollution prevention, concerning with air, sea, water, solid waste and noise

Administrative regulations:
• Several Action Plans with respect on GHG emission, energy saving, air, water and soil pollution 

prevention, and 
• A specific vessel pollution prevention regulation
• Guideline on transition from fuel to electricity



MoT level policies on green port development

Action plans
• The 12th Five-Year Plan on energy saving and GHG emission reduction
• The 14th Five-Year Plan on Green Transport
• Action plan on energy saving and GHG emission reduction during 12th Five Year Plan
• Opinion on Promoting Overall Green Transport Development
• Specific Implementation Plan on Vessel and Port Pollution Prevention 2015-2020
• Rail-water high quality development 2023-2025

Guidelines on
• Port Transformation and upgrading
• Yangtze River green shipping development
• Rail-water container transport



Reflection on policies and standards
绿色港口工作推进实施的一般过程
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Decarbonization goal!



• Solar, wind, hydrogen, and tidal energy, bio-energy to 
power port industries and operations

• Multi-energy integration based on utilization of 
electric energy

New Energy in Ports



• Zero-carbon terminals, electrification of (automated) 
port equipment, hydrogen fueled trucks and rail 
gantry crane, OPS

New Energy Technology



New Energy Technology

Solar cells at Taizhou Port of Zhejiang Hydrogen station at 
Jiaxing Port

Hydrogen Powered 
Trucks at Jiaxing Port

Wind turbine at Tianjin 
Port

Hydrogen RTG at Qingdao 
Port



Sustainability in Coastal Ports: Xiamen, Beibu Gulf & Guangzhou



• Port integrated energy systems: optimized energy 
exchange in port domain (heat, natural gas, 
hydrogen)

• PRC sea ports and inland ports have to adapt to 
future energy technology used to power vessels 
(LNG, Battery-Electric, Methanol, Hydrogen)

Green corridor initiatives

Some challenges in ports with 
New Energy Application

• Vessels and engine have a long lifetime; 9% of fleet has alternative energy source; zero emission <1%; 
50% of new order still convention HFO, LFO, gasoil/diesel, almost 90% with LNG

• Onshore Power Supply challenges for further upscaling in PRC exist:

o Safety (circuit breakers, high-voltage)

o Power frequency not standardized for vessels

o Older vessels not able to connect to OPS



Reflection on policies and standards

Guiding, Organizational and Market Stimulation policies to support

• Port grid load layout optimization and new energy power system

• Promotion of green port technology in parallel with intelligent systems

• OPS and clean energy cutting direct emission of vessels

• Integrated port energy systems with hydrogen production and storage

• Microgrids in sea and inland ports

• Central-driven policy approach (long-term planning, unwavering support, public financing, research & development)

• Push for international cooperation (ISO, IMO, IPHA) and bilateral cooperation (digital and green corridors, green port 
certification), market development (green corridors) and standardization to reduce costs
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