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Low-carbon Hydrogen and Derivatives Hub: 
a strategic port masterplanning approach
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O V E R A L L  C O N T E X T  

Addressing climate change and its impacts is a global challenge. Transitioning to a low-
carbon economy, with changes in the energy matrix and the establishment of new 
production chains with a lower carbon footprint, is an urgent need to meet commitments 
under the Paris Agreement and achieve decarbonization goals.

Combined, the emissions from energy used in the industry and transportation sectors 
account for 40% of global emissions (Climate Watch, 2020). Achieving our climate goals 
needs a global and integrated approach. Ports are a natural hotspot for sector coupling 
and energy system integration as they host many industry sectors, including energy-
related, transportation, maritime, and manufacturing industries (DNV, 2023).

Port of Açu is well positioned to become a unique ecosystem for 
low-carbon projects and to contribute to the energy transition of 
the industrial, maritime, port, and logistics sectors. The area 
available for the installation and development of various industries 
and key feedstocks, such as iron ore, minerals, crude oil, and natural 
gas, combined with world-class port infrastructure and intermodal 
connectivity, positions Açu as a reference platform for the 
development of Brazil’s future industries.

To leverage this position, ports require strategic land-use planning tailored to their profiles 
to maximize potential and address challenges. In this scenario, port master planning is 
essential to meet the demands of new developments related to the energy transition. 
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Develop an 
industrial port 
enterprise with 
integrated, 
competitive and 
sustainable 
infrastructure.

O U R  M I S S I O N

To be recognized as 
the 'one & only' port 
for energy transition 
in Brazil.

O U R  V I S I O N O U R  P U R P O U S E

To help the world to 
reduce its carbon 
footprint and 
accelerate the 
development of 
Brazil's best assets.

Responsible for the development of the largest private port-industry complex in Brazil.

W H O  W E  A R E
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PORT PLANNING AS AN ESSENTIAL TOOL TO MEET  THE COMPANY'S NEW MISSION

To boost Açu as Clean Energy Marine Hub and enable low-carbon 
industry development in a safe and sustainable manner, the Port 
Masterplan was reviewed considering various criteria such as 
urban, economic, and environmental factors for the placement of 
different types of industries, aiming to enhance synergies and 
circularity of the future industrial ecosystem and ensuring the 
compatibility of low-carbon industrial typologies in the spatial planning 
of the port complex. 

As a major energy vector for industrial transition, low-carbon hydrogen 
plays central role on this initiative. Following Port’s master plan, the
LOW-CARBON HYDROGEN AND DERIVATIVES HUB was developed 
to ensure environmental and social viability for 1 million square 
kilometers and 3.7GW capacity cluster, integrated to port 
infrastructure and industrial areas.

After evaluation of an Environmental Impact Assessment by Brazilian 
environmental authorities and a public consultation through a public 
hearing an environmental permit was issued allowing the 
development of the HUB.
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Solar Power

National Power Grid

Export

Offshore Wind 

Low-carbon 
logistics

e- Methanol

Low-carbon steel

Green Chems

Fertilizers

Low-carbon Fuels

CO2 capture

Natural Gas

Ammonia

Hydrogen

PORTO DO AÇU MASTERPLAN 
VIEW

✓ Hydrogen as main 
energy vector 

✓ Industrial symbiosis to 
enhance efficiency, 
safety and sustainability  

✓ Industry-port integration 
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Low-carbon Hydrogen 
and Derivatives Hub

                       
                     

Total area

1 km2

Low Carbon Hydrogen (Green + blue) 

605 kton/year

Ammonia

1,900 k ton/year

e-Methanol

315 k ton/year

3.7 GW
electrolyze capacity

NH3

H2

NH3

CH3OH

✓ Final production capacities defined based on 
market studies considering future demand for 
H2

✓ Phased implementation – 20-year time horizon

✓ Industrial Hub concept: promoting industrial 
symbiosis and circular economy

✓ Assessment of environmental impacts 
considering total occupancy and final 
productive capacities of the HUB
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Conceptual configuration of the Low-Carbon 
Hydrogen and Derivatives Hub

AMMONIA

BLUE H2

GREEN H2

SUBSTATION

E-METHANOL

WATER AND 
WASTEWATER 

TRETAMENT 

EXPEDITION 
AND STORAGE

TECHNOLOGICAL 
CENTER
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95% reduction in CO2 emissions per year compared to conventional routes

Direct Greenhouse Gas (GHG) 
Emissions from the HUB:

Greenhouse Gas Emissions (GHG) 
through conventional routes:

 

5.442.500 CO2e tons/year

Selected technologies targeting carbon footprint reduction

258.197 CO2e tons/year

Carbon intensity of the products will meet nationally and internationally applicable certifications

*Numbers are estimated and will be accurately calculated with projects maturity and its operations. 
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Assessments and technical studies were developed to support planning and decision making

Market Study

Evaluation of locational alternatives

Environmental Impact Assessment

Quantitative Risk Assessment

Air Quality Assessment (Air Dispersion Modeling)

Water Quality Assessment (Wastewater Dispersion Simulation)

Traffic Impact Study
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• Utilities: Is there space for infrastructure development to meet the high 
demand for energy? Can we directly connect with renewable energy 
sources, such as offshore wind power and solar power?

• Water sources: Do we have access to sustainable water sources to 
support large-scale production?

• Risks and Accidents: What are the risks to the nearest communities? Do 
the risks exceed tolerability criteria?

• Synergies with Other Operations: Could the proposed operations 
interfere with existing port operations?

• Environmental Quality: How will we ensure that atmospheric emissions, 
noise, and odors do not affect air quality and the well-being of 
surrounding communities?

• Impact on Biodiversity: What assessments have been conducted to 
minimize the impact on local flora and fauna species?

• Social impacts: How can we promote local employment and community 
development in areas affected by the project? 

Factors that influence decision-making when 
allocating an area for industrial development
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Stakeholder engagement as a pivotal 
factor for achieving success

• Following Best Practices of IFC Environmental and Social Standards (ESS) 
on Stakeholder Engagement. 

• Engagement across full project lifecycle: from early stages to its final 
permitting process with participation of more than 1.5k stakeholders  

Meetings and interviews with local authorities' representatives, 
business and community associations and leaders

Survey to general public

Meetings with government institutions, private sector 
associations, education institutional and community associations

Public Hearing on hybrid model (local audience + online 
transmission) 

• Stakeholder feedbacks were incorporated on project design, 
enhancing project acceptance and improving environmental and 
sustainability of the Hub.

• Public validation following all government guidelines and legislation was 
vital for permit issuance
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Safe and secure
operations

Shared-value 
generation for 

local communities

Environmental 
management and 

biodiversity 
conservation

Compliant, ethic 
and integrate

Efficient, circular 
and low carbon

A business differentiator enabling development and facilitating port-industry 
growth and expansion

SAFETY ENVIRONMENT 
AND CLIMATE

PEOPLE GOVERNANCE SUSTAINABLE 
BUSINESS

SUSTAINABILITY
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Innovation mindset 

• Innovative project: First low-carbon industrial cluster 
planning in Brazil

• Leveraging national technology development by R&D 
initiatives and partnerships between the private sector and 
academy, increasing Brazilian competitiveness 

• Porto do Açu Innovation Platform CAIS AçuLab fostering 
development of innovative projects, connecting industrial 
future developments with R&D pilot projects

• An innovative model ready for replication for ports and 
industrial clusters around the world

                    
                           

For more information on our Innovation platform: 
https://esg.portodoacu.com.br/en/innovation/
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We believe in the power of collaboration, actively working across various forums to tackle the challenges of decarbonization.
Collaborative advancement is key to our collective journey towards decarbonization. 

Insights and concepts gained along the way were essential to enhancing the update of our Port Masterplan, ensuring its 
alignment with global efforts for decarbonization and sustainability.

Up to date guidelines were used as premises in the development of the Low Carbon Hydrogen and Derivatives project. 

Port of Açu is deeply committed to energy transition, engaging both nationally and 
internationally to drive impactful change



DOCUMENTO RESTRITO

From Global to local: the project contributes to global, national and local 
energy transition policies and goals

United Nations Framework 
Convention on Climate 

Change (UNFCCC)
 and Paris Agreement

UN Sustainable 
Development Goals 

and 2030 agenda

IMO GHG Strategy National Energy Plan 2050 
(MME, 2021)

National Hydrogen Program 
– PNH2

Rio de Janeiro Energy 
Transition Policy
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$8 billion
estimated to be invested 

over 20 Years

6k direct job 
opportunies

during instalations and operational 

phases

20 Years for full 
implementation

• Based on cutting-edge technologies for energy transition

• Providing circularity, efficiency, and sustainability, focus on optimization of resource utilization 
and environmental protection.

• With environmental and technological controls widely recognized both nationally and 
internationally, compliance with the highest standards.

• Driving the neo-industrialization of Rio de Janeiro, job creation and regional development, 

delivering long-term positive impacts across the entire targeted supply chain.

Strategic Venture
for Brazil

LOW CARBON HYDROGEN AND DERIVATIVES HUB
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This comprehensive planning and permitting process 
empowers Porto do Açu to support safe and 
sustainable development in the future industry, 
laying a solid foundation for future projects over the 
decades to come. 

Through this innovative and sustainable master 
planning and stakeholder engagement, Porto do Açu 
sets a model for future industrial clusters in ports, 
driving regional development, job creation, and 
long-term positive impacts across entire value chain, 
contributing to a more just and inclusive energy 
transition in Latin America. 

Strategic Port Master Planning: 
a key process to support sustainable growth
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