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The Ministry of Climate Policy and Green 
Growth of the Netherlands (“the Client”) 
sought Aurora Energy Research (“Aurora) as 
an experienced market advisor to help outline 
a roadmap for the development of a green 
hydrogen corridor between Northeast Brazil 
and the Netherlands (“the Corridor”).

The study was carried out over the course of 
two months, leveraging primary and 
secondary information obtained from Dutch 
stakeholders, Brazilian government bodies 
and reputable data sources. 

This report provides a summary of the 
current state of the green hydrogen (“GH2”) 
environment in Brazil, an overview of the 
Corridor’s value chain and a high-level 
roadmap for its consolidation.  It also outlines 
key barriers and suggested initiatives to 
support the development of the Corridor.

Source: Aurora Energy Research.

1) For further details on the assumptions and modeling proposed, check pages related to the Corridor’s short/mid-term roadmaps and the assessment methodology of this study. 2) 
Considers green hydrogen production from projects located in Ceará and Piauí, identified as key states for the Corridor’s consolidation. 3) Includes hydrogen volumes to meet Dutch 
internal demand and export targets to its neighbouring countries.

Executive Summary

Our study highlights the potential for establishing a green hydrogen corridor connecting Ceará and Piauí in Northeast 
Brazil to the Netherlands, with the capacity to meet approximately 158% of the corridor’s projected demand by 2030 
and 79% by 2040 – including volumes to supply both the Netherlands' domestic needs and its export targets to 
neighboring countries¹
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Aurora developed a methodology1 to estimate Corridor demand and evaluate local GH₂ projects in Ceará and Piauí, 
leveraging publicly available information and insights from Dutch stakeholders:

▪ Demand Assessment: Based on hydrogen import forecasts for the Netherlands and proportional share of imports 
from neighboring regions.

▪ Supply ‘Feasibility’: Evaluated using public intelligence on GH2 project development stages, applying benchmark rules 
and success probabilities to production output.

We conclude that the Corridor could import GH₂ from Brazil by 2030 to meet its targets. However, by 2040, increased 
local demand in Northeast Brazil and expanded Corridor demand would exceed the production capacity of Ceará and 
Piauí, falling short of the Corridor’s goals.

Green Hydrogen Corridor – Supply and Demand Forecast for 2030 and 2040
Mt/year

Northeast Brazil supply2

Northeast Brazil demand

Corridor demand

Net supply
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The research highlighted key competitive 
advantages for the Corridor but also 
uncovered fundamental challenges that need 
to be addressed. 

The primary barriers and risks stem from 
uncertainties surrounding the development 
of Brazil’s hydrogen sector in the short and 
medium term, as well as the processing 
capabilities in the Netherlands and 
neighboring regions to establish a fully 
integrated value chain serving demand 
centers across Europe.

To address these challenges, the study 
proposed a three-stage approach with clear 
objectives, key results, and targeted 
initiatives. This framework aims to mitigate 
risks and support the Corridor’s stages 
consolidation by 2030 and by 2040.

Source: Aurora Energy Research.

1) For further details, see Key Barriers, Key Risks and Key Actionable Takeaways sections of this study. 

Executive Summary

Our analysis points to key potential barriers and risks for the realization of the Corridor in the shorter (2030) and mid-term 
(2040)1:

▪ Uncertainty over GH2 projects’ materialization in 
Northeast Brazil

▪ Underdeveloped infrastructure and workforce for 
Brazil’s production and export of GH2

▪ Brazilian legislation and rules around the certification 
for low-carbon hydrogen still maturing

▪ Cost uncertainties across the value chain of GH2

Key barriers to overcome by 2030: Key risks to watch out for 2040

▪ Over-reliance on few and large projects to meet target 
imports

▪ Need to further develop export infrastructure in Brazil

▪ Competition with local offtake in Brazil and alternative 
industries, such as biofuels and fertilizers

▪ Investment in distribution infrastructure from the 
Netherlands’ ports to demand clusters in Europe

In order to mitigate risks and enable the development of a robust corridor, a roadmap of suggested initiatives is 
summarized in three stages:

Stage 1: Contract supply Stage 2: Foster infrastructure Stage 3: Consolidate distribution

Objective: Secure Brazilian GH2 
supply to the Corridor

Summary of initiatives:

▪ Define engagement approach 
with developers

▪ Coordinate GH2 developments 
with local governments

Objective: Build required 
infrastructure for imports

Summary of initiatives:

▪ Address infrastructure needs 
and GH₂ incentives

▪ Foster Dutch-Brazil 
collaboration and training

Objective: Establish a European 
GH2 network

Summary of initiatives:

▪ Support the development 
distribution infrastructure

▪ Align import expectations with 
distribution investment
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Demand assumptions for hydrogen and derivatives1 in Europe2

MtH2
3, final energy consumption

Sources: Aurora Energy Research, European Hydrogen Observatory

European hydrogen demand is expected to triple by 2050, with 53% 
projected to be met by imported electrolytic hydrogen

Supply mix of hydrogen and derivatives in Europe 

MtH2, final energy consumption

1) Hydrogen derivatives considered in this analysis cover ammonia, methanol, synthetic diesel, and synthetic kerosene. Demand from power not included in the graph; 2) European countries include 15 countries where demand is estimated: BEL, DNK, DEU, 
ESP, FIN, FRA, GBR, IRL, ITA, NLD, NOR, POL, PRT, ROU, and SWE; 3) Converted from TWhHHV to MtH2 by the ratio: 1kg H2 = 39.4 kWh. 4) Latest available historic data from European Hydrogen Observatory. 5) RePowerEU target is understood as mostly 
aspirational and not legally binding for the purpose of supply dynamics.
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▪ The RePowerEU5 strategy aspires 20Mt (788TWhHHV) of renewable hydrogen 
demand by 2030, less than half of which is considered within reach according to 
Aurora’s Central scenario.

▪ Despite a more conservative view of H2 and its derivatives uptake in Europe 
compared to EU targets, due to limited policy and financial support for potential 
offtakers, demand sees a three-fold increase by 2050 from current levels.

▪ Driven by the decarbonization of the aviation and maritime sectors, transport 
takes up a 45% share of the total hydrogen demand by 2050 in Aurora Central.

▪ Gray H2 still supplies over 50% of total demand by 2030, but is expected to 
nearly phase out by 2040, with just a small share left as by-products of chemical 
processes.

▪ Domestic electrolysis hydrogen production grows to more than 12Mt 
(475TWhHHV) by 2050, satisfying almost 38% of Europe’s demand.

▪ Due to their cost-competitiveness, extra-EU hydrogen imports from North Africa 
(e.g., Algeria), Middle East (e.g., Saudi Arabia), Latin America (e.g., Brazil), and 
Australia are projected to contribute over half of Europe’s total supply by 2050.

Historical Grey and by-product Blue Electrolytic Imports

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Demand overview
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Sources: Aurora Energy Research, European H2 Observatory

In the Netherlands, a sharp increase in hydrogen imports will be required to 
meet the 162% rise in demand between 2030 and 2050

1) Represent the total final energy consumption of hydrogen and its derivatives in each region, including imported fuels. Power sector demand only included for “Central Scenario”. 2) Converted from TWhHHV to MtH2 by the ratio: 1kg H2 = 39.4 kWh. 3) Represents a world where the Net Zero target 
is achieved by 2050 using a mix of renewables and low-carbon baseload technologies. 4) Namely, the budget available in the Dutch Climate fund and under the Important Project of Common European Interest (IPCEI). We assume that only part of the subsidized IPCEIs will be realized. 5) The 
government has set target of 3–4GW for 2030 and 8GW in 2032, but since this is likely related to input (electrical) capacity, this translates to 2.1–2.8GW (H2) and 5.7GW (H2). 

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Demand overview

Forecasted Supply (bars) vs Demand1 (lines) Hydrogen in the Netherlands
MtH2

2, final energy consumption
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▪ Under Aurora Central Scenario, a balanced supply-demand dynamics is 
forecasted until 2050

– Under these assumptions, imports becomes a key source to meet the 
country’s demand, comprising approximately 61% and 67% of total supply 
between 2040 and 2050, respectively.

– A forecasted increase in imports in medium and long term also signals the 
Netherlands’ potential of becoming an ‘H2 entryway’ for Europe.

▪ Under the Net Zero Scenario3, even these import volumes are not sufficient to 
cover Netherlands’ expected demand from 2030 onwards.

Electrolyzer capacity timeline
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▪ The Netherlands’ electrolysis capacity is expected to grow up to 2.2GW by 
2030, ending up at the lower end of the government target for 2030 and well 
below that of 2032

– Drivers for such slow capacity increase might be related to the insufficiency 
of subsidies4 to cover high production cost, as well as uncertainties related 
to short-term offtake demand and availability of transport infrastructure.

▪ After 2030, electrolyzer capacities increase steadily to reach 8.9GW by 2060, 
in line with hydrogen demand growth.

Central Scenario Net Zero Net Import Electrolytic Blue Grey

2.1 - 2.8
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▪ By 2030, demand for hydrogen 
and its derivatives in European3 
countries combined is expected 
to reach ~8.9 MtH2.

▪ Germany and the Netherlands 
will be the largest consumers of 
hydrogen in Europe, followed by 
Poland, the UK and Italy.

▪ Industry will be the largest 
offtake sector, with a share over 
80% in most European 
countries. 

▪ Conventional hydrogen 
offtakers, including chemical 
and refining industries, will 
continue to play a significant 
role in the hydrogen landscape.

▪ Rapid uptakes in the aviation 
sector area also expected, 
thanks to ReFuelEU mandates.

Source: Aurora Energy Research

By 2030, the Netherlands is expected to be the second-largest 
hydrogen consumer, with industry accounting for 91% of the demand

1) Hydrogen demand from the power sector not included. 2) Heating has been excluded from the forecast, as it is assumed that hydrogen will no longer play a role in this sector. 3) According to 
Aurora’s Central Scenario in the European Hydrogen Market Report (HyMar) (Oct 24). 4) Converted from TWhHHV to MtH2 by the ratio: 1kg H2 = 39.4 kWh. 5) Considers 15 European countries 
analyzed by Aurora European Hydrogen Service : BEL, DNK, DEU, ESP, FIN, FRA, GBR, IRL, ITA, NLD, NOR, POL, PRT, ROU, and SWE. 

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Demand overview
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The volumes covered by the Corridor are likely to include the hydrogen 
demand from the Netherlands and its neighboring countries

1) Denmark and Sweden are forecasted by Aurora as ‘net exporters’ in the short (2030) and mid-term (2040), therefore not accounted as potential demand centers for the Corridor’s imported GH2. 2) According to Aurora’s European Hydrogen Market Report 
(HyMar) (Oct 24).

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Demand overview

Countries influencing the Corridor’s demand

Legend:

1st order neighbor, 
covered in analysis

2nd order neighbor, 
covered in analysis

The ‘Demand Assessment’ for the Corridor is based on Aurora’s  forecasted hydrogen imports 
from the Netherlands and  its neighboring countries

Country

‘Net Import’ GH2 demand in year
(Mt)

Corridor supply 
share

(%)2030 2040

Netherlands 100

Germany 50

Belgium 50

France 30

Poland 30

▪ The following table summarizes the assumptions used to build up the Corridor’s hydrogen 
demand used in this analysis:

▪ Countries: 

− Includes first and second-order neighboring countries as primary demand sources for the 
Corridor’s GH₂ supply.

− Denmark and Sweden excluded due to their status as net exporters2.

▪ Net import demand: Figures based on Aurora’s “Net Import” forecasts for 2030–2040.

▪ Corridor supply share: Allocation assumes proportional supply based on geographical proximity.

Covered but not 
accounted (next exporter)1

Not covered / 2nd+ 
neighbor

0.17

0.62

0.06

0.16

0.07

1.28

3.09

0.72

0.04

0.53

Corridor’s estimated 
GH2 demand (year) = ∑

Selected countries

Net import 
(year) *

Corridor supply 
share (%)
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Brazil appears as one of the main markets 
for the future renewable expansion...
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Sources: Aurora Energy Research, ONS

Brazil stands out as a main global market for renewables’ expansion, with its 
Northeast region expected to lead the capacity increase 

1) All forecasts considering  Aurora Central Scenario, October 2024. 2) NO = North; NE = Northeast; SE = Southeast; SU = South. 3) Solar PV buildout in the Northeast is limited due to competition with more attractive wind resources in the region. Targeted 
incentives or co-location settings of wind and solar might increase solar production over time beyond what is presented.

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Key supporting factors

Historical and forecasted renewable generation in 
Northeast Brazil
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▪ Brazil stands out among main global power 
markets in terms of forecasted capacity 
increase and renewables insertion in the mix

▪ Within the next 25 years (from 2025 to 2050), 
total installed capacity is expected to increase 
91% in Brazil, with an ~168GW increase of 
renewables in the system

▪ Hydropower’s share in the mix is expected to 
erode to 25% by 2050 (47% in 2025), while 
wind and solar represent 55% of the capacity 
forecasted by 2050  

▪ Northeast Brazil’s renewable generation is expected to 
increase nine-fold between 2015 to 2060, presenting an 
opportunity for green hydrogen production

▪ At the source level, onshore wind energy is to lead the 
renewable generation increase in the Northeast, 
accounting for ~73%, 81% and 74% of the total 
Generation in years 2030, 2040 and 2060, respectively

− Such increase is fueled by the abundance of natural 
resources in the region, signaling a consistent 
indicative of the renewable potential within the 
subsystem – whether curtailed or not

1
With the Northeast forecasted to be the leading 
region for renewable generation increase...

2
Having wind in the fore front of the renewable 
energy expansion due to abundant resources. 

3

Supply

▪ Among subsystems in Brazil, the Northeast (NE) 
maintains a second position in  renewables 
generation, with an ~90% increase expected 
between 2030 and 2050

− Steeper increase is expected in the mid-term 
between 2030 and 2035

▪ Southeast (SE) keeps leading position due to its 
higher hydro capacity, but presents a slower pace of 
~33% expected increase in renewable generation 
between 2030 and 2050, mainly concentrated in 
the long-term (2040 onwards)
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Security

Amid the unfolding global hydrogen market, Brazil is positioning itself as a 
potential exporter, leveraging both announced and pilot projects underway

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Key supporting factors

1) According to Aurora’s global electrolyzer database. 2) Includes hydrogen produced using renewables (including biomass and biofuels). 3) IPEA: Brazilian Institute for Applied Economic Research.

Although many electrolyzer projects are planned around the world, location 
matters for renewables’ generation and for the potential of H2 exports

In Brazil, the National Hydrogen Plan (PNH2), unveiled in 2023, sparked a 
wave of momentum in the country's pursuit of a hydrogen-based economy 

Global map of electrolyzer projects and their characteristics1 
MW

▪ Europe concentrates H2 projects, mostly intended to be sold to a local offtaker 
or used within the same region

▪ Outside of Europe, there are numerous electrolyzer projects aiming to become 
global

– In most of cases, the target is set for exportation to Europe and Asia.

– In Northern Africa, exports via pipeline to Europe are also considered.

Preliminary overview of Brazilian states with mapped commercial-scale low-
carbon hydrogen2 projects

Early stage

No projects mapped

▪ Ceará, Pernambuco, Bahia and 
Piauí stand out for having 
projects mapped across multiple 
stages, including small-scale, 
non-commercial pilot 
operations.

▪ The IPEA3 anticipates the 
production of 0.2-0.8 Mt/year of 
low-carbon hydrogen by 2030

– Incentive policies, cost 
reduction and infrastructure 
expansion are identified as 
critical factors for the 
sector's growth.

▪ The projects' location, primarily 
along coastal areas and near 
existing ports, signals a 
potential export-oriented 
strategy.

Project status:

Development

Construction

Legend: > 1000MW100 - 1000MW< 100MW
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▪ Brazil’s estimated LCOH for a co-
located island asset is less than 
half as its average European 
counterpart1, even when 
considering ammonia 
conditioning, transport and 
reconditioning costs.

▪ Among potential importers, 
pipeline from Morocco stand out 
as the cheapest option, followed 
by liquid hydrogen.

– However, Morocco pipeline is 
of limited value due to the 
extensive timeline required to 
develop infrastructure, lack of 
clear plans and geopolitical 
uncertainties.

▪ Due to Brazil’s cheapest 
production costs among the 
shipping countries, the country 
presents the lowest LCOH.

– This puts Brazil in an 
advantageous position when 
considering its import potential 
to meet EU target demand.

Source: Aurora Energy Research

With world-leading hydrogen production costs, Brazil is well-
positioned to capitalize on the EU’s ambitious import targets

1) Average of 15 European countries' LCOH for European  values, with country-specific RES capacity and load factors and a 10.5% WACC. For Europe, a 100 MW PEM electrolyzer with 90% load factor was considered. For 
Brazil, a 1GW PEM electrolyzer was considered. 2)The costs in the graph represent the cheapest route for each country, and are calculated by dividing the net present value (NPV) of the total lifetime costs of the asset 
(CAPEX, OPEX and Decommissioning costs) by the NPV of the total hydrogen production over the lifetime (no subsidies accounted). 3) A Public Call to select low-carbon Hydrogen Hubs to decarbonize Brazil’s industry 
presented LCOH estimates for Brazil between USD 2-8, with an average USD 4.72. 

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Key supporting factors
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https://megawhat.energy/economia-e-politica/selecao-para-hubs-de-hidrogenio-recebe-70-propostas/
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▪ Among subsystems, the 
Northeast (NE) leads in  
renewables’ share of generation, 
above the RED II 90% threshold 
for the entire forecast. Carbon 
intensity is also expected to 
reduce over the horizon.

▪ In the long term, the Southeast 
(SE) is expected to have more 
total CO2 emissions than all the 
other subsystems combined, 
caused by the increasing 
reliability in thermal generation 
to ensure security of supply

▪ In Northeast Brazil, generation-
related direct carbon emissions 
for a grid-connected electrolyzer, 
operating at baseload, would 
range between 1.3-3.0 
kgCO2/kgH2 and 23.1-51.5 
gCO2/kWh, which remains below 
Europe’s RED II thresholds3 until 
2060 (3.4 kgCO2eq/kgH2 and 
64.8 gCO2/kWh).

Sources: Aurora Energy Research

Brazil’s grid-connected power from Northeast would already satisfy 
the RED II threshold1 for carbon intensity and renewable share

1) The EU RED II Threshold includes all emissions, from production to end use. 2) Only direct carbon emissions (not equivalent) at the generation stage are considered. 3) electrolyzer with a 66% - 
77% efficiency range across the timeline.

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor – Key supporting factors
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Two main – and recent – laws compose Brazil’s regulatory backbone for hydrogen at a national level, taking charge of the sector’s legislation, creating supporting 
instruments and delegating responsibilities for market policies. Supporting interventions are also being set to consolidate the regulation. 

Sources: ANEEL, Brazilian Government Portal, Aurora Energy Research

Brazil’s national regulation for Hydrogen was developed recently 
and is still being unfolded into specialized instruments

1) To obtain the tax credit, buyers should acquire low-carbon hydrogen produced by companies which already benefit and are registered for Rehidro program. Although not restricting to internal consumption, the buyer of the low-carbon hydrogen must 
present a guarantee related to the hydrogen-consuming project, and the competitive procedure does favor applicants with the most value added to Brazil’s internal hydrogen and industrial sectors (as to foster the internal development of Brazil’s economies)

II. Enabling environment for the Corridor in Brazil – Hydrogen policy landscape

Legal framework for low-carbon hydrogen
(Law No. 14.948, 2nd August 2024)H2

Low-carbon hydrogen development program (PHBC)1

(Law No. 14.990, 27th September 2024)

▪ Defines the legislation for the National Policy for Low-Carbon Hydrogen, targeting:

− Incentivize low-carbon H2 production chains, also targeting exports and Brazil’s 
competitiveness in the global market

− Attract foreign and national investments for infrastructure, production and transport of 
low-carbon H2 and its derivatives

− Promote national and international cooperation to reach sustainability goals

▪ Sets key definitions for the national hydrogen market:

− Low-carbon hydrogen: less than 7kgCO2/kgH2 emissions during lifecycle

− Renewable/‘green’ hydrogen: Obtained from renewable sources such as solar, wind, 
biomass/biofuels, hydro and others

▪ Creates the PHBC to promote and support the energy transition 
through low-carbon, renewable hydrogen

− Provides incentives such as tax credit for low-carbon hydrogen 
commercialization, which may reach up to 100% of the price difference 
between low-carbon hydrogen and its substitute products

− Targets producers and buyers from projects that foster regional 
development, green transition and technology advancements

− Promotes a competitive procedure to define yearly budget from 2028 to 
2032

Latest regulatory actions at national level

▪ (18/03 - 01/07) Low-carbon hydrogen added as priority investment for 
emission of incentivized debentures (tax benefit for financing)

▪ (12/03 - 01/07) Public call to select projects to develop and integrate 
Hydrogen into the national power sector (Financing opportunity)

▪ (04/10 - 09/11) Public call to select low-carbon Hydrogen Hubs to 
decarbonize Brazil’s industry (Financing in partnership with UK)

▪ (21/10 - 22/11) Public consultation to establish ‘Rehidro’ and ‘PHBC’ 
(suggestions on how to regulate incentives for low-carbon H2)

▪ Creates instruments to support the National Policy:

− National Hydrogen Program (PNH2) to execute the National Policy, provide guidelines 
and coordinate actions towards low-carbon H2

− Brazilian System for Hydrogen Certification (SBCH2) to promote recognition for 
national low-carbon hydrogen according to standards

− Special Incentives Regime for Low-Carbon Hydrogen Production (Rehidro) to promote 
competitiveness by fostering technological and industrial development

▪ Delegated to the National Agency for Oil, Gas and Biofuels (ANP) the main 
responsibility to regulate the Hydrogen production in the country
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Criteria-exemption scenarios 

Sources: Aurora Energy Research, MME

Brazil’s renewable matrix enables synergies for renewable hydrogen 
production under EU’s policy frameworks, positioning it as a key exporter

II. Enabling environment for the Corridor in Brazil – Hydrogen policy landscape

Requires a 70% GHG reduction 
compared to gray hydrogen 

(3.4 kgCO2eq/kgH2)

CO2 Emissions are required to be less or 
equal to 7 kgCO2eq/kgH2 

Off-grid electrolyzer, connected directly to a RES asset.

Electrolyzer located in a bidding zone where average 
RES share in electricity mix >90%

Electrolyzer using power that would have been 
curtailed otherwise

Electrolyzer located in bidding zone with average grid 
carbon intensity < 64.8 gCO2/kWh

Brazil’s low-carbon hydrogen policy framework diverges from the EU’s RED III Act, 
notably in emissions thresholds and life cycle assessments, challenging its eligibility 
for EU certification…

1

...However, Brazil's high share of renewables in its electrical matrix 
qualifies the country for certain criteria-exemption scenarios, 
facilitating certification and exportation to European markets

2

Brazil’s Law 14 948/2024EU’s RED III ActCriteria

Emissions 
Threshold

Emissions from inputs, electricity, 
processing, transport and 

distribution and combusting, minus 
any emissions savings from CCS

Production must meet additionality, 
geographical and temporal 

correlation criteria

Geographical and temporal criteria 
were not covered. Additionality was 

not accepted

The specific stages of the lifecycle to 
be considered weren’t yet set by 

SBCH2

Wind, hydro and solar power 
technologies

Wind, hydro, solar, but also biomass, 
biogas, biomethane, geothermal, 

ethanol and tidal-based

Life Cycle  
emissions

Renewable 
Sources

Required 
Criteria

Criteria

Newly-built renewable asset must come into 
operation at max. 36 months before electrolyzer

Additionality

Description

Geographical 
Correlation

The RES asset and electrolyzer should be within 
the same bidding zone or neighboring ones

Exemption

The power generation and hydrogen production 
must match in a certain timeframe

Temporal 
Correlation
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2Ceará:

Sources: State government of Piauí, State Government of Ceará, ZPE Ceará, Investe Piauí, Aurora Energy Research.

State governments in Brazil are keen to attract local hydrogen 
developments by setting a regional hubs (1/2)

1) Resources from Rehidro are also considered to complement the incentives for local GH2 production. 2) Document containing summary of Piauí’s ZPE state-level incentives. 3) Portal for summary of Ceará’s ZPE state-level incentives. 4) ADECE: Ceará’s State 
Development Agency; FIEC: Ceará’s State Industry Association.

II. Enabling environment for the Corridor in Brazil – Hydrogen policy landscape

1 Piauí:

▪ State Policy for GH2 (Law No. 18 459, 7th Sept 2023) : 

− Aims to foster the chain of GH2 in Ceará, establish state-level regulation for 
its economy and promote local decarbonization

− Proposes to carry out strategic studies, fund projects in GH2 chain, concede  
incentives1, promote partnerships and local use of hydrogen, attract 
investments and develop the required infrastructure.

− Creates the State Council for GH2 and regulates the security and 
environmental licensing for projects. 

▪ Hydrogen Hub: Partnership between government, port, academia and industry 
to strengthen the GH2 chain at Pecém area by fostering incentives3, developing 
infrastructure, exchanging know-how and setting commercial agreements

▪ ‘Adece’ and FIEC4 ‘Masterplan’: Cooperation plan with BRL ~6M investments 
for strategic differentiation actions to foster the GH2 chain in Ceará 

▪ ‘Pecém’ Processing and Exportation Zone (ZPE): 

− Hosts GH2 and export projects, assuring benefits for 20+ years and providing 
special tax exemptions3, exchange and administrative treatment

− Possibility of keeping 100% revenues overseas

− Dismiss federal licensing and authorizations for international commerce

▪ State Public Policy for GH2 (Law No. 8 459, 25th Jul 2024) : 

− Aims to support the Green Hydrogen (GH2) production chain, establish rules 
for its economy, promote incentives1, stimulate technological advancements 
and attract infrastructure investments

− Proposes to carry out studies and define targets, set tax/credit instruments 
for financing activities, consolidate public-private partnerships and dedicate 
public resources to fund programs.

− Defines the licensing procedure and responsibilities related to security        
and environmental aspects of projects. 

▪ ‘Invest Piaui’ (Law No. 7 495, 2021) : 

− State-owned agency which aims to foster public policies for regional 
development and attract strategic investments

− Develops 3 GH2 hubs within the state, besides the Piaui Port (‘Luís Correia’) 
and the state’s ZPE ‘Parnaíba’

▪ ‘Parnaíba’ Processing and Exportation Zone (ZPE): 

− Hosts export projects and settles commercial agreements

− Hosts a ‘Tech Export Hub’ to promote local innovation and entrepreneurship

− Promotes incentives2 that cover tax exemptions, dismiss some federal 
licensing and facilitates commerce rules

On a regional level, these key states are keen to set their own dedicated regulatory mechanisms to attract investments and projects in low-carbon 
hydrogen energy, with similarities arising among policies proposed
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https://investepiaui.com/wp-content/uploads/2022/11/Folder_ZPE.pdf
https://zpeceara.com.br/beneficios/#:~:text=As%20empresas%20que%20se%20instalam%20em%20uma%20ZPE,contam%20com%20seguran%C3%A7a%20jur%C3%ADdica%20e%20procedimentos%20burocr%C3%A1ticos%20simplificados.
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Sources: State Government of Bahia, State Government of Pernambuco, Aurora Energy Research.

State governments in Brazil are keen to attract local hydrogen 
developments by setting a regional hubs (2/2)

II. Enabling environment for the Corridor in Brazil – Hydrogen policy landscape

▪ State Plan for the GH2 Economy (Decree No. 21 200, 02nd Mar 2022) : 

− Aims to support the technical development related to GH2, stimulate its 
production and adoption, attract new ventures and establish a safe and agile 
business environment for this market in Bahia

− Proposes to establish a structure for granting of incentives, consolidate 
strategic partnerships and set public policies aligned with existing 
requirements      abroad and nationally, also defining licensing procedures for 
projects.

− Creates subprograms of RD&I (develop research on GH2) and Promotion             
of the GH2 Market (incentivize ventures through public policy), also              
raising a Special Committee for the implementation of the Program                     
and a state-level Forum for monitoring GH2 initiatives

▪ Draft law for Bahia state Policy for Energy Transition (No. 25 437, 
2024): Promotes public-private partnerships to develop and insert the local 
GH2 into global chains and prioritize investments for this source

▪ Tax benefit for GH2 and GNH3
1 production (Decree No. 20 970, 09th Dez 

2021) : ICMS incentive over energy dedicated to green hydrogen and ammonia 
production 

▪ Port Infrastructure: State-level programs to expand and modernize Port 
of ‘Aratu-Candeias’, also developing ‘Porto Sul’

1) GNH3: Green Ammonia

▪ State Public Policy for GH2 (Law No. 17 976, 12nd Dez 2022) : 

− Aims to stimulate the local GH2 chain and its technological development, 
besides increasing its use within the state’s energy mix and attract 
infrastructure investments  

− Regulates the licensing procedure and responsibilities related to security and 
environmental aspects of projects. 

▪ Amendment of State Public Policy for GH2 (Law No. 18 429, 22nd Dez 
2023):

− Includes the objectives of establishing rules and incentives for the GH2 
productive chain, also fostering local scientific research on the subject

− Announces the upcoming development of a State Plan for the GH2 Economy, as 
well as a Special Committee to develop such Plan

▪ State Strategy for GH2 (Dez 2023):

− Released during COP 28, comprehends a pack of actions to further develop the 
GH2 economy and production in Pernambuco, including investments for an 
experimental plant in Suape (Pernambuco’s main port, also for developing the 
GH2 chain)

− Presents a roadmap with short/medium/long term actions to foster 
technological development, infrastructure consolidation in Port of Suape and 
diversification of the state’s industry profile.

On a regional level, these key states are keen to set their own dedicated regulatory mechanisms to attract investments and projects in low-carbon 
hydrogen energy, with similarities arising among policies proposed

4 Pernambuco:3 Bahia:
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The regulatory environment for Hydrogen in Brazil points to 
strategic opportunities, but also concerning threats

II. Enabling environment for the Corridor in Brazil – Hydrogen policy landscape

1) PROINFA: Incentive Program for Alternative Sources of Energy. 2) Rehidro: Special Incentives Regime for Low-Carbon Hydrogen Production. 3) ZPE: Processing and Exportation Zone.

SWOT overview of regarding the current regulatory environment for Green Hydrogen in Brazil:

Strengths (S) Weaknesses (W)

Opportunities (O) Threats (T)

▪ Federal commitment to foster GH2-enabling  regulations: National “Hydrogen 
Laws” provides legal support to state-level policies and levelized opportunities 
for major incentive programs within the entire country

▪ State-level ownership for realizing projects and spearheading efforts: State 
governments are keen to develop their own strategies and public-private 
partnerships to “land” GH2 projects and export opportunities to global markets

▪ Supporting mechanisms for renewables: Brazil’s government already has 
incentive programs in place to foster renewable  energy generation,                    
such as PROINFA1

▪ Regulatory fragmentation for GH2: The existence of national and state-level 
regulations for Hydrogen, along their interactions, can increase the level of 
complexity for navigating Brazil’s regulatory framework for GH2 production

▪ Underdeveloped infrastructure programs:  Although broadly laid out, Brazil still 
lacks effective infrastructure programs at national level to improve its 
infrastructure capabilities, as railways and ports

▪ Limited implementation capacity of GH2 regulations: Although created, multiple 
initiatives proposed by “Hydrogen Laws” are still poorly defined and yet to  
become effective, such as the Rehidro2 

▪ International partnerships through investment-attraction mechanisms: 
Initiatives such as ZPEs3 can be a good strategy to attract international 
partnerships and accelerate the development of the local GH2 economy

▪ Accelerate synergetic legislations: Consolidating regulations to promote GH2 
export and adoption in local industries can foster hydrogen initiatives across the 
country and scale production

▪  Align with energy transition incentives: Link current renewable incentives         
to the GH2 chain can make investments in this industry more attractive

▪ Global competition from emerging H2 markets: The acceleration of GH2 
regulations in other countries can hinder Brazil’s momentum to become a key 
player in this global economy, diverting investments to other geographies

▪ Political uncertainty: Although a common goal between parties, GH2 regulation 
and the certification standards may suffer delays in development and adoption 
depending on Brazil’s chain of government command, at national and state levels

▪ Environmental and social risks: Given its impact potential over natural 
resources, GH2 may face social pressure for stricter environmental      
regulations, slowing down the evolution of its economy in the country

Sources: Aurora Energy Research.



20CONFIDENTIAL

Agenda

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor

II. Enabling environment for the Corridor in Brazil

1. Hydrogen policy landscape

2. Assessment of key hydrogen projects in Northeast Brazil

3. Infrastructure overview

III. Value chain for the Corridor

IV. Roadmap for the realization of the Corridor

V. Key actionable takeaways



21CONFIDENTIAL

▪ Early studies: Define projects’ directives, evaluating market 
conditions and locations’ potential for energy supply/infrastructure 

▪ Preliminary licensing3 (LP): Start of assessment/application for 
authorizing projects’ environmental viability and location

▪ Memo of Understanding (MoU): Engage local entities/partners and 
settle initial interest agreement

Feasibility 

▪ Procurement: Procurement of inputs to execute the project

▪ Construction: Building of plant facilities and auxiliary infrastructure 
as specified and authorized

▪ Operating License (LO): Application for project’s operation 
authorization, after confirming previously licensed specificationsEPC5

▪ Designs: Development of preliminary/concept designs, assessment 
of risks and initial estimate of projects’ costs

▪ Preliminary and Installation License3 (LP, LI): Continuation of LP 
approval and start of LI to authorize project’s implementation

▪ Pre-contract: Further elaboration over MoU, defining locational and 
financial obligations for the project

Pre-FEED4

▪ Effective planning: Refinement of concept and scope, conclusion of 
basic design and development of specifications

▪ Financial and risk analysis: Robust cost estimates/financial modeling 
to secure investments, along thorough risk/feasibility assessments

▪ LP and LI approvals3: Gathering of authorizations to launch projectFEED

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

Sources: Brazilian Association for Green Hydrogen (ABIHV), National Confederation of Industry (CNI), Brazil National Government, Green Corridor NLD-BRA stakeholders, GIZ, H2Brasil, Aurora Energy Research.

Brazil currently hosts 66 hydrogen initiatives at varying stages of development and 
across multiple regions, with Ceará and Piauí hubs standing out

1) Accounts for Green Hydrogen commercial projects, pilot plants and demonstration operations (R&D). 2) Data from ‘H2Brasil’ report on  Green Hydrogen and impacts over Investments in  infrastructure. 3) The exact beginning/conclusion of licensing 
requests/approvals may vary between state’s legislation and each project’s specifications. We present a generalized estimate of when/how these authorizations might take place. 4) FEED: Front-end engineering design. 5) EPC: Engineering, procurement and 
construction projects.

Overview of Green Hydrogen (GH2) 
initiatives1 in Brazil
%

26%41%
8%

8%

8%

11%

Others

BA

SP

RN

RJ

Ceará

Share of GH2 initiatives1 among 
top 5 states 
%

North (NO)

Northeast (NE)

Midwest (CE)

Project status:

South (SU)

Southeast (SE)

66.7%

24%

1.5%

7.6%

▪ From the 66 GH2 initiatives mapped

− Northeast (NE) has a higher concentration of initiatives (~67%), mostly as 
commercial and pilot projects 

− Southeast (SE) has the second largest share, mostly pilot and demo projects

− Ceará (NE) holds the greatest number of GH2 initiatives in Brazil, 4 times as 
much as the second-placed state (Rio de Janeiro, SE)

▪ Brazilian offtake potential is estimated to reach around 1.5 Mt/year in 2030, 
mostly in the Southeast and Northeast regions

Final Investment Decision (FID)

0,110,280,120,660,31

CENOSUSENE

Hydrogen offtake potential for 
Brazil’s regions in 20302

MtH2/year

GH2 projects in Brazil can be divided into four development stages
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1) Includes projects for the broader value chain of the Green Hydrogen economy. 2) COD: Commercial Operation Date. 3) GH2: Green Hydrogen, GNH3: Green Ammonia. 4) When data is not available, an average COD of ~2030 is considered.

Sources: State Government of Ceará, O Povo, Eixos, Aurora Energy Research.

Ceará stands out as a key hub for green hydrogen in Brazil, concentrating a 
significant share of projects currently in the detailing phase (1/2)

Mapping of main GH2 projects across selected Brazilian states (1/5)

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

Ceará (CE)
▪ 37 Memoranda of Understanding (MoU) agreed1

▪ 7 Pre-contracts signed
Latest publicly released data

Companies
or Project

Stage City/Region 
Published 

COD2

End 
product3

Capacity in
GW and Mt/year 

(Product)
Comments

Voltalia
FEED

(23/10/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 
2030

GH2 
GNH3

2 GW

▪ Investment: USD ~3b

▪ Pre-Contract signed in Apr/24

▪ Investment decision agreed in 
Oct/24, pending board approval

▪ COD by 2030 to accommodate 
FEED + EPC phase

Casa dos 
Ventos

(Iracema)

FEED

(25/09/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 
2029

GH2 
GNH3

2.4 GW

0.37 Mt/y (GH2) 
2.2 Mt/y (GNH3)

▪ Investment: USD ~4b (total)

▪ Pre-Contract signed in Dez/23

▪ FID announced for 2025/26

▪ Construction to start by ~2027

Fortescue
FEED

(10/10/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 
2025 GH2

1.2 GW

0.18 Mt/y

▪ Investment: USD ~3.5b

▪ EID4 reached in 2024

▪ FID expected for 2025

▪ First phase of construction 
approved by government

AES 
Pre-FEED 

(06/06/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 
N/A4 GNH3

2.5 GW

0.8 Mt/y

▪ Pre-contract signed in 2022

▪ Env. Studies presented in 2024

▪ Environmental studies presented

▪ No definition over COD

https://www.opovo.com.br/noticias/economia/2024/10/23/voltalia-toma-decisao-de-investimento-em-hidrogenio-verde-no-ceara-diz-elmano.html
https://megawhat.energy/hidrogenio/fortescue-recebe-aprovacao-para-planta-de-hidrogenio-verde-no-porto-do-pecem/
https://www.ceara.gov.br/2024/06/06/aes-brasil-apresenta-estudo-de-impacto-ambiental-de-projeto-de-hidrogenio-verde-no-pecem/
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Latest publicly released data

Companies
or Project

Stage City/Region 
Published 

COD2

End 
product3

Capacity in
GW and Mt/year 
(Product, Stage)

Comments

FRV

(H2 Cumbuco)

Pre-FEED 
(12/06/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 

2030/32

(1st/2nd 
Phase)

GNH3

2 GW

0.4 Mt/y (1st stg.)

1.2 Mt/y (2nd stg.)

▪ Investment: R$ ~27b

▪ Export for Europe/Asia

▪ Project presented in 2024

▪ First phase construction to start in 
~2027

Fuella
Feasibility

(25/10/24)

Industrial and 
Port Complex 

of Pecém (CIPP) 
2030 GNH3 0.4 Mt/y

▪ Investment: R$ ~9b

▪ Focus on exports

▪ EUR 720m support from Europe

▪ Expectation to develop projects in 
~2 years

▪ Project signed in Rio de Janeiro

Cactus Green 
Energy

Feasibility

(25/10/2023)

Industrial and 
Port Complex 

of Pecém (CIPP) 
2027

GH2 
GNH3

1.12 GW

0.19 Mt/y (GH2)

1.0 Mt/y (GNH3)

▪ Investment: USD ~2b

▪ Pre-contract signed in 2023

▪ COD expected for 2027

▪ No updates since pre-contract 
signed in 2023

1) Includes projects for the broader value chain of the Green Hydrogen economy. 2) COD: Commercial Operation Date. 3) GH2: Green Hydrogen, GNH3: Green Ammonia. 4) EID: Early Investment Decision.

Sources: State Government of Ceará, O Povo, Eixos, Aurora Energy Research.

Mapping of main GH2 projects across selected Brazilian states (2/5)

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

Ceará (CE)
▪ 37 Memoranda of Understanding (MoU) agreed1

▪ 7 Pre-contracts signed

Ceará stands out as a key hub for green hydrogen in Brazil, concentrating a 
significant share of projects currently in the detailing phase (1/2)

https://www.ceara.gov.br/2024/06/12/com-pre-contrato-assinado-frv-projeta-cerca-de-r-27-bilhoes-em-investimento-para-producao-de-hidrogenio-verde-no-ceara/
https://www.ceara.gov.br/2024/10/28/governo-do-ceara-assina-pre-contrato-de-r-9-bilhoes-com-a-empresa-norueguesa-para-instalacao-de-planta-de-hidrogenio-verde-no-pecem/
https://cactusgreenenergy.com.br/2023/10/27/complexo-do-pecem-e-cactus-assinam-pre-contrato-para-producao-de-hidrogenio-verde/
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Latest publicly released data

Companies
or Project

Stage City/Region 
Published 

COD2

End 
product3

Capacity in
GW and Mt/year 

(Product)
Comments

Solatio
FEED 

(23/10/24)

Luís Correia 
Port 

(Parnaíba ZPE4)

2028-38

(1-6th 
Phases)

GH2

GNH3

11.4 GW

1.7 Mt/y (GH2)

9.6 Mt/y (GNH3)

▪ Investment: EUR ~42b (total)

▪ Focus on exports to Europe

▪ Settled MoU to develop 4 GW 
solar energy supply

▪ Basic Design expected to be 
concluded in 2024

▪ Environmental licensing and 
connection to grid already granted

Green Energy 
Park

Pre-FEED

(23/10/24)

Luís Correia 
Port 

(Parnaíba ZPE4)

2028-35

(1-4th 
Phases)

GH2 
GNH3

10.8 GW

2.4 Mt/y (GH2)

15 Mt/y (GNH3)

▪ Investment: BRL ~200b (total)

▪ Exports to Croatia and Europe

▪ Financed by EU GH2 program

▪ Intention letter signed in Oct/23

▪ Milestone report presented to 
Brazil government in Jul/24

▪ Construction start was expected 
for end of 2024

1) Includes projects for the broader value chain of the Green Hydrogen economy. 2) COD: Commercial Operation Date. 3) GH2: Green Hydrogen, GNH3: Green Ammonia. 4) ZPE: Processing and Exportation Zone.

Sources: State Government of Piauí, Brazilian Government Portal, Investe Piauí, Aurora Energy Research

Few projects are mapped for Piauí, but two are recognized as major 
hydrogen initiatives for Brazil

Mapping of main GH2 projects across selected Brazilian states (3/5)

Piauí (PI):
▪ 2 Memoranda of Understanding (MoU) agreed1

▪ 2 Advanced projects

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

https://investepiaui.com/hub-hidrogenio-verde/
https://canalsolar.com.br/green-energy-park-e-solatio-vao-investir-r-200-bi-em-hidrogenio-verde-no-pi/
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Latest publicly released data

Companies
or Project

Stage City/Region 
Published 

COD3

End 
product4

Capacity in
GW and Mt/year 

(Product)
Comments

White 

Martins

Operational

(08/12/22)

SUAPE Port 
Industrial 
Complex

2022 GH2 156 t/y

▪ Pilot project targeting local 
market

▪ Green certification in Dec/22

▪ Other MoU signed in different 
states for additional GH2 
production

European 
Energy

Pre-FEED

(24/09/24)

SUAPE Port 
Industrial 
Complex

2028 eMethanol 0.1 Mt

▪ Investments: BRL ~2b

▪ Basic Design to be presented 
until Apr/25

▪ Basic design to be presented in 
Apr/25

▪ Construction expected in Oct/25, 
while granting licenses

Qair
Feasibility 
(05/12/24)

SUAPE Port 
Industrial 
Complex

2025
BH2

GH2

2.2 GW

0.2 Mt/y (BH2)

0.5 Mt/y (GH2)

▪ Investment: USD ~3.9b

▪ Approved interest in 2022

▪ Halted due to land disputes in the 
SUAPE port area. No updates 
since then.

Pernambuco (PE):
▪ 3 Memoranda of Understanding (MoU) agreed1

▪ 4 Operating/advancing projects2

1) Related to the broader value chain for the Green Hydrogen economy. 2) Includes demonstrative and pilot  projects. 3) COD: Commercial Operation Date. 4) BH2: Blue Hydrogen,  GH2: Green Hydrogen, GNH3: Green Ammonia.

Sources: Eixos, Movimento Econômico, Aurora Energy Research.

Commercially-scaled projects in Pernambuco are in early stages and 
facing uncertainties about its implantation

Mapping of main GH2 projects across selected Brazilian states (4/5)

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

https://www.canalenergia.com.br/noticias/53232008/white-martins-produz-h2-verde-certificado-no-brasil
https://eixos.com.br/hidrogenio/pernambuco-firma-acordo-com-european-energy-para-instalacao-de-industria-de-e-metanol-em-suape/
https://eixos.com.br/hidrogenio/primeiro-projeto-de-hidrogenio-no-suape-trava-em-disputa-por-area/
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Latest publicly released data

Companies
or Project

Stage City/Region 
Published 

COD3

End 
product4

Capacity in
GW and Mt/year 

(Product)
Comments

Unigel
EPC

(23/10/24)

Camaçari 
Industrial Hub

2023
GH2

GNH3

0.1 Mt/y (GH2)

0.6 Mt/y

(GNH3)

▪ Investments: USD ~1.5b (total)

▪ Construction started in 2022, 
but halted in 2023 due to 
Unigel’s financial crisis

▪ Expectation of COD in 2023 not 
materialized

Bahia (BA):
▪ 3 Memoranda of Understanding (MoU) agreed1

▪ 1 Projects under construction2

1) Related to the broader value chain for the Green Hydrogen economy. 2)Includes projects that passed the FID decision and launched construction efforts, even if halted afterwards. 3) COD: Commercial Operation Date. 4) GH2: Green Hydrogen, GNH3: Green 
Ammonia. 

Sources: Eixos, State Government of Bahia, Aurora Energy Research.

Bahia’s main hydrogen project is currently on halt, with other 
agreements still in early stages and without recent updates

Mapping of main GH2 projects across selected Brazilian states (5/5)

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

https://eixos.com.br/hidrogenio/hidrogenio-verde-conheca-16-projetos-promissores-em-desenvolvimento-no-brasil/
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Based on the data collected, key GH2 projects within Brazil's pipeline were 
selected and evaluated through a three-phase 'supply feasibility' assessment

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

Sources of information
Publicly-available portals 
and databases used to 
capture key projects’ 
information

Commercial 
Operation Date 
(COD):
Estimate date to 
start GH2 production

Capacity:
Planned 
electrolysis  
capacity to 
produce GH2

Development stage:
Determined by tracking 
key project’s milestones 
achieved and publicized 
by developers

*Illustrative sample

1

2

Benchmark rules
Standard parameters for GH2 projects based on Aurora 
Advisory expertise and stakeholders’ conventions. 
Probability of realization is used to reduce the project’s 
predicted capacity1.
Minimum lead time is used to delay the project’s COD.
Maximum capacity per phase is used to divide the stages 
at which the predicted capacity is deployed, except when 
detailed information about construction phases was found.

Development 
stage

Realization 
probability1

Minimum lead 
time2

(months)

Maximum capacity 
per phase

(MW)

Feasibility 30% 60

1000 MW per phase, 
with a minimum 

24-month interval 
between phases

Pre-FEED 50% 48

FEED 70% 36

EPC 90% 24

Operating 99% 0

3
Realization Assessment
Each project’s realization is assessed based on their deviation from the ‘Benchmark rules’ 
(Step 2). The higher deviation criteria defines the assessment overall rating.

Realization 
scale

Deviation from conditions in ‘Benchmark Rules’ (and/or)

COD (months) Capacity (MW) Current status

3 0 0 On track

2 0-12 0-1000 --

1 13-24 1001-2000 --

0 24+ 2000+ Delayed

Illustrative example

Released project info

FEED

1400 MW

2026

1

1400 MW

Adjusted estimates

FEED

980 MW

2028

2

490 / 490 MW

Development stage: 
Used to penalize each project’s score to 
account for uncertainty of realization 
when the project is still in early stages

▪ ‘Feasibility’: -2 grading

▪ ‘pre-FEED: -1 grading

Not altered

Realization 
Assessment3

Minimum 36 months required for 
FEED stage

Impose <1000 MW phases

Equally split capacity into 
adjusted phases

1) The ‘probability of realization’ metric is not an actual proportion of the final capacity of the project, but is rather considered a proxy to the probabilistic capacity operating at any given year. 2) To be accounted from the date of the latest publicly-available 
information release that translates the project’s development stage. 3) The most severe deviation criteria dictates the overall assessment.

1

Stage

Total Capacity

COD

Phases

Capacity Phasing

Reduced as per prob. of
success (70% for FEED stage)
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Our feasibility assessment focused on the key projects being developed in 
Ceará and Piauí (1/2)

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

Released project information Adjusted estimates

Realization 
AssessmentProject (State) Stage

COD for each 
phase

Capacity per phase
MW (MtH2/year)

COD for each 
phase

Capacity per phase
MW (MtH2/year)

Realizatio
n prob.

Capacity reduced per 
probability

MW (MtH2/year)

Voltalia (CE) FEED 2030 / 2032 2000 (0.3) 2030 / 2032 1000 (0.15) / 1000 (0.15) 70% 700 (0.105) / 700 (0.105) 3

Fuella (CE) Feasibility 2030 540 (0.04) 2030 540 (0.04) 30% 162 (0.012) 3

Solatio (PI) FEED
2028 / 2030 / 
2032 / 2034 / 
2036 / 2038

1900 (0.3) / 1900 (0.3) / 
1900 (0.3) / 1900 (0.3) / 
1900 (0.3) / 1900 (0.2)

2028 / 2030 / 2032 
/ 2034 / 2036 / 

2038

1900 (0.3) / 1900 (0.3) / 
1900 (0.3) / 1900 (0.3) / 
1900 (0.3) / 1900 (0.2)

70%
1330 (0.21) / 1330 (0.21) / 
1330 (0.21) / 1330 (0.21) / 
1330 (0.21) / 1330 (0.14)

2

Casa dos Ventos (CE) FEED 2029 / 2030 2400 (0.37) 2029 / 2031 / 2033
800 (0.12) / 800 (0.12) / 

800 (0.13)
70%

560 (0.084) / 560 (0.084) / 
560 (0.091)

2

FRV Cumbuco (CE) Pre-FEED 2029 2000 (0.21) 2029 / 2031 500 (0.06) / 1500 (0.15) 50% 250 (0.03) / 750 (0.075) 2

AES (CE) Pre-FEED NA 2500 (0.11) 2028 / 2030 / 2032
800 (0.03) / 800 (0.03) / 

900 (0.05)
50%

400 (0.015) / 400 (0.015) / 
450 (0.025)

2

Fortescue (CE) FEED 2025 / 2027 1200 (0.18) 2027 / 2029 600 (0.09) / 600 (0.09) 70% 420 (0.063) / 420 (0.063) 1

Green Energy Park (PI) Pre-FEED
2028 / 2030 / 
2032 / 2035

1800 (0.4) / 1800 (0.4) / 
1800 (0.4) / 5400 (1.2)

2028 / 2030 / 2032 
/ 2035

1800 (0.4) / 1800 (0.4) / 
1800 (0.4) / 5400 (1.2)

50%
900 (0.2) / 900 (0.2) / 
900 (0.2) / 2700 (0.6)

1

Cactus Green Energy (CE) Feasibility 2027 1120 (0.19) 2029 / 2031 560 (0.08) / 560 (0.08) 30% 168 (0.024) / 168 (0.024) 0

Applying the methodology in the ‘supply feasibility’ assessment, each showcased project in the selected states of Ceará and Piauí were critically assessed and had their 
information adjusted to meet projects’ benchmark parameters, as presented in the table below

Realization Scale: Less likely under to released conditions More likely under to released conditions
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Our feasibility assessment focused on the key projects being developed in 
Ceará and Piauí (2/2)

1) According to projects’ adjusted information based on the ‘Supply Feasibility Assessment’.

II. Enabling environment for the Corridor in Brazil – Assessment of key hydrogen projects in Northeast Brazil

The graph below illustrates the 2025–2040 pipeline of the key GH₂ projects in Brazil’s states of Piauí and Ceará based on the ‘supply feasibility’ assessment introduced 
above. It serves as a foundation for evaluating the corridor's supply-demand dynamics in the short and medium term.
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Fortescue Casa dos Ventos Voltalia Cactus Green Energy FRV Fuella AES Solatio Green Energy Park

Pipeline of Brazilian Green Hydrogen projects in states of Ceará and Piauí1

Mt/year

Project 
Developers:
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Brazil’s hydrogen infrastructure includes only one local electrolyzer 
manufacturer, but several potential H2 hubs in Northeastern ports

1) For 2030.

II. Enabling environment for the Corridor in Brazil – Infrastructure overview

In Brazil, there is currently only one local manufacturer of electrolyzers, 
Hytron, capable of producing 70MW-year of PEM electrolyzers.

1
The Northeast region presents several areas that are suitable to become 
international H2 hubs

2

▪ Hytron is a Brazilian company bought by German 
Neuman & Esser in 2020. The electrolyzer factory is 
located in Belo Horizonte (Minas Gerais), in the 
Southeast region of Brazil

▪ Unigel’s 60MW plant in the Camaçari port (Bahia) has 
imported 3 Thyssenkrupp electrolyzers. 

▪ The Chinese Longi has also  expressed interest in 
establishing itself as a leader in the Brazilian electrolyzer 
market.

2030 2040 2050 2060 2070
0

500

1,000

1,500

2,000
PEM Alkaline

Electrolyzer costs forecast 
€/kWe (Real 2023)

34%

32%

17%
6%

11%

PEM

26%

39%

18%
6%

11%

Alkaline

1,281
1,197

Electrolyzer costs breakdown1 
€/kWe (Real 2023)

Stack BoS EPC & Development Grid connection Contingency

Luís Correia (Piauí - PI)A

Pecém (Ceará - CE)B

Suape (Pernambuco - PE)C

Camaçari (Bahia - BA)D

▪ There are two active Export Processing Zones (ZPE) in the Northeast, near 
Pecém and Luís Correia, with 6 more created in the region. ZPEs are free 
trading areas destined to exporting companies, with several tax exemptions 
such as import taxes (II), industrialized product taxes (IPI) and revenue taxes 
(PIS/COFINS). 

▪ These ports have signed several MOU with hydrogen value chain players, 
from electrolyzer manufacturers, to green hydrogen and ammonia 
producers.

▪ To become hydrogen hubs, port infrastructure must include, among others: 
high-capacity substations, renewable energy access, reliable water supply, 
storage facilities, pipelines, and dedicated export terminals with sufficient 
draft.
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▪ High renewable penetration 
creates cannibalization which can 
be leveraged to produce GH2 at 
lower costs. Generation is located 
close to the coast and GH2 hubs.

Conversion

Ammonia 
production

NH3
2

Distribution

Domestic 
transportation

H2

Source(s): Aurora Energy Research, Port of Rotterdam, Port of Amsterdam, Groningen Seaports, North Sea Port, Gasunie, 

The value chain for the BRA–NLD green hydrogen corridor consists of eight 
distinct stages, each playing a critical role in enabling the end-to-end supply

1) Excluding methanol.

Offtake

Demand Centers

III. Value chain for the Corridor – Overview of the value chain

Distribution

H2

Domestic 
Transportation

Generation

Power from 
Renewables

Import

Ports 
Infrastructure

Reconversion

Ammonia
Storage

Ammonia
Cracking

NH3

High-level outline of the supply chain stages for a green H2 corridor between Northeast Brazil and the Netherlands

Production

Green H2 
Production

▪ There are four main Dutch ports 
with the capacity to receive 
hydrogen: the Port of Rotterdam, 
the Port of Amsterdam, Groningen 
Seaports, and the North Sea Port. 

▪ Gasunie, alongside its subsidiary 
Hynetwork, is developing a 
national hydrogen network which 
is expected to have a phased roll-
out from 2026 until 2032.

▪ The Port of Rotterdam and North 
Sea Port host current and/or 
planned ammonia storage and 
cracking facilities. Projects are led 
by stakeholders such as Gasunie.

▪ The hydrogen offtake potential is 
projected to reach 44.5 TWh in 
2025, with the primary demand 
sectors being ammonia production, 
refineries and chemical industry1. 

▪ Existing gas pipelines and railways 
can be partially adapted to transport 
GH2. Current and planned network 
connects major industrial hubs and 
ports to promote production flow

▪ Brazil is expected to increase its 
GH2 production within the next 
years especially in the Northeast, 
spearheaded by high-scaled 
projects and key investments.

▪ The conversion of green hydrogen 
into ammonia enables safer and 
more efficient transportation over 
long distances, positioning Brazil 
as a key supplier to global markets.
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Aurora expects a 71 GW increase in renewable capacity in the Northeast 
subsystem, with onshore wind driving the growth with an additional 62 GW

Generation, substation and transmission infrastructure – Current x PlannedInstalled capacity - Northeast
GW

Historical

Most generators in the Northeast are concentrated along the coast, near 
major capitals, demand centers, ports, and industrial hubs

The Northeast subsystem’s high load factors drive renewable penetration, 
projected to more than double over the next 35 years

21

▪ Onshore wind capacity in the Northeast is projected to triple by 2060, driven 
by exceptional load factors averaging around 47% 

▪ The penetration of intermittent renewables will result in a cannibalization 
effect, driving down capture prices and increasing the frequency of 
curtailment events. 

– While challenging for renewables, this creates opportunities for hydrogen 
projects to use lower cost energy, increasing the advantages of co-locating 
electrolyzers and renewables.

Hydro

Solar

Wind

Hydro Onshore wind Solar PV Solar BTM Biomass Thermal

Main players per technology in the 
Northeast

▪ The existing electrical infrastructure in the Northeast subsystem is primarily 
concentrated along the coast, strategically positioned near demand centers 
such as ports and industrial hubs. 

▪ The planned expansion focuses on the development of new substations and 
500 kV transmission lines, aiming to enhance grid connectivity.

– Nevertheless, adjustments to the networks’ expansion plans are required 
in the Northeast to accommodate the increasing local Green Hydrogen 
market, preventing grid overloads and delays projects’ development.

Solar PV Onshore wind Transmission Substation

Current Planned expansion

Generation

III. Value chain for the Corridor – Elements of the value chain
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A significant increase in GH₂ production is expected in Brazil, driven by the 
Northeast region and spearheaded by key national and international players

1) Data estimated by combining IEA, IJGlobal, EPE and Aurora Global Electrolyzer databases, re-checked based on publicly-available information. 2) NE: Northeast

III. Value chain for the Corridor – Elements of the value chain

Planned electrolyzer capacity for Brazil1

GW

12

31

9

0

10

20

30

40

Current 2024-2027 2028-2030 2030+/Not 
Defined

0 (5.5 MW)

▪ Approximately 5.5 MW of electrolyzer capacity is currently installed in 
Brazil, primarily focused on R&D and pilot operations.

▪ An estimated 12 GW of electrolyzer capacity is planned to become 
operational in the short term (2024–2027), distributed across around 15 
mapped projects.

− We believe that a significant number of these projects are likely to be 
delayed as they depend on very aggressive timelines

▪ In the medium term, larger-scale projects are expected to drive higher 
electrolyzer capacity (~31 GW), including initial phases of major 
developments such as the 11.4 GW project planned in Piauí (led by Solatio).

▪ The pipeline beyond 2030 looks smaller as many project remain in the early 
stages of conceptualization, with unclear timelines. 

Electrolyzer capacity planned by state reveal different projects’ maturity 
stages across regions in Brazil

▪ Ceará stands out as the state with most 
capacity planned for the short term

▪ Piauí has high capacity planned for the 
longer term, while projects in Bahia are 
less clear about planned timelines

Key electrolyzer players are setting the stage for Brazil’s GH2 future 
production

▪ White Martins was responsible for Brazil’s first 
certified GH2, expanded operations to São Paulo, and 
signed MoUs in Rio de Janeiro and Pernambuco

▪ Solatio is advancing the project for Brazil’s biggest GH2 
production unit (11.4 GW), coupled with the intention 
to build the biggest solar plant in the country (4 GW)

▪ Qair, Voltalia and Fuella are examples of players 
exploring multiple regions to plan GH2 plants in Brazil

Planned added electrolyzer capacity by state1

GW

Production

8.4

2.2

5.2

22.2

3.0

3.5

5.4
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Piauí
0.2

Pernambuco

0.2Bahia

1.0Other NE2

0.40.1Southeast
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The coastal region of the Brazilian Northeast subsystem features an 
extensive gas pipeline infrastructure, spanning more than 3,000 km

1) For detailed information on gas pipeline infrastructure, compression stations and outflow pipelines, go to Empresa de Pesquisa Energética’s (EPE) webmap. 2) NREL: National Renewable Energy Laboratory .

III. Value chain for the Corridor – Elements of the value chain

Natural gas pipeline infrastructure – Northeast1

Compression station Existing Transportation PipelinesExisting Outflow Pipelines

▪ Currently, there is only one ammonia pipeline infrastructure in Brazil, connecting Unigel’s plant in the 
Camaçari industrial hub to the port of Aratu-Candeias, in Bahia.

▪ According to the US NREL and Gasunie, natural gas pipelines can be repurposed to transport hydrogen at a 
lower cost than building new ones. However, other factors must be considered, such as pipeline 
availability, compatibility of connecting facilities, among others.

▪ The main player in Northeast’s gas pipeline is Petrobras’ TAG (Transportadora Associada de Gás), 
operating GASFOR (389km), “Nordestão” (440km), GASALP (207km), Catu-Pilar (249km), GASEB 
(229km), GASCAC (969km), among other smaller pipelines.

▪ Expected projects (highly likely to become operational) include GASFOR II (76km) that will connect 
Horizonte (CE) to Caucaia (CE) in a similar route to GASFOR, while Indicated projects include Santo 
Antônio dos Lopes (A), that will connect Caucaia (CE) to São Luís (MA). 

Name Connects Diameter (in) Extension (km) Max pressure (kgf/cm2)

1 GASFOR Caucaia (CE) - Guamaré (RN) 12 388.7 100

2 “Nordestão” Guamaré (RN) – Cabo de Santo Agostinho 
(PE)

12 439.6 75

3 GASALP Cabo de Santo Agostinho (PE) – Pilar (AL) 12 207.2 100

4 Catu-Pilar Pilar (AL) – Carmopolis (SE) – Itaporanga (SE) 26 180.1/68.8 100/65

5 GASEB Aracaju (SE) – Pojuca (SE) 14 228.8 28

6 GASCAC Catu (BA) – Cacimbas (ES) 28 968.6 100

1

2

3

4
Main existing natural gas pipeline infrastructure - Northeast

5

6

A

Expected projects: Very 
likely to become operational

Indicated projects: Likely 
to become operational

Authorized projects: Less 
likely to become operational

Luís Correia

Pecém

Suape

Salvador/Aratu-Candeias

Existing gas pipelines may be retrofitted and repurposed to transport H2 blends up to certain limits

Distribution

https://gisepeprd2.epe.gov.br/WebMapEPE/
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The Northeast’s railway infrastructure comprises of six major lines, with 
planned extensions designed to enhance connectivity to the region's key ports

1) For more details, go to Brazilian government's railway portal. 2) TI = Integration Terminal, TP = Port Terminal, TIPA = Palmeirante, TIPN = Porto Nacional,  TIPF = Porto Franco, TPSL = São Luís, TIA = Araguari, TIPI = Pirapora, TIUB = Uberaba, TIGU = Guará, 
TISL = Santa Luzia, EFVM = Minas to Vitória Railway, TIPLAM = Luiz Antonio Mesquita.

III. Value chain for the Corridor – Elements of the value chain

▪ Several railway extensions and projects are currently in the construction, planning or study phase, including:

– The East-West Integration Railway (FIOL) is planned to span 1,527 km upon completion, linking Ilhéus 
Port (BA) to the North-South Railway (FNS) in Figueirópolis (TO). The project is divided into three 
segments: FIOL I, which is 75% complete; FIOL II, currently 45% complete; and FIOL III, in the revision 
stage with an IBAMA license already issued.

– The Transnordestina Railway project (TSLA), spanning 1,757 km, is expected to be fully operational by 
2029. Together with the FTL, it will establish connections to several key ports, including Itaqui (MA), 
Pecém (CE), Mucuripe (CE), Natal (RN), Cabedelo (PB), Recife (PE), Suape (PE), and Maceió (AL), as well as 
FCA and EFC railways, with a connection between Eliseu Martins (PI) and the FNS railway under study.

Name Connections2 Extension (km) Operator Main product

1 North-South (FNS) TIPA, TIPN, TIPF, EFC, TPSL 720 VLI Grains, fertilizers, 
fuels, iron

2 Ferro Carajás (EFC) FNS, TPSL 892 VLI Grains, fertilizers, 
fuels, iron

3 Transnordestina (FTL) Itaqui (MA), Pecém (CE) and 
Mucuripe (CE) ports, TSLA

1,237 CSN Cellulose, fuel and 
cement

4 Transnordestina (TLSA) Eliseu Martins (PI), Pecém 
Port (CE), Suaé (PE)

682 (constructed) 
1,757 (planned)

CSN Dry bulk (ore and 
grain)

5 Centro-Atlântica (FCA) TIA, TIPI, TIUB, TIGU, TISL, 
EFVM, TIPLAM

7,220 VLI Grains, fertilizers, 
fuels, iron

6 East-West Integration (FIOL I) Ilhéus Port (BA) to Caetité 
(BA)

537 Bamin Dry bulk (ore and 
grain)

Main existing railway infrastructure - Northeast

Existing Railway infrastructure – Northeast1 The Brazilian Northeast's railway infrastructure presents significant potential for transporting and 
exporting hydrogen, linking prospective production hubs to key ports such as Pecém and Suape

Luís Correia

Pecém

Suape

Salvador/Aratu-Candeias

5

1

2 3

4

FNS EFC FTL

6

TLSA FCA FIOL

Eliseu Martins

Distribution

https://www.gov.br/transportes/pt-br/assuntos/dados-de-transportes/bit/mapas/ferroviario-concessoes-2023-09-19.pdf
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Projects in Brazil are producing ammonia as a hydrogen carrier to address 
transport and distribution challenges

1) Based on publicly available information and discussions with stakeholders from Piaui. A second view on projects’ development stages is provided in the ‘Supply Feasibility’ assessment.

III. Value chain for the Corridor – Elements of the value chain

Ceará leads in ammonia projects at the Port of Pecém, while the two projects in Piauí have similar production capacity. Despite the number of projects, none have 
reached FID yet.

Conversion

1

2

3

4

Green Ammonia (GNH3) projects 
by targeted state in Brazil

State Key 
projects/sponsors

Total planned ammonia 
production

Comments

Piauí ▪ Green Energy Park
▪ Solatio

Approximately 4.7 Mtonnes 
of ammonia production

▪ Solatio received preliminary State-level 
environmental licensing and is expected to 
finalize FEED in 20251.

Ceará ▪ AES
▪ Fortescue
▪ Cactus Green 

Energy
▪ Voltalia
▪ FRV
▪ Fuella
▪ Casa dos Ventos

Approximately 5.1 Mtonnes 
of ammonia production

▪ Fortescue was recently authorized to initiate 
construction at the Port of Pecém, focusing on 
global export potential.

▪ Voltalia is developing complementary renewable 
hydrogen and ammonia production projects.

▪ FRV is targeting production for local industrial 
demand and export markets.

▪ Fuella is still in early-stage development.

Pernambuco ▪ Voltalia Ammonia production 
capacity not available

▪ Voltalia has signed an MoU for the construction 
of a plant that will produce green hydrogen, e-
methanol and ammonia.  

Bahia ▪ Unigel 0.06 Mtonnes of ammonia 
produciton, but the project 
is delayed indefinitely

▪ The Unigel project in Bahia has been indefinitely 
delayed and the company is currently looking for 
new buyers for the electrolyzers from 
ThyssenKrupp.

1

2

3

4

▪ Outside of the Northeast, Atlas Agro has one of the most advanced projects for production of green ammonia in Brazil, located in Minas Gerais (Southeast). The 
executive project is set to start soon, and it will mainly supply the agriculture sector with fertilizers with a projected production capacity of 0.5 Mtons of ammonia.
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The Northeast region boasts a highly renewable energy matrix, supported by 
port infrastructure and interconnected by intermodal systems (1/2)

III. Value chain for the Corridor – Elements of the value chain

▪ The first phase of the port, its 
fishing terminal, is already 
concluded. It will feature two more 
terminals, one for dry bulk (mining 
products and grains) and another 
dedicated hydrogen and ammonia 
terminal, operated by private 
companies (TUP).

▪ The port will connect to ZPE 
Parnaíba, a hub for export-focused 
industries, enhancing regional 
logistics and trade efficiency.

▪ The hydrogen terminal within Luís 
Correia Port is expected to include 
a 14 km ammonia pipeline linked to 
projects underway in ZPE 
Parnaíba. It will feature shared 
storage tanks and advanced 
loading systems, with a draft of 
16m to be deepened in order to 
accommodate vessels and enable 
efficient export operations.

PORT

RAILROAD

WATERWAY

▪ Linked to ZPE Ceará, the port offers tax exemptions for export-focused 
companies.

▪ The hydrogen hub project consists of 3 components: Public service corridors 
and access infrastructure to ZPE Ceará, with the establishment of necessary 
electric systems, water and ammonia conductors; Expansion of the Multiple 
Utilities Terminal (TMUT) and construction of new Berth 11; and the 
expansion and adaptation of Pier 2 for green ammonia operations to achieve 
expected 8MM tons of ammonia/year from 2035.

▪ Covering 190 km2, 
Pecém Port supports 
large-scale operations 
with 15.3-meter 
drafts and hosts an 
industrial park 
serving hydrogen-
intensive sectors like 
steel, fertilizers, 
cement, and mining.

▪ According to the port, 
a 1.3MM-tonH2/year 
production is 
expected until 2030.

Luís Correia Port (Piauí)2Pecém Port (Ceará)1

Import

From the Brazilian perspective, Northeast ports are being developed to enable the export of products such as the GH2, connecting key transportation 
infrastructure which enables the Brazil-Netherlands Corridor
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The Northeast region boasts a highly renewable energy matrix, supported by 
port infrastructure and interconnected by intermodal systems (2/2)

III. Value chain for the Corridor – Elements of the value chain

▪ Suape covers 35 km² and supports vessels with drafts up to 14.5 meters, 
accommodating large cargo ships, hosting over 200 companies across 
industries like energy, petrochemicals, and logistics, providing a robust 
ecosystem for industrial and export activities.

▪ The upcoming Transnordestina Railway will connect Suape to Pecém and Luís 
Correia ports, enhancing regional integration and hydrogen transport 
potential.

▪ Investments by private companies like Qair and European Energy are 
transforming Suape into a hydrogen hub, with plans for a 1 GW electrolysis 
facility and dedicated export terminals. 

EXTERNAL PORT

INTERNAL 
PORT Aratu-Candeias

Camaçari

▪ Covering a combined area of 554 km², 
the Camaçari and Aratu Industrial Hubs 
host over 270 companies across diverse 
sectors, including chemical, 
petrochemical, fertilizers, cellulose, 
automotive, plastics, and metallurgical 
industries.

▪ Unigel Agro Bahia operates a 30 km 
ammonia pipeline connecting the 
Camaçari Complex to the Maritime 
Terminal (TMA) at the Aratu-Candeias 
port, with a handling capacity of 20,000 
tons of ammonia.

▪ The Aratu-Candeias port has signed 3 
MOU to develop a green hydrogen hub.

Port of Ilhéus 
and South Port

Salvador

▪ The port spans 4 km² and is strategically located 50 km from Salvador, the 
capital of Bahia. It comprises of three specialized terminals: one for solid bulk, 
another for liquid bulk, and a third for gas products. It can handle up to 7 
million tones of cargo annually, representing 49% of cargo movement in the 
state. It is connected to the Camaçari Industrial Hub by highways and an 
ammonioduct.

Import

Suape Port (Pernambuco)3 Aratu-Candeias Port (Bahia)4

From the Dutch perspective, multiple local ports present potential to establish the import link for the GH2 Corridor
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GH2 imports in the Netherlands is facilitated by multiple ports with 
current and planned infrastructure to foster the value chain

1) LOHC: Liquid Organic Hydrogen Carriers, LIHC: Liquid Inorganic Hydrogen Carriers, SIHC: Solid Inorganic Hydrogen Carriers. 2) TEN-T: Trans-European Transport Network.

III. Value chain for the Corridor – Elements of the value chain

Import

Port of Rotterdam

From the Dutch perspective, multiple local ports present potential to establish the import link for the GH2 Corridor

1

Port of Amsterdam3

▪ PoR has multiple active terminals which can handle the GH2 chain imports:

− The OCI Terminal Europoort allows for the import of refrigerated and liquid 
ammonia by ship. Ammonia is stored in two storage tanks with each a 
capacity of 15 000 tons. Currently, OCI aims to expand its terminal to 
increase ammonia throughput, from the current 550,000 tons per year to a 
capacity of up to 2 million tons per year

− Other announced new terminals for ammonia imports include ACE 
Terminal, Air Products & Gunvor, GES & Gunvor, VTTI Ampliphy and Chane. 
Methanol, liquid hydrogen and LOHC1 terminals are also being developed 
to allow for the import of other hydrogen derivatives.

▪ The Port of Amsterdam is emerging as a major green hydrogen hub with its 
focus on the North Sea Canal area, which is positioned to become a strategic 
location among major demand centers.

− It has access to three out of nine TEN-T2 corridors for supplying GH2 to 
further Europe

▪ The port features terminals and infrastructure suitable to be repurposed for 
multiple GH2 vectors including liquid hydrogen, LOHC, LIHC and SIHC1, 
besides needed nautical infrastructure for the transshipment of hydrogen.

▪ It has partnership with the “H2A” consortium to set up a GH2 local value chain.

North Sea Port2

▪ The North Sea port is currently one of the main hubs in the Benelux with a 
production of 580 kt of GH2, being able to handle hydrogen demand by 
combining imports with local production

▪ Its strategic location covers major hydrogen transport corridos in Belgium 
(Zeebrugge-Antwerp) and the Netherlands (Rotterdam-Chemelot)

▪ The port potential for hydrogen imports is estimated at~6Mt per years by 
2050, with its infrastructure already counting with storage tanks that can be 
used for importing ammonia

− Projects are being undertaken to import Green Ammonia by 2025

Groningen Seaports4

▪ Has strategic location in the Northen Netherlands, one of the leading 
Hydrogen Valley in Europe

▪ The port has committed to develop the required hydrogen infrastructure for 
imports and distribution, as highlighted by the EUR 4.4m funding secured to 
develop a pipeline between the ports of Eemshaven and Delfzijl

− Plans are underway to develop green hydrogen operations at the ACE 
Terminal in Eemshaven by 2030

▪ It has been active to foster the green hydrogen chain through the engagement 
in strategic initiatives such as Hynorth, NortH2 and Hydroports
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▪ A pre-feasibility study commissioned by the Port of Rotterdam Authority and 17 
other companies in 2023 confirmed the technical and economic feasibility of safely 
converting ammonia into 1 Mt of hydrogen annually using a large-scale cracker. 

▪ VTTI, Essent and E.ON are collaborating on the ‘Amplifhy Rotterdam’ project to 
develop a green ammonia import terminal and cracker facility in 2029 at the Port 
of Rotterdam. It has received a €11.6 million grant from the EU to conduct 
feasibility studies.

▪ The Vesta terminal in Vlissingen currently provides 60 000 m³ of ammonia storage, 
with an initial throughput of 1 Mt ammonia per year. Next phases will double the 
terminal's capacity and connect it to the Dutch hydrogen pipeline, potentially 
adding a cracker facility if there is demand.

▪ Evolution Terminal is developing a project located in the North Sea Port of 
Vlissingen. It plans 400,000 m³ of storage, followed by adding storage and an 
ammonia cracker to produce hydrogen in the follow up phases (based on demand).

▪ Ammonia is one of the most efficient ways to transport hydrogen. The Clean 
Ammonia Roadmap reports that 10 Mt of ammonia could produce about 1.5 Mt of 
hydrogen for domestic use, with conversion capacity potentially tripling between 
2030 and 2050. In total, the Netherlands could import up to 50 Mt of ammonia.

Sources: Aurora Energy Research, Institute for Sustainable Process Technology, Protons Ventures, VTTI, Evolution Terminals

Three ammonia cracking projects are being developed in the 
Netherlands with 3 Mt annual H₂ output potential

1) MT/y: Megaton per year . 2) FEED: Front-End Engineering Design study.

III. Value chain for the Corridor – Elements of the value chain

Four ammonia cracking initiatives are underway, with capacities ranging 
between 1-2 Mt/y1 and COD expected by 2026-2028

Ammonia as a key hydrogen transport method: Netherlands is estimated to 
be able to import 50 Mt of ammonia by 2050

H2 output target: 1 Mt/y
Stage: Feasibility study
COD: Not defined 

H2 output target: 2 Mt/y
Stage: Feasibility study/FEED2

COD: Q1 2027 (Phase 1) 

Location of ongoing ammonia cracking initiatives

H2 output target: Not defined 
Stage: Permitting
COD: Q4 2028 (Phase 1)

Reconversion

H2 output target: Not defined
Stage: Feasibility study
COD: 2029

2

1 +17 companies

1

2

3

4

3

4
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Port of Rotterdam (PoR) is collaborating to 
build a first hydrogen network segment of over 
30 kilometers, extending from the Maasvlakte 
conversion park to Pernis.

Port of Amsterdam is creating a regional 
hydrogen infrastructure, running from 
IJmuiden to the port area of Amsterdam 
via a national hydrogen network.

Groningen Seaports is creating a regional 
hydrogen infrastructure to connect the 
northern H2 hubs through the national 
hydrogen network, currently developing a 
SoluForce H2 pipeline system for connecting 
the hubs Eemshaven and Delfzijl.

North Sea port is constructing a pipeline 
network to facilitate hydrogen transport 
within and beyond the port area, collaborating 
with Belgian Fluxys. This involves modifying 
existing pipelines and building new ones, with 
completion planned by 2026.

Source(s): Aurora Energy Research, Port of Rotterdam, Port of Amsterdam, Groningen Seaports, North Sea Port, HyNetwork 

▪ HyNetwork, a subsidiary of 
Gasunie, is developing a 1,200-
kilometer hydrogen pipeline in 
the Netherlands to connect five 
major industrial clusters with 
each other, international 
networks, hydrogen storage, 
and import facilities.

▪ Delta Rhine Corridor (DRC), a 
key segment running from 
Rotterdam to South Limburg 
and Germany. 

− DRC is under development 
and expected to become 
available for operations by 
2032.

− To enhance project security, 
the state is prioritizing 
hydrogen and CO₂ pipelines, 
excluding previously planned 
DC cables and the ammonia 
pipeline, while reserving 
space for it in the corridor in 
the future. 

H2 Network in the Netherlands: ports are developing local infrastructure, 
and the Delta Rhine Corridor is expected to be available in 2032

National hydrogen grid plan

III. Value chain for the Corridor – Elements of the value chain

Distribution

HyNetwork is developing critical infrastructure in 
collaboration with the ports: 

New pipelines 
hydrogen network

Repurposed pipelines 
natural gas network

Industrial cluster

Import CCGTs

Salt cavern storage CHPs

Zeeland

Rotterdam

North Sea 
Canal Area

Northern 
Netherlands

Den Helder

Limburg

Antwerp
Ghent
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▪ In 2025, we expect 1.1 Mt (44 
TWh) of total hydrogen demand, 
mainly originating from sectors 
that already use hydrogen in 
their production processes.

▪ The hydrogen offtake potential 
is concentrated in 
the ammonia (0.49Mt, 15 TWh), 
refinery (0.49 Mt, 15 TWh), and 
other chemicals (0.22 Mt, 9 
TWh) sectors, which make up a 
combined 89% of total hydrogen 
demand.

▪ Most additional demand will be 
coming from the transport (0.62 
Mt, 24 TWh in 2040) and steel 
(0.2 Mt, 8 TWh by 2040) 
sectors, making up 80% of 
demand growth between 2025 
& 2040.

▪ Other than local offtake, the 
Netherlands is also expected to 
supply Hydrogen to neighboring 
countries, serving as a H2 hub 
for Europe.

Between 2025 and 2030, most H2 demand will come from ammonia, 
refineries, and chemicals, with steel becoming important later

Hydrogen demand per sector
MtH2

1

1) Converted from TWhHHV to MtH2 by the ratio: 1kg H2 = 39.4 kWh.

III. Value chain for the Corridor – Elements of the value chain

Ammonia

Refineries

Other Chemicals

Transport

Power

Steel

High-grade process heat

Low-grade process heat

Medium-grade process heat

Methanol (CO2 route)

Methanol (SMR route)

Other industries

Largest companies in 3 largest sectors in the 
Netherlands

Offtake

Ammonia Refinery Chemical

Expected hydrogen demand from the 
Netherlands’ neighboring countries:
MtH2

1

2.12

0.41

4.07

0.86

Germany

Belgium 2030

2040



46CONFIDENTIAL

Agenda

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor

II. Enabling environment for the Corridor in Brazil

III. Value chain for the Corridor

IV. Roadmap for the realization of the Corridor

1. Overview of the roadmap

2. Short-term roadmap

3. Mid-term roadmap

V. Key actionable takeaways



47CONFIDENTIAL

PHBC3 (2028-2032): Incentives as tax credits for low-carbon H2 
commercialization

Port of Rotterdam (2026-2033): Development of ammonia import/cracking projects and HyNetwork infrastructure

Port of Pecém (CE) (2025-2028): Development of hydrogen export infrastructure

Luís Correia Port (PI) (2026-2030): Development of hydrogen terminal (3rd phase)

GH2 Projects 
in Brazil

Sources: Aurora Energy Research.

Securing GH2 supply contracts, developing adequate infrastructure and 
consolidating distribution networks are measures to drive the Corridor

IV. Roadmap for the realization of the Corridor – Overview of the roadmap

2025 2028 20302027

2025 2029 20302027

Infrastructure

Regulation

Stage 1 – Contract supply: Secure adequate Brazilian supply of 
certified GH2 for the Corridor within the short term (2030)

2026 2028
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Fortescue (1/2)

0.063 Mt/y 
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SBCH22 (2025-2030): Certification for low-carbon GH2 produced in Brazil

Stage 2 – Foster infrastructure: Establish infrastructure that will enable 
the Corridor’s import chain from Brazil to the Netherlands

Stage 3 – Consolidate distribution: Plan for distributing the imported GH2 
supply and reassess demand based on network developments

1) Rehidro: Special Incentives Regime for Low-Carbon Hydrogen Production. 2) SBCH2: Brazilian System for Hydrogen Certification. 3) PHBC: Low-carbon hydrogen development program.

Rehidro1 (2025-2030): Exemption of PIS/COFINS for GH2 infrastructure related projects

AES (1/3)

0.015 Mt/y

Solatio (1/6)

0.21 Mt/y

Green E.P. (1/4)

0.21 Mt/y

Casa dos Ventos (1/3)

0.084 Mt/y

Fortescue (2/2)

0.063 Mt/y 

Cactus G.E. (1/2)

0.024 Mt/y

FRV (1/2)

0.03 Mt/y

Voltalia (1/2)

0.105 Mt/y
AES (2/3)

0.015 Mt/y

Green E.P. (2/4)

0.2 Mt/y

Fuella (1/1)

0.012 Mt/y

Solatio (2/6)

0.21 Mt/y
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Brazilian national-level incentives for hydrogen production and export are 
currently applicable through export and infrastructure-oriented mechanisms

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Instruments and incentives

Instrument Status Value chain Stage Applicability Requirements

Rehidro1 ▪ Under development

▪ PIS/PASEP and Cofins5 tax exemption, applicable to 
imports of goods and services for GH2 production

▪ Tax benefit to issue debentures for financing GH2 

production (‘Incentivized Debentures’)

▪ Use of national resources (goods and 
services)

▪ Investment in local R&D

PHBC2 ▪ Under development
▪ Tax credit up to 100% the difference between GH2 

price and its substitute goods, for consuming or 
producing projects

▪ Registration in Rehidro (for producers)
▪ Fostering of regional development
▪ Assurance of project implementation

SBCH23 ▪ Under development
▪ Voluntary information and certification of the 

emission levels related to national GH2 production
▪ Less than 7 kgCO2eq/KgH2 GHG 

emissions (considered ‘low-carbon’)

Export tax 
exemptions 

▪ Active
▪ IE, ICMS, IPI, PIS/PASEP and Cofins5 exemptions for 

exports and inputs used for its production (by 
providing compensating tax credit)

▪ Exceptions to the incentives defined by 
dedicated legislation7

‘Drawback’ ▪ Active
▪ Suspension or exemption from II, IPI, PIS/Cofins, 

ICMS and AFRMM5 over the acquisition of inputs 
for producing export-oriented goods

▪ Operations aimed at export-oriented 
production, including activities such as 
industrialization, transformation, 
conditioning and reconditioning

REIDI4
▪ Active

▪ PIS/Cofins6 tax exemption for acquisition/hiring of 
goods/services for infrastructure projects (ports, 
highways, railways, among others)

▪ Approval of infrastructure projects by 
government entities

BNDES’ 5 Low 
Carbon Hydrogen 
Funding

▪ Active (pilot proj.)
▪ Under development 

(Commerc./Export)

▪ Funding for electrolyzers and GH2 components 
through Climate and Environment incentive 
programs

▪ Use of national components and 
resources (calculated as an index)

Key 
takeaways:

▪ National-level incentives for the Corridor are segmented between GH2-
specific regulation, broader operation-oriented benefits and financing options 

▪ While operation-oriented tax exemptions are already applicable, 
GH2-specific benefits and financing are still to be consolidated

Production/ 
Distribution

Production/ 
Commercialisation

Export/ 
Import

Export

Distribution/
Export

Production
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1) Rehidro: Special Incentives Regime for Low-Carbon Hydrogen Production. 2) PHBC: Low-carbon hydrogen development program. 3) SBCH2: Brazilian System for Hydrogen Certification. 4) REIDI: Special Incentive Scheme for Infrastructure Development. 5) 
BNDES: National Bank for Economic and Social Development. 6) PIS/PASEP and Cofins: Contributions to worker’s benefits and  social security; IE: Export tax; ICMS: Tax over circulation of goods; IPI: Tax over industrialized goods; II: Tax over imported goods; 
AFRMM: Tax over international freight Transportation. 7) Links for dedicated legislation for export taxes’ exemption: IE, ICMS, IPI, PIS/PASEP, Cofins.

Production/ 
Import

https://www.planalto.gov.br/ccivil_03/Constituicao/Constituicao.htm#art155x
https://www.planalto.gov.br/ccivil_03/Constituicao/Constituicao.htm#art155x
https://www.planalto.gov.br/ccivil_03/Constituicao/Constituicao.htm#art155x
https://www.planalto.gov.br/ccivil_03/leis/2002/L10637.htm
https://www.planalto.gov.br/ccivil_03/leis/2003/L10.833.htm
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State-level incentives are similar across regions, usually focused on the 
industrial and export potential of projects

1) ZPE: Processing and Exportation Zone. 2) CE: Ceará; PI: Piauí; BA: Bahia; PE: Pernambuco. 3) PIS/PASEP and Cofins: Contributions to worker’s benefits and  social security; IE: Export tax; ICMS: Tax over circulation of goods; IPI: Tax over industrialized goods; 
II: Tax over imported goods; AFRMM: Tax over international freight Transportation. 4) IPTU: Tax over urban property and land. 5) Includes the production chain related to hydrogen generation. 6) Adece: Ceará’s State Development Agency. 

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Instruments and incentives

Instrument Status Value chain Stage Applicability Requirements

ZPE1 (CE, PI)2 ▪ Active

▪ Suspension of ICMS, II, IPI, PIS/Cofins, Import PIS/Cofins 
and AFRMM3 taxes

▪ Permission to keep up to 100% of export income overseas
▪ Exemption from national-level licenses and authorizations 

for foreign trade operations
▪ Up to 100% of production allowed to be sold internally 

(not exported)
▪ Up to 75% income tax reduction (IR) for 10 years
▪ Guarantee of benefits for 20 years
▪ City-level: Potential exemption/reduction for IPTU4

▪ Implementation of project in ZPE1 
areas

▪ Commitment to local development 
(employment, research, technology)

Industrial Development 
Fund (FDI) (CE)

1. Incentive for Industrial 
Development (PROVIN)

2. Incentives for renewable 
generation production 
chain (PIER)5

▪ Active

▪ Exemption up to 75% of ICMS3 

▪ Incentives for implementation, expansion, recovery, 
diversification and modernization

▪ Projects’ viability approval by 
Adece6

▪ Projects’ insertion to the chain of 
renewable generation

Industrial Development 
Council incentives (Codin) 
(PI)

▪ Active
▪  ICMS3 tax exemptions and incentives for strategic 

industrial ventures

▪ Projects’ viability approval by Codin
▪ Commitment to local development 

(employment, investments)
▪ Compliance with State’s regulations 

and environmental norms

Production/ 
Export

Generation/ 
Production

Generation/ 
Production
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Key 
takeaways:

▪ Applicable state-level programs usually target ICMS 3 tax reduction 
and focus on export operations and/or industrial development

▪ Proposed state-level laws for GH2
 include incentives for the development 

of the value chain, but details are still limited

Sources: Investe Piauí, ZPE Ceará, Piauí State Government, Adece, Aurora Energy Research.

1

2

1
2
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Incentives in the Netherlands and promoted by the EU focus on 
securing power supply and advancing the energy transition agenda

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Instruments and incentives

Instrument Deadlines Value chain Stage Applicability Budget

Accelerated Climate 
Investments Industry 
(VEKI)

31st January 2025
▪ Subsidy for projects which lead to an absolute 

reduction of CO₂ emissions in the Netherlands 
compared to the current emissions of the industry

€ 130 M available, with maximum 
subsidy amount of  € 30 M

Invest International Open for application

▪ Financing for projects in areas of renewable energy 
and green infrastructure, supporting Dutch 
companies to expand globally by reducing 
investment risks

Not disclosed

EU Hydrogen Bank
(EU Innovation Fund) 

24th April 2025
▪ Financing for projects with high innovation potential 

and which could accelerate the establishment of a full 
hydrogen value chain in Europe

€ 2.4 b available for Net-Zero 
technologies through the IF24 Call

Connecting Europe 
Facility (CEF) – Energy 

16th January 2025
▪ Funding targeted for infrastructure investments to 

enhance energy networks in line with the EU's TEN-E 
Regulation

€ 80 M available through under 
CEF Energy (Renewable Energy 

Cross-border Projects) 

Horizon Europe
- Clean Hydrogen 

Partnership 

To be defined
▪ January 22nd: Info 

day for 2025 Call

▪ Funds targeted research and innovation on efficient 
production, transport, and storage technologies

Budget to be defined, but expects 
to be larger then the 2024 budget 

of €113.5 M

H2Global partnership
2025 
(bidding process)

▪ Funds to import ~1.9 GW electrolyzer capacity from 
non-EU countries and sell it for higher prices in EU

€ 600 M for the partnership, 
added € 2.7 b for the German fund 
reserved for its regional program

Global Gateway
Open for application 
(various support 
programs)

▪ Financial and non-financial support for business 
initiatives related to climate and energy (Green 
Energy Transition pillar)

€ 45 b to be invested in Latin 
America and the Caribbean until 

2027
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Key 
takeaways:

▪ The incentives from Europe and Netherlands which can be applied for 
the Corridor mainly focus on infrastructure within European borders  

▪  The Corridor’s role over the clean energy transition and security of EU’s 
power supply are key levers to be explored when applying for incentives

Import

Import/ 
Offtake

Import/ 
Distribution

Offtake

Offtake

Import/ 
Distribution/      

Offtake

Import

https://www.rvo.nl/subsidies-financiering/veki
https://www.rvo.nl/subsidies-financiering/veki
https://www.rvo.nl/subsidies-financiering/veki
https://investinternational.nl/
https://energy.ec.europa.eu/topics/energy-systems-integration/hydrogen/european-hydrogen-bank_en
https://cinea.ec.europa.eu/programmes/connecting-europe-facility/energy-infrastructure-connecting-europe-facility-0_en
https://cinea.ec.europa.eu/programmes/connecting-europe-facility/energy-infrastructure-connecting-europe-facility-0_en
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/CEF-E-2025-CBRENEW-WORKS?isExactMatch=true&status=31094501,31094502&frameworkProgramme=43251567&order=DESC&pageNumber=1&pageSize=50&sortBy=startDate
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/CEF-E-2025-CBRENEW-WORKS?isExactMatch=true&status=31094501,31094502&frameworkProgramme=43251567&order=DESC&pageNumber=1&pageSize=50&sortBy=startDate
https://www.clean-hydrogen.europa.eu/media/news/save-date-info-day-call-2025-2024-12-11_en
https://www.clean-hydrogen.europa.eu/media/news/save-date-info-day-call-2025-2024-12-11_en
https://europa.eu/newsroom/ecpc-failover/pdf/ip-24-6433_en.pdf
https://international-partnerships.ec.europa.eu/policies/global-gateway/global-gateway-business-opportunities_en
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Organization Description Relation to the Corridor Stage of the value chain

Ministry of Mines 
and Energy (MME)

▪ Defines energy policies, regulations and 
standards for hydrogen production and export

▪ Establishes the conditions for the hydrogen market 
in Brazil

Ministry of Foreign 
Affairs (MRE)

▪ Identifies potential markets, negotiates long-
term agreements and advances collaboration 
in technology and infrastructure development

▪ Establishes projects with other countries, 
leveraging the Brazilian strategic location and 
existing infrastructure

National Petroleum
Agency (ANP)

▪ Regulates and oversees activities in the 
hydrogen industry

▪ Establishes collaboration with international 
regulators to align hydrogen certification standards 
and support GH2 corridor trade

Environmental Regulators1 
▪ IBAMA  

▪ SEMACE  
▪ SEMARH

▪ Ensure projects follow environmental laws by 
assessing impacts and enforcing national 
standards

▪ IBAMA sets national environmental standards for 
construction related to port operations

▪ SEMARH and SEMACE regulate state-level 
environmental licenses for hydrogen projects in 
Piauí and Ceará, respectively

ZPE
Ceará

▪ Promotes a free trade area located within the 
Pecém Industrial and Port Complex

▪ Hosts GH2 and export projects, assuring benefits 
for 20+ years and providing special tax, exchange 
and administrative treatment

Investe
Piauí

▪ Fosters public policies for regional 
development and attract strategic 
investments

▪ Has workstreams to develop three GH2 hubs within 
the state, alongside the Piaui Port (‘Luís Correia') 
and the ZPE 'Parnaíba' for international trade

StorageExportDistribution

Sources: Ministry for Mines and Energy, Ministry of External Relations, National Petroleum Agency, National Institute for Environment, Piauí and Ceará  State Secretariat for Environment, ZPE Ceará, Investe Piauí, Aurora Energy Research.

Brazil’s potential as a hydrogen hub hinges on the active involvement 
and coordination of various government-related stakeholders

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Main stakeholders

Key 
takeaways:

▪ Governmental bodies and state-owned institutions require fine 
coordination to promote an efficient navigation to consolidate the 
Corridor  

▪ Brazilian stakeholders promote hydrogen market attractiveness for new 
players through tax-exempt export zones near international ports, while 
fostering hydrogen hub developments

1) IBAMA: Brazilian Environmental Institute; SEMACE: Ceará Secretariat for Environment and Climate Change; SEMARH: Piauí Secretariat for Environment and Water Resources; COMAR: Coordination for Ports and Maritime Structures. 

Entire value chain

Production

Production ExportConversion

Production

Conversion

Construction

Export

Production ExportDistribution

https://www.gov.br/ibama/pt-br
https://www.semace.ce.gov.br/
https://www.semar.pi.gov.br/
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Company Description Project publicly released information
Realization 

Assessment1

▪ Fortescue is an Australian mining company, which entered in the green energy field in 2020 
focused in decarbonizing its operations

▪ 0.18 Mt/y (GH2)
▪ FEED stage

▪ Solatio is a traditional Spanish solar energy developer and investor, with more than 20 years in 
the market, which recently entered the GH2 field

▪ 1.7/9.6 Mt/y (GH2,GNH3)
▪ FEED stage

▪ Casa dos Ventos is a Brazilian renewable energy developer and provider, which started 
developing GH2 projects in 2021

▪ 0.4/2.2 Mt/y (GH2,GNH3)
▪ FEED stage

▪ Voltalia is a French renewable energy developer and service provider, which started its first 
GH2 plans in Brazil in 2023

▪ 2 GW (GH2,GNH3)
▪ FEED stage

Main potential GH2 developers for the Corridor in the short-term (2025 – 2030)

Although well-established in other sectors, the key potential developers of GH2 in 
Brazil for are just entering the market

1) As assessed by the ‘Supply Feasibility’ methodology described in previous sections of this study

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Main stakeholders

2025

Key 
takeaways:

▪ Main stakeholders for GH2 production in Brazil are mostly renewable energy players starting their first ventures in Hydrogen

2028 2030

Fortescue (CE) Voltalia (CE)1 4

Sources: Fortescue, Casa dos Ventos, Solatio, Voltalia, Aurora Energy Research.

Logo de Fortescue aux formats PNG transparent et SVG vectorisé

Clientes

Voltalia logo in transparent PNG and vectorized SVG formats

GIS © Casa dos Ventos
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▪ An integrative approach from Dutch institutions is beneficial to establish partnerships with 
Brazilian stakeholders and consolidate contracts with developers aiming export offtakers

Sources: Dutch Government, Port of Rotterdam, Port of Amsterdam, Groningen Seaports, North Sea Port, Invest International, Aurora Energy Research.

The Dutch side of the GH2 corridor is supported by numerous governmental 
and state-owned organizations

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Main stakeholders

Organization Description Relation to the Corridor Stage of the value chain

Ministry of Climate 
Policy and Green 
Growth

▪ Oversees the national hydrogen network plan 
and government strategy on hydrogen

▪ Establishes bilateral agreements with other 
countries to develop hydrogen supply chains

Ministry of Foreign 
Affairs

▪ Promotes international trade and Dutch 
expertise, assisting in the hydrogen strategy

▪ Establishes projects with other countries, 
leveraging the Netherlands’ strategic location 
and existing infrastructure

Netherlands 
Enterprise Agency 
(RVO)

▪ Supports subsidies schemes, promotes  trade, 
executes policies set by ministries and develops 
sustainable energy supply corridors

▪ Focus primarily in supporting Dutch companies 
to develop partnerships with projects in Brazil, 
offering non-investment assistance

▪ Develops and operates national hydrogen 
infrastructure, ensuring market access and 
sustainability in operation while mitigating risks 
and developing economies of scale

▪ Develops distribution network and 
import/storage facilities through subsidiaries 
HyNetwork and HyStock, besides sharing 
expertise for efficient and sustainable operations

Port authorities ▪ Constitutes locations for the import of hydrogen 
and its derivates, with import storage terminals 
and conversion facilities as well as 
transportation and distribution networks to 
offtakers in Northwest European market

▪ Acts as the receiving hubs of the GH2 from Brazil, 
equipped with storage and transportation 
infrastructure to efficiently process and 
distribute the imported hydrogen 

▪ Assists Dutch companies in making investments 
outside the Netherlands

▪ Supports governments in developing countries 
with infrastructure development

▪ Invests in private-owned strategic projects to 
foster the Corridor’s capabilities and needed 
structure
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▪ Key stakeholders in the Netherlands include 
governmental bodies and state-owned organizations. 

Key 
takeaways:

Entire value chain

Production Import

Production Import Offtake

Storage Distribution

Import

Distribution

Conversion

Storage

Production Import
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1) Considers the ‘Supply Feasibility’ and ‘Demand Assessment’ described in previous sections of this study. The Port of Rotterdam alone is estimated to require 0.7-1.7 MtH2/year by 2030 and 18 MtH2/year by 2050. 2) Equivalent 
to 1 GW electrolyzer capacity. Proxy calculated based on Fortescue’s ratio of ‘capacity/H2 output’. 3) Considers total Northeast offtake potential until 2030. 4) Calculated as direct combination of the target hydrogen demand for 
the Corridor in 2030 and the expected LCOH value ranges obtained by this study. 5) LCOH values presented in Public Call to select low-carbon Hydrogen Hubs to decarbonize Brazil’s industry (USD 2-8, with average USD 4.72). 

▪ The GH2 production in Brazil 
which is assessed as potentially 
feasible1 in the short-term is 
able to provide 0.92 MtH2 by 
2030, being 58% above the 
demand estimation1 for the 
Corridor by the same year.

▪ Approximately EUR 22.2b is the 
cost to build the minimum of 
projects’ capabilities required to 
meet the Corridor’s 2030 
estimated hydrogen demand. 

▪ Costs to produce the 0.58 MtH2 
target amount is kept between 
1.16-4.64b EUR.

▪ At least 63% of the expected 
GH2 production in Ceará and 
Piauí  by 2030 would need to be 
secured by the Corridor to meet 
its estimated demand1

▪ A total cost of ~38b EUR would 
be required to build the total 
projects’ pipeline until 2030.

Brazil’s expected net GH2 supply until 2030 would satisfy the 
estimated demand from the Corridor, exceeding it by 58%

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Required infrastructure and investments

0.58

2030

0.06

0.92

0.0

0.5

1.0

1.5

2027 2028 2029 2030

0.43

0.20

0.54

-0.31

2030
Year to meet 

demand

Green Hydrogen probability-weighted production pipeline in Brazil vs expected import demand from the Netherlands1

Mt/year

Demand3 Net supply

Cost of building highlighted projects to meet the Netherlands’ short-
term demand1

EUR b

14.3%

5.3%

6.1%

4.1%

6.0%

4.5%

33.4% 26.2% 22.2

Fortescue

Casa dos Ventos

Voltalia

Cactus Green Energy

FRV Cumbuco

AES

Solatio

Green Energy Park

Estimated cost to produce the Corridor’s demand for 
hydrogen by 20304

EUR b

2.741.91

1.16 4.64

Aurora LCOHBrazil’s Public Call LCOH5

Key takeaways:

Import 
demand1

Generation + Production

Voltalia logo in transparent PNG and vectorized SVG formats
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2025-26

Sources: H2Brasil, MegaWhat, Eixos, State Government of Ceará 
and Piauí, Aurora Energy Research.

158%
Supply over demand 

in the short-term

63% of net 
production

https://megawhat.energy/economia-e-politica/selecao-para-hubs-de-hidrogenio-recebe-70-propostas/
https://www.voltalia.com/
https://www.solatio.com.br/?lang=en
https://www.fortescue.com/en
https://casadosventos.com.br/en
https://www.solatio.com.br/?lang=en
https://www.fortescue.com/en


58CONFIDENTIAL

G
e

n
e

ra
ti

o
n

P
ro

d
u

ct
io

n

O
ff

ta
k

e

Critical infrastructure, which is still under development, may require 
up to ~EUR 2 billion in investments

1) Considering the ‘Demand Assessment’ estimation for 2030. 2) ZPE: Processing and Exportation Zone. 3) EHB: European Hydrogen Backbone. 4) According to discussions with the Corridor’s stakeholders, an estimated EUR 35b would be required to develop a hydrogen supply chain with a 1 
MtH2/year capacity. 5) Based on publicly available information, which may be underestimated. 6) Investment figures for reconversion projects are not found in publicly available sources. 7) Estimated EUR 27.5b required for materializing the planned EHB infrastructure by 2030 not accounted as 
mandatory for the Corridor’s materialization. 8) Levelized Costs of Transportation (LCOT) taken as the average between EUR 0.06-0.41, based on the “HyRegions” study. 

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Required infrastructure and investments

Key 
takeaways:

▪ Critical infrastructure to enable the Corridor is still under 
development and expected to materialize close to 2030

▪ First infrastructure enabling the Corridor in the Netherlands is 
expected to be operational before 2030

Sources: Pecém Port, Investe Piauí, PoR, Gasunie,  EHB, Aurora Energy Research.

Distribution + Conversion Export + Import Reconversion + Distribution

Required investments4 to enable the Corridor

▪ Projects in Piauí and Ceará, expected to meet the 
Corridor’s demand1 for GH2 until 2030, are being 
developed within ZPEs2 and close to port areas, 
simplifying the infrastructure required

− Transport pipelines connecting plants to export 
zones will be provided by local authorities, with 
costs embedded in their investment plans 

− GH2 developers will be responsible for 
constructing their own local storage and 
conversion facilities, with costs included in 
project investments

▪ The ports of Pecém (Ceará) and Luís Correia (Piauí) 
require further development to support export 
operations for the GH2 supply chain

▪ In the Netherlands, major ports have varying 
capabilities and development plans. The Port of 
Rotterdam the most ‘active’ in the shorter term:

− PoR aims to facilitate the import of 0.7-1.7 
Mt/year of hydrogen by 2030 and is working on 
the expansion of its OCI Ammonia terminal to 
accommodate up to 1.2 MtNH3/year after the 
first phase of construction

A Pecém port (CE) : Fully enable export operation until 2028

B Luís Correia port5 (PI): Enable all terminals, including GH2 and GNH3

▪ Distribution networks are being developed across 
the Netherlands and Europe, with some operations 
expected to commence int the short term:

− HyNetwork’s national pipeline system has 
begun development and is projected to be 
completed by 2033

− The EHB3 is under pressure of EU’s 2030 
emission reduction targets and plans first 
operations between 2029-2031

▪ Four large-scale reconversion projects (from 
ammonia carriers to hydrogen) are under 
development, with three targeting COD by 2028

C OCI  terminal expansion: Enable phase 1 of development

D HyNetwork development: Fully enable national grid until 2030

Not 
mapped:

E
Large-scale 
reconversion projects6 F

EHB first operating 
corridors7 

384
A

175
B

18
C

1,500

D

Infrastructure build (EUR M)

136

493

134

486

Hydrogen logistics (EUR m/year)

A Conditioning costs: Conversion to ammonia

B Transport costs: Import/export operation

C Reconditioning costs: Reconversion to hydrogen

D
Distribution costs8: transport to the Netherland’s 
local industry clusters 

https://www.rijksoverheid.nl/documenten/rapporten/2024/05/30/bijlaage-3-trinomics-blueterra-2024-hyregions-definitief-pdf-definitief
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Projects’ materialization

Projects expected until 2030 have 
not yet passed FID11

▪ All highlighted projects in Ceará and 
Piauí have not yet started construction

− Plants might take up to 4 years to 
become operational for large-scale 
exports

▪ Only 2 out of 9 projects are assessed 
as ‘on track’, according to publicly 
released updates

Project developers are mostly 
pioneers in GH2

2

▪ Stakeholders for highlighted projects 
are just launching their first GH2 
ventures, with reduced experience in 
its development

Sources: Aurora Energy Research

On the Brazilian side, regulatory and cost barriers add up to 
uncertainties related to production and critical infrastructure

1) FID: Final Investment Decision. 2) Rehidro: Special Incentives Regime for Low-Carbon Hydrogen Production; PHBC: Low-carbon hydrogen development program.  3) Brazilian System for Hydrogen Certification. 4) CCEE: Chamber of Electric Energy 
Commercialization.

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Key Barriers

Key 
takeaways:

▪ Despite great potential, Brazil presents systemic barriers which could hinder 
the Corridor’s materialization in the shorter term

▪ Most of the risks for the Corridor’s enabling environment stems 
from regulating and project developments’ uncertainties

Required capabilities

Port terminals  are not yet ready 
for GH2 exports 

1

▪ Port of Pecém (Ceará) anticipates 
investments of approximately BRL 2.2 
billion to establish itself as a GH2 hub

▪ The port in Piauí has not yet started its 
GH2/GNH3 terminal construction

Skilled workforce for GH2 
operations is still developing 

2

▪ Entities are promoting training 
programs, but a skilled workforce 
remains limited.

− Due to hydrogen's inherent 
hazards, specialized training is 
essential for safe handling.

− Formal study programs are scarce, 
and graduation typically requires 
more than one year

GH2-specific incentive programs 
are not yet active

1

▪ PHBC and Rehidro2 have recently 
gathered public input but are still 
formulating their regulations

▪ State-level laws, in general, have yet to 
be translated into actionable incentive 
mechanisms for GH₂

Centralized GH2 certification is 
still not in place

2

▪ Established in law, the SBCH23 has not 
yet been implemented

− The CCEE⁴ has introduced an early 
certification procedure, but it lacks 
consolidation.

− Key parameters for certification 
and compliance with EU criteria are 
still not fully defined.

Enabling regulations Potential costs

Input costs may prove excessive1

▪ Forecasted rise in baseload electricity 
price between 2025-30 may increase 
costs of energy supply contracts 

▪ Water usage may be costly if 
desalinated water is to be considered

Elements of value chain have 
uncertain cost estimates

2

▪ With required infrastructure still 
under development, logistic costs are 
still uncertain

− Large scale of export operation may 
experience bottlenecks, increasing 
costs in the chain (such as transport 
and storage)
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On the Netherlands’ side, key barriers and risks hinder the ability to 
effectively connect ammonia imports to hydrogen demand

1) Considers GNH3-GH2 conversion by a 1/0.178 mass ratio and 75% efficiency rate. 2) According to the ‘Demand Assessment’ developed in this study.

IV. Roadmap for the realization of the Corridor – Short-term roadmap – Key Barriers

Key 
takeaways:

▪ In order to meet the expected import demand, the Netherlands need 
to improve its ability to receive and process ammonia into hydrogen

▪ The development of the distribution network might affect the 
consolidation of demand, critical to the materialization of the corridor

Import and processing capacity

Despite PoR being already considered a Methanol hub, most short-term supply 
for the Corridor is likely to be in the form of Ammonia

1

▪ The Netherlands’ ammonia import capacity currently is mainly provided by the OCI 
import terminal in the Port of Rotterdam (PoR), with latest updated capacity of 0.55 
MtNH3/year

− Converted to hydrogen, this would translate to ~0.07 MtH2/year1, below the short-
term import target of 0.58 MtH2/year2

− New expansion of the OCI terminal to 1.2 MtNH3/year had FID announced in 2022 
but no publicly available update.  However, this would translate to ~0.16 
MtH2/year1, still lower than the short-term target

▪ A project for ammonia import/storage operation in Vopak Vlissingen Terminal by 
North Sea Port was also announced in 2022, but with no publicly available update

Capabilities for reconversion of ammonia into hydrogen (‘cracking’) are still in 
early stages of development

2

▪ So far, the 4 mapped large-scale ammonia cracking initiatives in the Netherlands are 
mainly in the feasibility study stage, which could hinder the Netherland’s potential to 
process the imported hydrogen carrier

− CODs are expected between 2026-28 and average capacity is ~1-2 MtNH3/year

Local demand in the Netherlands and neighboring countries might be impacted 
by the distribution networks’ development

1

▪ The ‘chicken and egg’ dilemma might materialize for the Corridor operation, where 
the delays in the distribution network’s development may hinder the upcoming 
demand from industry clusters, and vice-versa

− The Delta Rhine Corridor (DRC) is expected to become operational later than 
2030

− The HyNetwork grid requires substantial investments up to EUR 1.5b until 2030

Local demand and distribution network
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▪ The GH2 production in Brazil 
which is assessed as potentially 
feasible1 in the mid-term is able 
to provide 2.65 MtH2 by 2040, 
representing 79% of the 
demand estimation1 for the 
Corridor by the same year.

▪ A total cost of ~98b EUR would 
be required to build the total 
projects’ pipeline until 2040.

▪ Costs to produce the 3.36 MtH2 
target amount is kept between 
6.72-26.88b EUR.

▪ If kept the same ratio of project 
costs per MtH2 added to the 
pipeline, more ~21.8b would be 
required in the form of 
additional projects to be 
developed in order to meet the 
Corridor’s 2040 estimated 
hydrogen demand. 

The expected net GH2 supply to be provided by Brazil until 2040 
would account for 79% of the estimated demand from the Corridor

1) Considers the ‘Supply Feasibility’ and ‘Demand Assessment’ described in previous sections of this study. The Port of Rotterdam alone is estimated to require 0.7-1.7 MtH2/year by 2030 and 18 MtH2/year by 2050. 2) Equivalent 
to 1 GW electrolyzer capacity. Proxy calculated based on Fortescue’s ratio of ‘capacity/H2 output’. 3) Considers total Northeast offtake potential until 2030. 4 ) Calculated as direct combination of the target hydrogen demand for 
the Corridor in 2030 and the expected LCOH value ranges obtained by this study. 5) LCOH values presented in Public Call to select low-carbon Hydrogen Hubs to decarbonize Brazil’s industry (USD 2-8, with average USD 4.72). 

IV. Roadmap for the realization of the Corridor – Mid-term roadmap – Required expansion

Key takeaways:

1.23

2.65

0.09

0

1

2

3

4
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0.54

1.16

-0.55
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2034-38

Green Hydrogen probability-weighted production pipeline in Brazil vs expected import demand from the Netherlands1

Mt/year

2040+
Year to meet 

demand
79%

Supply share of 
demand

Estimated cost to produce the Corridor’s demand for 
hydrogen by 20404

EUR b

15.8611.10

6.72 26.88

Aurora LCOHBrazil’s Public Call LCOH5

3.36

2040

Import 
demand1

Demand3 Net supply

3.2%

3.7%

2.8%

1.9%

4.8%

1.6%

3.7%

42.8% 35.5% 98.1

Cost of building highlighted projects to meet the Netherlands’ short-
term demand1

EUR b

Fortescue

Casa dos Ventos

Voltalia

Cactus Green Energy

FRV Cumbuco

Fuella

AES

Solatio

Green Energy Park

Generation + Production

127% of net 
production

Sources: H2Brasil, MegaWhat, Eixos, State Government of Ceará 
and Piauí, Aurora Energy Research.

https://megawhat.energy/economia-e-politica/selecao-para-hubs-de-hidrogenio-recebe-70-propostas/
https://casadosventos.com.br/en
https://www.voltalia.com/
https://www.solatio.com.br/?lang=en
https://casadosventos.com.br/en
https://www.solatio.com.br/?lang=en
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The Netherlands would require expansion of import and reconversion 
capabilities to accommodate the Corridor’s increased demand for GH2

1) ZPE: Processing and Exportation Zone. 2) Long-term plans with no investment estimates found in publicly available sources. 3) This would account for ~0.26 MtH2/year  throughput, still below the 1.28 MtH2/year estimated target for the full import demand by 2040. 4) According to discussions 
with the Corridor’s stakeholders, an estimated EUR 35b would be required to develop a hydrogen supply chain with a 1 MtH2/year capacity. 5) Estimated EUR 80-143b required for materializing the planned EHB infrastructure by 2040 not accounted as mandatory for the Corridor’s materialization. 
6) Levelized Costs of Transportation (LCOT) taken as the average between EUR 0.06-0.41, based on the “HyRegions” study. 

IV. Roadmap for the realization of the Corridor – Mid-term roadmap – Required expansion

Key 
takeaways:

▪ If materialized as planned, critical Brazilian infrastructure to 
enable export demand for the mid-term (2040) would mainly 
be already deployed in the shorter term (2030)

▪ New terminals for ammonia imports and reconversion would need to be 
developed (in addition to the OCI expansion), and the DHC/EHB could be 
decisive to materialize the increased demand forecasted for the mid-term

Sources: Ammonia Energy Association, Pecém Port, Investe Piauí, Port of Rotterdam, Gasunie,  EHB, Aurora Energy Research.

Distribution + Conversion Export + Import Reconversion + Distribution

▪ Projects in Piauí and Ceará with COD expected for 
the shorter term (2030) already meet the 
Netherlands’ GH2 import target for 2040

− Infrastructure would not require any sensible 
expansion other than those accounted in 
projects’ investments plans

▪ Nevertheless, the following expected projects in 
the states’ pipeline are also to be established within 
the  ZPE1/port areas

− These should share the same ‘backbone’ 
infrastructure, with plant-port pipelines also 
provided by locally and storage/conversion 
accounted in projects’ investments

▪ Constructions to enable export operations for 
ports of Pecém (Ceará) and Luís Correia (Piauí) 
until 2030 could potentially accommodate 
additional plants to be developed in the future

▪ In the Netherlands, highlighted ports present 
longer-term development plans2:

− PoR has additional phases for its OCI ammonia 
terminal reaching up to 2 MtNH3/year3, besides 
other 4 new terminals announced

− North Sea port estimates 6 Mt/year hydrogen 
import potential by 2050

− Groningen Seaports has plans to transform an 
LNG terminal into a hydrogen in the long term

Hydrogen logistics (EUR m/year)

A
Delta Rhine 
Corridor: 
Simultaneous 
construction of the 
four pipelines 
between 
Rotterdam and 
Chemelot 790

2,855

777

2,817

A Conditioning costs: Conversion to ammonia

B Transport costs: Import/export operation

C Reconditioning costs: Reconversion to hydrogen

D
Distribution costs6: transport to the Netherland’s local 
industry clusters 

▪ 1 out of the 4 large-scale mapped reconversion 
projects, targeting 1 Mt/year capacity2 , has not yet 
defined COD estimates 

▪ The Delta Rhine Corridor (DHC) is expected to 
become operational by 2032, connecting 
Rotterdam to South Limburg and Germany

▪ The European Hydrogen Backbone (EHB) has 
completion expected for 2040, uniting 33 future 
hydrogen network operators across 5 main 
corridors and spanning over 28 countries in Europe

1,000A

Not mapped:

E
Long-term, large-scale 
reconversion projects

F EHB full operating 
corridors5 
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Infrastructure build (EUR M)

Required investments4 to enable the Corridor

https://www.rijksoverheid.nl/documenten/rapporten/2024/05/30/bijlaage-3-trinomics-blueterra-2024-hyregions-definitief-pdf-definitief
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Among the pipeline of hydrogen projects, two plants (Solatio and Green 
Park) account for ~75% of the required volumes

1

▪ Dependence on few large-scale projects make the Corridor vulnerable to risks 
over the materialization of those operations1

− While other projects are also in development, their hydrogen production plans 
are small relative to the expected Corridor demand

▪ Although these projects mostly target exports to Europe, dedicated contracts 
might already be in place with other parties from the start of projects’ activities. 
Green Energy Park, for example, has plans to export GH2 to Croatia

If project portfolio diversification is needed for the Corridor, infrastructure 
and materialization risks may increase.

2

▪ To mitigate the dependence over the large-scale projects in Piauí, the Corridor 
would rely on projects that are currently still in MoU phase 

− Ceará has over 35+ signed MoUs for GH2, but lacks concrete information on 
when and which projects would actually materialize

▪ Apart from it, the Corridor could capture projects located outside port/ZPE areas

− Infrastructure to connect production to export ports would depend on the 
development of national-level transport infrastructure, such as rails and roads

Sources Aurora Energy Research.:

The Corridor’s medium-term risks include securing key export 
contracts and uncertainties regarding Brazil’s local offtake potential

1) Risks to the realization of these projects also stem from the need to enable grid connections for GH2 production energy supply.

IV. Roadmap for the realization of the Corridor – Mid-term roadmap – Potential risks

Key 
takeaways:

▪ The Corridor has risks in relying over few large-scale projects in Brazil, and the 
alternative to diversity local supply might stumble into infrastructure bottlenecks

▪ The Brazilian  future scenario for usage of its rising GH2 production is 
still uncertain and might impose changes to the Corridor’s operation

There are uncertainties about local offtake potential in Brazil, which depend 
on industry adoption and economic development

1

▪ Depending on technological advancements, adoption of GH2 as substitute for 
fossil fuels in industry and transportation could increase local demand for the 
product and hence compete with the export operation

− Current forecasts of local offtake potential in Brazil cannot measure the 
different levels of GH2 adoption across local economies in the following 
decades

▪ Local markets might also develop to use GH2 as input to produce secondary export 
products such as biofuels and fertilizers, which would divert the hydrogen focus 
from ‘raw’ exports

Regulations may evolve to emphasize local offtake rather than exports2

▪ State-level laws and national-level programs currently manifest the intention to 
foster Brazil’s internal consumption of GH2, specially in industry and transport 
sectors, which could compete to the Corridor’s export targets

− If pursued by future governments, dedicated incentive mechanisms for local 
offtake may turn the export business case less attractive

Local offtake and ‘protective’ regulationsLarge-scale projects and infrastructure development
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On the Netherlands’ side, key barriers and risks are focused on the 
conversion from carriers into hydrogen

1) Considers GNH3-GH2 conversion by a 1/0.178 mass ratio and 75% efficiency rate.

IV. Roadmap for the realization of the Corridor – Mid-term roadmap – Potential risks

Key 
takeaways:

▪ The mid-term operation for the Corridor is marked by uncertainties 
related to the Netherlands’ import and distribution capabilities, 
with potential impacts over mid-term forecasted demand

▪ If the expected rise in demand between 2030 and 2040 is materialized, 
current infrastructure for imports and reconversion would likely need to 
be upgraded beyond currently announced projects and expansion plans

Rise in expected demand would need to be followed by infrastructure expansion 1

▪ The Netherlands’ demand for imported hydrogen is expected to grow 7x between 2030 and 2040, which implies the need for 
an expanded infrastructure in place

− Final expanded import capacity for the OCI ammonia terminal in PoR would yet not suffice the increase in demand 
(providing 2 MtNH3/year capacity in contrast with the estimated 25.17 MtNH3/year1 of demand), therefore relying on new 
projects to cover ~90% of the demand by 2040 (which currently have only been announced)

− Capabilities for ammonia reconversion to hydrogen would need further expansion, as current mapped developments may 
not yet to meet the entire demand (~ 6 MtNH3/year would be needed for each project of the 4 mapped initiatives, if relying 
only on those)

Given the developments achieved in the distribution network, demand could deviate from forecasts2

▪ Demand could rise at a slower pace in the mid-term given delayed and/or unfinished distribution, import or processing projects

− This could result in reduced demand for the Corridor during the delayed development period, impacting its business case

− Ultimately, such demand uncertainty across the timeline would translate into challenges to manage the chain, endangering 
the security of supply

Scale of infrastructure and demand materialization
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Agenda

I. The potential for a Northeast Brazil-Netherlands Green Hydrogen Corridor

II. Enabling environment for the Corridor in Brazil

III. Value chain for the Corridor

IV. Roadmap for the realization of the Corridor

V. Key actionable takeaways
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We outline suggested initiatives under the three stages of the 
proposed roadmap:  Contract supply (1/3)

1) As a preliminary step, the Dutch parties must consolidate the Corridor’s figures for short-term GH2 demand.

V. Key actionable takeaways

Our proposed action plan is intended to engage stakeholders across geographies and timelines to minimize delays and support the Corridor’s materialization.

Stage 1: Contract Supply

▪ Objective:

Secure an adequate Brazilian supply of certified green hydrogen for the Corridor by 2030

▪ Key Results:

1. Establishment of a centralized database of hydrogen projects being developed in Ceará and Piauí, including continuously updated information on development stages, 
COD, GH2 output capacity and, ideally,  construction cost estimates

2. Implementation the Brazilian System for Hydrogen Certification (SBCH2), aligned with the requirements of the EU’s RED III Act

3. Securing of contracts for at least 50% of the envisaged GH2 demand from the Corridor by 2030

▪ Suggested initiatives1:

a. Define a continuous engagement approach with developers:

a. Establish ongoing dialogue with developers in Ceará and Piauí to identify bottlenecks

b. Maintain regular communication channels to address project updates, challenges, and opportunities

b. Approach Ceará, Piauí and national government entities to express interest in Brazil’s GH2 supply, discuss the bottlenecks identified by developers and establish 
partnerships to foster the Corridor, especially in terms of:

a. Consolidating a detailed view of ongoing GH₂ projects, including updated development stages, COD, and capacity estimates

b. Aligning the Brazilian System for Hydrogen Certification (SBCH2) with EU RED III standards to ensure compliance for European offtakers.

c. Developing a Hydrogen Purchase Agreement (HPA) template to streamline negotiations between Brazilian producers and European offtakers.
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We outline suggested initiatives under the three stages of the 
proposed roadmap: Foster infrastructure (2/3)

1) As a preliminary step, the Dutch parties must clearly outline the expansion plans for GH2 import and ammonia cracking potential in the Netherlands.

V. Key actionable takeaways

Our proposed action plan is intended to engage stakeholders across geographies and timelines to minimize delays and support the Corridor’s materialization.

▪ Objective:

Build the required infrastructure to operationalize the Corridor’s import chain from Brazil to the Netherlands

▪ Key Results:

1. Completion of critical infrastructure at Luís Correia (Piauí) and Pecém (Ceará) ports to connect GH₂ developers with COD targets by 2030

2. Development of Dutch capabilities to import and process 100% of the envisioned GH₂ demand from Brazil (as green ammonia - GNH₃) by 2030

▪ Suggested initiatives1:

1. Collaborate with GH₂ developers and the governments of Ceará/Piauí to:

a.  Assess critical infrastructure construction requirements, addressing status and bottlenecks

b. Accelerate the introduction of GH₂-specific incentives (e.g., Rehidro, PHBC) to support the development of GH₂ plants and related infrastructure

c. Connect infrastructure and investment-related Dutch stakeholders (e.g., Gasunie, PoR and Invest International) to Piauí/Ceará state governments and local 
infrastructure contractors to exchange know-how and support the acceleration of port construction in Brazil

2. Work with local universities (e.g., Federal University of Ceará, Piauí Instituto de Tecnologia) and governments to assess workforce readiness and establish training 
programs in collaboration with Dutch stakeholders

3. Approach PoR and developers of Dutch ammonia cracking projects to secure the processing capabilities required for the Corridor’s envisaged demand by 2030, 
providing regulatory support and fostering EU aid through schemes such as the ‘EU Innovation Fund’ and the ‘Clean Hydrogen Partnership’

Stage 2: Foster infrastructure
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We outline suggested initiatives under the three stages of the 
proposed roadmap: Consolidate distribution (3/3)

1) As a preliminary step, the Dutch parties must clearly outline the distribution network plans for the Netherlands and Europe.

V. Key actionable takeaways

Our proposed action plan is intended to engage stakeholders across geographies and timelines to minimize delays and support the Corridor’s materialization.

▪ Objective:

▪ Suggested initiatives1:

Establish a comprehensive distribution network for the Netherlands’ imported hydrogen, ensuring delivery to offtakers and demand centers across Europe.

▪ Key Results:

1. Completion of the network system required to distribute 100% of the estimated Corridor’s imported GH2 by 2030 from Dutch ports to demand centers in the 
Netherlands and across Europe

2. Alignment of contracted hydrogen volumes from Brazil and other exporters with a realistic view of the hydrogen distribution capabilities to demand centers in Europe

1. Evaluate the status, bottlenecks, and attainable network infrastructure for hydrogen distribution by 2030, in partnership with Gasunie, Dutch port authorities and 
related stakeholders

2. Provide support to connect network developers to the Netherlands and EU’s funding programs (e.g., Connecting Europe Facility – Energy , Accelerated Climate 
Investments Industry – VEKI)

3. Engage demand centers by providing updates on pipeline development progress and aligning short-term plans for distribution development with expected demand

4. Update the Corridor’s demand forecasts based on realistic expectations for distribution coverage for European demand centers

a. Facilitate bilateral negotiations for Hydrogen Purchase Agreements (HPAs) between Brazilian GH₂ developers and European demand centers. This would help 
build trust in the value chain and ensure alignment with key development milestones for the Corridor

Stage 3: Consolidate distribution
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