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1   
Introduction 

Uruguay has taken significant steps to establish itself within the global hydrogen and 
Power-to-X (PtX) landscape. Leveraging its strong renewable energy foundation, the 
country has launched pilot projects, initiated international cooperation agreements, and 
begun exploring potential export markets. A review of the current hydrogen and PtX 
market landscape reveals both opportunities and challenges: while Uruguay benefits 
from abundant renewable resources and a supportive policy environment, further invest-
ment in infrastructure, workforce development, and international partnerships will be 
crucial for scaling up. 
 
To provide a structured overview, the roadmap includes an analysis of ongoing activities 
and relevant stakeholders, supplemented by a SWOT assessment and evaluations from 
stakeholder questionnaires. This analysis underscores Uruguay’s key strengths—such as 
energy security, political stability, and international credibility—while also pinpointing 
gaps in research capacity, industrial readiness, and market development. The active par-
ticipation of ministries, agencies, academia, and the private sector highlights the neces-
sity for coordinated efforts among stakeholders. 
 
Building on this foundation, the report introduces a dedicated R&D Roadmap that serves 
as a key element of Uruguay’s national hydrogen strategy. The roadmap is structured 
into three distinct phases: foundation and early actions (2026–2028), scaling and demon-
stration (2029–2033), and integration and global competitiveness (2034–2040). Each 
phase specifies the activities to be undertaken, including research infrastructure devel-
opment, workforce training, market establishment, and regulatory stability. This initiative 
is underpinned by a Monitoring & Evaluation Framework, which outlines the methods 
for tracking progress through annual reports, biannual stakeholder reviews, five-year in-
dependent evaluations, and a KPI dashboard aligned with international benchmarks. 
 
The objective of this report and the accompanying roadmap is to provide a strategic 
framework that guides Uruguay in developing a sustainable and competitive green hy-
drogen and Power-to-X R&D landscape and further industry, facilitating informed deci-
sion-making and fostering collaboration among stakeholders to achieve national energy 
goals. By aligning strategic priorities with systematic monitoring, Uruguay is equipping 
itself with the tools necessary for evidence-based decision-making, policy adjustments, 
and an enhanced role in the global hydrogen economy. The involvement of international 
partners—such as the German Embassy and cooperation platforms with the EU—further 
ensures that Uruguay’s R&D roadmap remains connected to global innovation and mar-
ket trends.  
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2   
Description of the methodology 

This study utilizes a comprehensive methodology to examine the dynamics of the green 
hydrogen market in Uruguay. The process began with an extensive literature review, 
which involved collecting relevant information from academic articles, government re-
ports, and industry publications. This review established a foundational understanding 
of the current landscape of green hydrogen technologies, policies, and market trends. 
 
Subsequently, a mapping of key stakeholders in the green hydrogen market was con-
ducted to identify essential players, including public entities, private companies, and re-
search institutions. This mapping exercise provided valuable insights into the roles and 
contributions of various actors within the ecosystem, facilitating a clearer understanding 
of the collaborative dynamics at play. 
 
To gather qualitative insights, questionnaires were developed and distributed, along with 
conducting interviews with stakeholders. The questionnaires were carefully designed to 
capture perspectives on existing challenges, opportunities, and the strategic direction of 
the green hydrogen sector. In-depth interviews with key figures, such as industry repre-
sentatives and academic experts, were also carried out to collect firsthand accounts of 
their experiences and expectations regarding green hydrogen initiatives. 
 
Finally, a SWOT analysis was performed to assess the strengths, weaknesses, opportuni-
ties, and threats associated with the green hydrogen market in Uruguay. This analysis 
synthesizes findings from the literature review, stakeholder interviews, and mapping ex-
ercise, offering a comprehensive overview of the current landscape. The results of this 
analysis will inform future strategic recommendations, guiding stakeholders in navigating 
the evolving green hydrogen ecosystem and optimizing their contributions to the sector's 
growth. 
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3   
Current hydrogen and PtX Market landscape in Uruguay 

3.1 Current status in Uruguay 

3.1.1 Energy situation  

This chapter provides an overview of the energy system infrastructure in Uruguay, high-
lighting the country's installed power capacity and the sources of electric power gener-
ation. Uruguay's energy supply is primarily derived from four hydroelectric plants situated 
along the Río Uruguay and Río Negro, complemented by thermal power plants using 
steam turbines, gas turbines fueled by fossil fuels and biomass, and an increasing contri-
bution from wind and solar generation farms. This diverse energy mix not only ensures 
a reliable electricity supply but also aligns with Uruguay's goals for sustainable energy 
transition and reduced carbon emissions.  
 
Transmission lines infrastructure: With a network of 83,277 km, electrification reaches 
99.8% of the country's homes. The national electrical system consists of two large high-
voltage transmission networks mainly at 150 kV (Table 1) (Enel foundation 2019). Uru-
guay is also electrically connected to Argentina with a capacity of 2,000 MW and to 
Brazil with a capacity of 570 MW. The geographical distribution of electricity generators 
in Uruguay is indicated in Figure 1. The electrical generators are composed of 42 wind 
power plants, 4 hydroelectric power plants, 17 solar photovoltaic generators, 12 thermal 
power plants (biomass) and 4 thermal power plants (fossil fuels) (Balance Energético 
Nacional Uruguay 2024). 
 

Table 1. Voltage levels in kV and extensions of transmissions lines in Uruguay (Enel foundation 
2019).  

Voltage level (kV) Total length (km) 

150 3,923 

230 11 

500 1,078 
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Figure 1. Geographical distribution of electricity generators in Uruguay ) (Balance Energético 
Nacional Uruguay 2024). 

 
Installed power capacity: Uruguay's installed power capacity consists of both renewable 
and non-renewable resources. As of 2023, the total installed capacity was 5,263 MW, 
with 78% coming from renewable sources such as hydro, biomass, wind, and solar en-
ergy, and 22% from non-renewable sources like diesel, fuel oil, and natural gas. The 
total installed capacity increased by 7% in 2023, primarily due to a 75% rise in biomass 
capacity and a 7% increase in solar photovoltaic installations. Although the hydropower 
generation capacity has not changed, its share of the total installed capacity has de-
creased from 60% in 1967 to 29% in 2023, mainly because of the growth of other 
renewable sources, particularly wind energy. In terms of thermal power, the "Punta del 
Tigre" plant is essential for meeting domestic electricity demand and plays a role in ex-
porting energy to neighboring countries as well. This plant is expected to serve as thermal 
backup for the next 30 years ) (Balance Energético Nacional Uruguay 2024).  
 
Electric power generation: In 2023, total electricity production reached 12,877 GWh, 
with renewable energy sources accounting for 92% of this output, while the remaining 
8% was derived from fossil fuels. Public service power plants contributed approximately 
10,817 GWh, representing 84% of the total generation, whereas self-generation facili-
ties produced around 2,060 GWh, or 16%. Domestic electricity demand was met 89% 
by national production, with significant supplemental imports of approximately 1,396 
GWh from neighboring countries. Additionally, the country exported 244 GWh of elec-
tricity, with over 50% originating from hydroelectric power and 2% from fossil fuels. Of 
the exported electricity, 94% was directed to Argentina and 6% to Brazil (Balance Ener-
gético Nacional Uruguay 2024).  
 
Primary energy supply: Figure 2 illustrates Uruguay's primary energy matrix for 2023, 
which comprises: 32,622 GWh from biomass, 27,482 GWh from oil and oil derivatives, 
4,768 GWh from wind energy, 3,512 GWh from hydroelectricity, 768 GWh from natural 
gas, and 582 GWh from solar energy (both photovoltaic and thermal). Additionally, elec-
tricity imports totaled 1,396 GWh, resulting in a total energy supply of 71,245 GWh 
(6,126 ktoe) for this year. In 2023, Uruguay's energy matrix consisted of 58% renewable 
sources, 40% non-renewable sources, and 2% imported electricity ) (Balance Energético 
Nacional Uruguay 2024). 
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Figure 2. Primary energy matrix in Uruguay) (Balance Energético Nacional Uruguay 2024) 

 
Oil products supply: The refinery (ANCAP) commenced its planned maintenance shut-
down in September 2023. Production of oil derivatives fell by 31% compared to the 
previous year, while imports surged by 140%. Production of petroleum derivatives 
amounted to 17,084 GWh/a in this year. The primary product was diesel oil (8,106 
GWh/a), followed by automotive gasoline (5,106 GWh/a) and fuel oil (1,361 GWh/a). As 
“own consumption” in the refineries, 488 GWh/a of fuel oil and 233 GWh/a of petro-
leum coke were produced) (Balance Energético Nacional Uruguay 2024). 
 
Energy demand: In 2023, Uruguay's total energy consumption reached a record 62,069 
GWh. The industrial sector remained the largest consumer, representing 48% of total 
energy use, a consistent trend since 2008. This was followed by the transportation sector 
at 26%, residential use at 16%, commercial/services/public sectors at 6%, primary activ-
ities at 3%, and unidentified consumption at 1%. According to (Balance Energético 
Nacional Uruguay 2024), the growth in final energy consumption recorded in 2023 was 
mainly due to the increase in the industrial sector (manufacturing and construction), since 
the residential, commercial/services/public sector and transportation sectors recorded de-
creases.  

3.1.2 Renewable energyIn terms of renewable energy, Uruguay currently has capac-
ities in hydro, wind, and solar energy. In 2023, the country achieved high percentages 
of variable renewable energy generation with a maximum daily share from renewable 
energies of 90% (REN21 2024) and ranks among the top countries with the highest 
share of renewable electricity generation. In the medium- to long-term, Uruguay has the 
potential to install new renewable energy generation sources. 
 
Uruguay's electricity generation matrix is composed of 92% renewable sources. As 
shown in Figure 3 wind generation leads with a 37% share, followed by hydroelectric 
power at 27%, biomass at 24%, and solar at 4%. In contrast, fossil fuel-based electricity 
accounts for 8% of the total (Balance Energético Nacional Uruguay 2024). Key observa-
tions for 2023 include a decreased contribution from hydroelectric power due to drought 
conditions, a significant amount of unused energy from hydro, wind, and solar sources 
due to low electricity demand, and an increase in thermal generation from biomass fol-
lowing the launch of the third pulp mill. 
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Figure 3. Electrical generation in 2023 by source (Balance Energético Nacional Uruguay 2024) 

 

3.1.3 Water resources 

In terms of water resources, Uruguay has six major river basins: the Río Uruguay (113,608 
km2), the Río de la Plata (34,016 km2), Laguna Merín (28,777 km2), the Río Negro (68,216 
km2), the Río Santa Lucía (13,487 km2), the Atlantic Ocean (Ministerio de Ambiente 
2025). Surface water constitutes the main source of water supply, with 87% used for 
irrigation, 11% for domestic purposes, and 2% for industrial activities. Irrigation is the 
predominant use in most basins; however, in the Río Santa Lucía basin, domestic use is 
more common, while industrial use is predominant in the Río de la Plata (Mapeko 2022).  

 

Figure 4. Map of main basins in Uruguay. 1) Río Uruguay, 2) Río de la Plata, 3) Atlantic Ocean, 4) 
Laguna Merín, 5) Río Negro, 6) Río Santa Lucía (Ministerio de Ambiente 2021) (Mapeko 2022). 

1 
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The Río Uruguay and Río Negro have the highest concentration of large dams in the 
country, primarily for hydroelectric power generation, with a total storage capacity of 
17.3 km3 (Mapeko 2022).  Among the major dams are: 

• Salto Grande dam, which is located on the Río Uruguay and has an electricity 
generation capacity of 1,890 MW with a storage capacity of 5 km3 

• Rincón del Bonete dam, situated on the Río Negro with a generation capacity of 
160 MW and a storage capacity of 8.8 km3 

• Baygorria dam, which is located on the Río Negro with an electricity generation 
capacity of 108 MW and a storage capacity of 0.6 km3 

• Palmar dam, located on the Río Negro. This dam has an electricity generation 
capacity of 333 MW and a storage capacity of 2.85 km3. 

There are also other dams for industrial and irrigation purposes on the Río Santa Lucía 
and small private ponds, primarily for irrigation, with an estimated total capacity of 1.4 
km3 (Mapeko 2022). Regarding aquifers, the Acuífero Guaraní represents one of the 
most important groundwater reserves of fresh water and has a water potential of 40,000 
km3. As indicated in Figure 5, this aquifer is shared between the territories of Argentina, 
Brazil and Uruguay. In Uruguay, this aquifer occupies an area of 43,000 km2 (Portal Ed-
ucativo). 
 

 

Figure 5. characteristics of the Acuífero Guaraní (Portal Educativo) 

In total, Uruguay currently has approximately 92,000 million m3/a of water available 
(Brener 2024; Universidad Católica del Uruguay 2024). The current uses authorized by 
DINAGUA for all nationwide activities amounted to 4,400 million m3 in 2022, which 
consumption represents about less of the 5%. According to (Ministerio de Industria, En-
ergía y Minería 2023a) the additional water requirements to supply the production of 
green hydrogen and derivatives in Uruguay were estimated to represent an additional 
water demand of less than 1%. Figure 6 indicates the potential water consumption iden-
tified for the National Roadmap for green hydrogen and its derivatives in 2040.  
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Figure 6. Water consumption authorized by DINAGUA - comparison with H2 projects and roadmap 
potential (thousands of m3/a) (Ministerio de Industria, Energía y Minería 2023a) 

3.1.4 CO2-resources 

In 2024, over 11.36 Mt/a of CO2 emissions were unavoidable, linked to industrial activi-
ties in the country. As shown in Figure 7, the primary source of CO2 emissions is biogenic, 
originating from cellulose plants, which account for more than 9.3 Mt/a of emissions, 
representing 82% of the total CO2 output. These biogenic sources are mainly situated in 
the southwest region of Uruguay (Ministry of Economic Affairs and Climate Policy of the 
Netherlands 2024), (Vukasovic and Messina 2024a). Furthermore, most of the rest of the 
emissions are distributed to some industrial conglomerates, especially in the following 
areas (Vukasovic and Messina 2024a): 

• Northern Conglomerate (Tacuarembó and Rivera) with 0.6 Mt/a, representing 
5% of the total CO2 emissions. The sectors within this conglomerate are 
sawmills, electricity generation based on biomass residues and refrigeration 
plants 

• Northern Litoral Conglomerate (Paysandú and Artigas): 0.4 Mt/a (4% of total); 
Sectors: biofuels and cement 

• Eastern Conglomerate (Lavalleja and Treinta y Tres): 0.4 Mt/a (4% of the total); 
Sectors: cement, lime and beer production 

• Rest: 0.6 Mt/a (5% of the total); Sectors: mills, meat packing plants and 
sawmills. 

 

 

Figure 7. CO2 Sources in Uruguay (Ministry of Economic Affairs and Climate Policy of the Nether-
lands 2024) 
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3.1.5 Infrastructure (ports, railways, pipelines)  

Port Infrastructure: Uruguay's maritime infrastructure features a blend of deep-water 
hubs and a network of regional and private terminals, creating a strong foundation for 
future logistics related to green hydrogen. In 2022, the Uruguayan port system achieved 
a total cargo volume of approximately 20 million tons, distributed among the country's 
seven ports (INEFOP), (Ámbito 2023) . 

• Port of Montevideo: This port led operations with a total of 17.4 million tons 
handled, including both bulk cargo and containers. Additionally, it reached a 
historic milestone by handling over 1 million TEUs (Twenty-foot Equivalent 
Units), solidifying its position as one of the major ports in Latin America and the 
Caribbean in terms of container activity. 

• Port of Nueva Palmira: This port managed 2.1 million tons, distributed among 
exports (40%), imports (23%), and transshipments (37%), primarily sourced 
from the Paraguay-Paraná waterway. 

• Other Ports: The ports of Paysandú, Juan Lacaze, Colonia, Fray Bentos, and La 
Paloma collectively handled a total of 1.5 million tons, distributed across exports, 
imports, and transit. 

The Port of Montevideo, the main deep-water entry point, is currently undergoing ex-
tensive modernization, supported by an investment of around USD 460 million (Katoen 
Natie 2021). This upgrade includes the installation of new STS cranes, the introduction 
of shore power ("cold-ironing") facilities, and the expansion of a 14-meter dredged ac-
cess channel, (Global Construction Review 2021). These improvements will enable the 
port to accommodate ships with a capacity of up to 578,000 m³ (approximately 15,000 
TEU) (Freight Amigo) and position it, under the management of logistics company Katoen 
Natie, as a strategic launch pad for ammonia and e-fuel exports. Additionally, the port 
of Nueva Palmira, situated along the Paraguay-Paraná waterway, functions as a free-
trade bulk hub, effectively linking the hinterland to the Río de la Plata. This port is in-
creasingly handling transshipments of grain and mineral ores, enhancing its role in re-
gional logistics (Administración Nacional de Puertos 2024b), (Instituto Nacional de 
Logística 2016).  
 
In addition to these major ports, the Administración Nacional de Puertos (ANP) oversees 
a network of river and coastal ports that further expands Uruguay's export capacity (Ad-
ministración Nacional de Puertos 2024a). Key ports in this network include Colonia del 
Sacramento, which services ferries and short-sea cargo; Fray Bentos and Paysandú, which 
handle bulk and barges; Salto, catering to passenger and light freight (Administración 
Nacional de Puertos 2025) and Juan Lacaze and Carmelo, which focus on cabotage and 
tourism. Private free trade zones, such as the Navíos and ONTUR terminals in Nueva 
Palmira (specializing in grains and iron ore), Montes del Plata, and UPM’s facilities for 
pulp and biomass, as well as ANCAP’s single point mooring at José Ignacio for crude 
imports, further enhance capacity. Several smaller industrial piers also manage the han-
dling of cement, fertilizers, and fuels (INEFOP), (INALOG and Uruguay XXI 2016). 
 
Uruguay is also exploring the development of inland ports in the Laguna Merín basin, a 
historically underutilized region in the northeast bordering Brazil. A feasibility study con-
ducted by CERES suggests that establishing an inland waterway could significantly boost 
agricultural exports (including rice, corn, and limestone), improve regional connectivity 
with southern Brazil, and stimulate socioeconomic development in one of the country's 
most vulnerable areas. Although still in the preliminary stages, this initiative reflects Uru-
guay's commitment to diversifying its logistics infrastructure and utilizing river corridors 
to support long-term hydrogen trade (CERES 2021). 
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This distributed network provides Uruguay with multiple potential sites for hydrogen 
bunkering, ammonia storage, and component assembly yards, thereby reducing reliance 
on Montevideo alone and enhancing resilience along the Río de la Plata, Río Uruguay, 
and potentially the Laguna Merín corridors. 
 
Other port developments are attributed to the investment of a Uruguayan Argentine 
consortium for the creation of a multipurpose port in La Paloma, Rocha, referred to as 
the "La Paloma Hub". This project aims to transform the La Paloma area into an inter-
national logistics center, with a central focus on green hydrogen logistics and synthetic 
fuels. The project is currently under evaluation by Uruguayan authorities and involves an 
investment of 1.6 billion dollars (Parks 2023), (InfoNegocios 2023), (CLM 2023).  
 
Figure 8 and Figure 9 present a map of the country's ports, as well as a detailed map of 
the Port of Montevideo 
 

 

Figure 8. Map of ports in Uruguay (Own illustration) 

 

Figure 9. Port of Montevideo. TGM: Terminal Granelera Montevideo; TCP: Terminal Cuenca del 
Plata; ANP: Administración Nacional de Puertos (Universal Shipping Agency - Uruguay, 2025) 
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Railway Infrastructure: Uruguay's railway network covers about 2,957 kilometers 
(Ministerio de Transporte y Obras Públicas 2024), categorized into: 

Table 2. Length of railway infrastructure in Uruguay (Ministerio de Transporte y Obras Públicas 
2024)  

Category 
Length (km) 

Central Railway 271 

General Active Network 1,121 

Inactive Network 1,465 

 
The sector is evolving in response to national policies and industry needs, particularly in 
renewable energy, forestry, and agro-export  (Ministerio de Transporte y Obras Públicas 
2024). A significant initiative is the Central Railway, a USD 1.2 billion public-private part-
nership that upgraded the route from Paso de los Toros to Montevideo’s port. Since 
becoming operational in 2024, it has the capacity to transport 4 Mt of cargo each year 
(BID Invest 2022), (Ministerio de Transporte y Obras Públicas 2020). Other routes include: 

• The Rivera Line (Paso de los Toros to Rivera) supports cargo trains at 40 km/h 
with 18 tonnes per axle (Ministerio de Transporte y Obras Públicas (MTOP) & 
Administración de Ferrocarriles del Estado) 

• The Minas Line (Montevideo to Lavalleja) and Río Branco Line (Toledo to Treinta 
y Tres) are also operational, albeit at lower capacities and with ongoing infra-
structure constraints (Ministerio de Transporte y Obras Públicas (MTOP) & Ad-
ministración de Ferrocarriles del Estado) 

• A segment of the Litoral Line, from Chamberlain to Queguay, remains in use, 
but the rest is under re-evaluation for rehabilitation (Ministerio de Transporte y 
Obras Públicas (MTOP) & Administración de Ferrocarriles del Estado). 

The railway modernization supports Uruguay's port upgrades and aims to enhance sec-
tors like green hydrogen by facilitating the transport of heavy and sensitive components 
(e.g., electrolysers, cryogenic tanks) from inland production sites to maritime terminals. 
By reactivating several railway lines by 2030, including the rehabilitation of the Río 
Branco Line and the completion of the Coastal Line (Chamberlain-Salto), Uruguay can 
effectively position itself in the green hydrogen and PtX market. Ongoing modernization 
and rehabilitation efforts include enhancing the railway connection between La Teja and 
the ANCAP plant (Railway Gazette International 2025), (Ministerio de Transporte y Obras 
Públicas 2024). These projects could significantly enhance the coverage and flexibility of 
the railway network. 
 



16 

 

 
 

Current hydrogen and PtX Market 

landscape in Uruguay 

 

 

Figure 10. Railway infrastructure in Uruguay (Desarrollo & Inversión, 2025; Instituto Nacional de 
Logística, 2025) 

Although Uruguay has actual international rail links (e.g., Salto–Concordia and Rivera–
Livramento), the railways are currently limited in their regular international use, and ac-
tive operating agreements are minimal or nonexistent. Their rehabilitation and commis-
sioning are being evaluated within the framework of Uruguay's strategy to integrate 
into regional logistics and energy corridors (World Bank), (Ministerio de Industria, Ener-
gía y Minería 2023a), (Administración de Ferrocarriles de Estado). 
 
Gas Pipelines Infrastructure: Uruguay's existing natural gas infrastructure, primarily 
designed for fossil gas, holds significant potential for adaptation to green hydrogen. The 
country imports all its natural gas through pipelines from Argentina. The main pipeline, 
the Cruz del Sur pipeline (Figure 11), built in 2002, spans 215 km and connects Buenos 
Aires to Montevideo (via Colonia), with a capacity of about 1.8 billion m3/a. This pipeline, 
partially managed by ANCAP (Uruguay’s state-owned energy company), supplies gas for 
electricity generation and industrial use  (Global Energy Monitor Wiki 2025a), (OECD/IEA 
2003).  
 
Additionally, a secondary pipeline called Gasoducto del Litoral runs along the western 
border, serving industrial areas near Colón and Paysandú. Although Uruguay does not 
produce natural gas domestically, there were plans in 2013 for an LNG regasification 
terminal (GNL del Plata) in Punta de Sayago, linked to the Cruz del Sur pipeline (Global 
Energy Monitor Wiki 2025b), (bnamericas 2016), (Offshore Energy 2013). This project is 
currently cancelled (Global Energy Monitor Wiki 2025b) . 
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Figure 11. Gasoducto Cruz del Sur S.A. (GCDS) runs from Punta Lara in Argentina to Montevideo 
and its surrounding areas in Uruguay, traversing the departments of Colonia, San José, Canelo-
nes, and Montevideo (Gasoducto Cruz Del Sur, 2025) 

3.1.6 Current relevant regulations (hydrogen, environmental and social)  

Institutional and Legal Foundations: Uruguay has established a coordinated approach to 
develop hydrogen through the H2U inter-institutional program. A 2022 presidential res-
olution created H2U, convening all relevant public agencies (e.g., energy, environment, 
transport and finance) to jointly implement green hydrogen initiatives (Ministerio de In-
dustria, Energía y Minería 2024b). This ensures that ministries, regulators, and state com-
panies work together on hydrogen policy and regulations. Recent legislation has also 
assigned clear institutional roles. For example, the 2021 national budget law expanded 
the mandate of the Energy and Water Services Regulator (URSEA) to include oversight 
of hydrogen activities (Ministerio de Industria, Energía y Minería 2024b). Likewise, the 
2022 budget law authorized the state energy company ANCAP to “produce, distribute, 
commercialize, import and export green hydrogen and its derivatives” in open competi-
tion (Ministerio de Industria, Energía y Minería 2024b). These legal changes signal strong 
government support by empowering key institutions to engage in the hydrogen sector. 
 
Regulations for Hydrogen Production, Use, and Export 
 
Hydrogen Production: Uruguay currently lacks specific regulations for hydrogen produc-
tion. Historically, hydrogen was produced at ANCAP’s La Teja refinery for internal use 
through natural gas reforming, following ANCAP’s safety protocols based on ASME 
standards. For new green hydrogen projects, such as those using electrolysis, there is no 
dedicated permitting framework beyond general industrial and energy regulations. De-
velopers must adhere to standard industrial safety codes and electricity sector regula-
tions. For example, large electrolysis plants that connect to the grid require a generation 
permit and grid interconnection approval. Currently, there is no guarantee-of-origin cer-
tification for green hydrogen, but Uruguay's renewable electricity certificate system 
(SCER) may potentially be adapted to certify renewable hydrogen in the future (Vukasovic 
and Messina 2024b). 
 
Hydrogen Use (Domestic): Hydrogen is currently regulated via analogies to other gases, 
with no explicit codes for its use as a fuel in transportation. While there are regulations 
for compressed natural gas (CNG) vehicles, these have never been implemented in Uru-
guay. Additionally, standards for hydrogen fuel quality and permissible blending with 
natural gas are undefined. A planned pilot project that injects hydrogen into the gas grid 
e.g., in Paysandú, will necessitate the development of new regulations (Vukasovic and 
Messina 2024a). For industrial applications, such as using hydrogen as feedstock or in 
power generation, general hazardous substances controls apply. Existing gas installation 
codes (URSEA’s 2014 regulation for fixed gas installations) allow the use of international 
standards (ASME, NFPA, ISO) for gases not covered by current regulations, serving as a 
temporary measure that permits hydrogen facilities to follow best practices with 
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regulatory approval. In summary, while there are no specific technical standards for hy-
drogen, global standards are applied on a case-by-case basis (Vukasovic and Messina 
2024b). 
 
Hydrogen Transportation and Export: Uruguay currently lacks specific regulations for hy-
drogen transport infrastructure, including pipelines and export terminals. To support fu-
ture hydrogen pipelines, Article 237 of Law 20,075/2022 establishes a legal framework 
for easements, allowing rights-of-way for pipelines and related facilities. However, de-
tailed regulations covering materials, pressure, and safety remain to be developed (Min-
isterio de Industria, Energía y Minería 2024b). 
 
In the meantime, road transport of hydrogen is governed by existing dangerous goods 
transport regulations. Compressed or liquefied hydrogen in cylinders or tankers must 
comply with the national hazardous materials transport code (Decree 560/003), which 
aligns with MERCOSUR standards, and requires permits from transport authorities and 
fire departments, similar to LPG and industrial gases (Vukasovic and Messina 2024b). For 
maritime export, Uruguay will follow international shipping regulations (e.g., IMO codes). 
The National Ports Administration is part of the H2U group and is assessing port readi-
ness, but specific domestic regulations for handling ammonia, methanol, or liquid hydro-
gen exports are still under development. 
 
Environmental and Social Regulatory considerations 
Uruguay’s environmental laws and permitting processes will play a pivotal role in hydro-
gen project development. The following regulatory aspects concerning environmental 
and social criteria are considered in the country: 
 

• Environmental Impact Assessment (EIA): Since 1994, significant new projects, 
including large green hydrogen plants, must undergo an EIA and obtain Prior 
Environmental Authorization (Decree 349/005) (IMPO 2005). Projects like elec-
trolyser facilities exceeding certain capacities or requiring major transmission 
lines will trigger an EIA. 

• Water Usage Regulations: Hydrogen projects utilizing water for electrolysis or 
cooling must secure water use rights from the National Water Directorate (DI-
NAGUA). Any extraction over 500 liters/second or the creation of large reservoirs 
necessitates a full environmental assessment and permit, ensuring responsible 
management of water resources in line with Article 47 of the Constitution (Min-
isterio de Industria, Energía y Minería 2023a), (IMPO 2009), (IMPO 1978). 

• Land Use and Social Safeguards: Under the Land Use and Sustainable Develop-
ment Law 18,308 (2008), projects must comply with local zoning plans. Munic-
ipalities manage land categorization, and hydrogen plants may require re-zoning 
if located on rural land not designated for industrial use. Public participation is 
encouraged through EIA hearings and land-use plan updates, allowing commu-
nities to express concerns (IMPO 2008).  

• Environmental Standards: Uruguay’s Environmental Protection Law (Law 
17,283/2000) sets standards for effluents, waste, and air emissions relevant to 
hydrogen production facilities (IMPO 2000).  

• Ministry of Environment: Established in 2020, this ministry emphasizes rigorous 
environmental oversight (IMPO 2022), (IMPO 2020). 

• Stakeholder Engagement: While there is no specific "social license" legislation 
for hydrogen, Uruguay’s strong rule-of-law tradition provides clear guidelines 
for investor engagement and mitigation of environmental or social impacts 
(IMPO 2005), (IMPO 2000). 
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3.1.7 Public and private Financing opportunities 

Uruguay is establishing a combination of public funding programs and private invest-
ment incentives to stimulate its green hydrogen sector. Although specific financing 
tools for hydrogen are still developing, the country is utilizing broader renewable en-
ergy funds and robust public-private partnerships to support hydrogen initiatives. The 
following provides an overview of existing financing instruments, key programs, in-
volved stakeholders, and emerging tools under consideration. 
 
Public Funding and Incentive Programs 
 
Uruguayan authorities have launched several initiatives to directly fund green hydrogen 
development and create a favorable investment climate: 

• Green Hydrogen Sector Fund (Fondo Sectorial de Hidrógeno Verde) (Ministerio 
de Industria, Energía y Minería 2024a): In 2022, the Ministry of Industry, Energy 
and Mining (MIEM), the National Research and Innovation Agency (ANII), and 
the technology laboratory LATU established a dedicated fund to finance re-
search, innovation, and training in green hydrogen and its derivatives. Through 
this fund, the government held a competitive call for Uruguay’s first green hy-
drogen pilot project, offering up to USD 10 million in non-reimbursable grants 
to the winning proposal. The selected consortium (project “H24U”) is required 
to design, finance, build, and operate a pilot-scale hydrogen production and use 
project, with the grant disbursed over up to 10 years of operation. This public 
subsidy helped catalyze the country’s inaugural green hydrogen plant, which will 
supply fuel for heavy transport. 

• Research & Innovation Support (Ministerio de Industria, Energía y Minería 
2023b): Uruguay continues to support hydrogen R&D through existing energy 
innovation funds. For example, the Energy Sector Fund (Fondo Sectorial de En-
ergía) administered by ANII has been used to finance hydrogen-related research 
projects and researcher training, bolstering domestic know-how. These pro-
grams aim to build local scientific and technical capacities in hydrogen technol-
ogies, in coordination with the National Innovation, Science and Technology 
Council (CONICYT). 

• Tax Incentives under Investment Promotion Laws: Uruguay offers generous tax 
benefits to renewable energy and clean fuel investments. Under the Investment 
Promotion Regime (Law No. 16,906), projects in priority sectors can receive cor-
porate income tax exemptions and other fiscal benefits. In practice, producers 
of biofuels and e-fuels enjoy 100% income tax exemption for 10 years, as well 
as exemptions on wealth and import taxes for relevant assets (Uruguay XXI 
2025). Green hydrogen and its derivative fuels are expected to qualify under 
these incentive frameworks as part of the country’s push for value-added green 
exports (Ministerio de Industria, Energía y Minería 2023b). The government has 
committed to put in place “a set of attractive incentives” and streamlined per-
mits to encourage hydrogen investments. 

• State-Owned Enterprises and Public Investment: Uruguay’s public energy com-
panies are playing a facilitating role. The state electricity utility UTE and the na-
tional oil company ANCAP are empowered to participate in hydrogen projects, 
for instance, ANCAP has been authorized by MIEM to pursue offshore wind op-
portunities for hydrogen production (IMPO 2024). These companies can form 
joint ventures, provide land or infrastructure, and help de-risk projects (IMPO 
2011). UTE has also received technical assistance (e.g. a USD 100,000 grant from 
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CAF1 development bank) to study green hydrogen production and commercial-
ization models, illustrating how public funds are used to prepare the ground-
work for future projects (CAF 2023a).  

• International Grants and Cooperation: Uruguay is leveraging international cli-
mate finance to support its hydrogen roadmap. The European Union (through 
its EUROCLIMA+ program) committed 2 million euros in grant funding to Uru-
guay in 2024 to strengthen green hydrogen development (GH2). This non-reim-
bursable contribution supports capacity building, regulatory framework up-
grades, and public awareness for hydrogen. Likewise, technical cooperation with 
Germany (via the BMFTR and BMWE) and multilateral agencies (IDB, 
UNDP/UNIDO through the Joint SDG Fund) is bringing in expertise and seed 
funding for studies, policy design and pilot initiatives. These collaborations do 
not finance large projects directly but help Uruguay create an enabling environ-
ment and project pipeline for green hydrogen (Federal Ministry for Economic 
Affairs and Energy 2023), (UNIDO 2021; International Development Bank 2023), 
(Inter-American Development Bank 2019). 

 
Private Investment and Public-Private Partnerships 
 
Given Uruguay’s strategy relies on attracting private capital, several financing opportu-
nities and partnerships are emerging on the private side, often backed by blended fi-
nance: 

• Pilot Project Finance – “Kahiros” and H24U: The country’s green hydrogen pilot 
plants showcases blended financing: in addition to the USD 10 million govern-
ment grant for the H24U project (Estratégica 2023), the Kahiros consortium se-
cured a USD 39 million loan from commercial lenders to cover project costs. The 
pilot’s successful funding underscores that domestic banks and investors are 
willing to back hydrogen projects when incentivized by public support and off-
take agreements (Isabella Ankerson 2024). 

• Domestic Banks and Blended Finance Vehicles: Uruguay’s banking sector is ac-
tively being engaged to finance the clean energy transition. A flagship mecha-
nism is the Renewable Energy Innovation Fund (REIF) – a trust fund supported 
by the UN Joint SDG Fund and Uruguayan government that blends public and 
private capital. REIF provides loans on flexible terms to renewable energy and 
clean tech projects, including “Power-to-X” initiatives for green hydrogen pro-
duction (Joint SDG Fund 2023). With an initial public capitalization of USD 7 
million, REIF has leveraged around USD 68 million from local banks (such as 
BROU, Santander, Itaú, and HSBC) to co-finance projects via dedicated credit 
lines. This innovative financing window targets small- and medium-businesses 
and pilots (loans typically USD 30k– USD100k) to spur early-stage hydrogen use 
cases alongside electric mobility and storage solutions (Joint SDG Fund 2023). 
Commercial banks in Uruguay are thus gaining experience in green hydrogen 
financing through risk-sharing arrangements, which will be crucial as the indus-
try scales. 

• Foreign Direct Investment and Joint Ventures: Uruguay's reputation as a stable, 
renewable-rich country is attracting international investors for large-scale hydro-
gen and e-fuels projects. For instance, ANCAP has partnered with HIF Global 
(backed by Porsche) to assess a USD 4 billion green hydrogen and e-fuels plant 

 

1 Corporación Andina de Fomento - Banco de Desarrollo de América Latina y el Caribe 
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in Paysandú. While these ventures will be privately financed, with companies like 
HIF providing equity and raising project finance debt, the government supports 
them through competitive tendering, land access, and policy initiatives (Lucinda 
Elliott 2023). Additionally, Uruguay has signed cooperation agreements with 
ports (such as Rotterdam) and foreign governments to promote investment in 
export-oriented hydrogen supply chains (Djunisic 2023). These early commit-
ments from international firms indicate that substantial private capital is ready 
to flow into Uruguay's hydrogen sector as successful pilot projects are scaled up 
(Lucinda Elliott 2023). 

• Multilateral Development Bank Support: While most hydrogen investment will 
primarily come from the private sector, development banks are anticipated to 
play a crucial role in mitigating risks associated with large projects. The Inter-
American Development Bank (IDB) and CAF are already providing advisory fi-
nancing and may offer concessional loans or guarantees for hydrogen infrastruc-
ture in the future, like their previous support for Uruguay’s renewable energy 
expansion (Ros 2024). Uruguay's participation in green finance initiatives, such 
as issuing a climate-linked sovereign bond and developing a green taxonomy, 
could also facilitate access to lower-cost capital for hydrogen projects through 
green bonds or climate funds (Montevideo Portal 2025). Although there is cur-
rently no hydrogen-specific loan program, Uruguay’s solid credit and sustaina-
bility record enables project developers to access international climate finance 
and export credit agencies when constructing large electrolyser facilities or ex-
port terminals. 

 
3.1.8 International cooperations  

Building on its long-standing tradition of collaborative diplomacy, Uruguay has consist-
ently demonstrated its commitment to international cooperation, actively seeking and 
strengthening global partnerships to advance its promising green hydrogen sector, and 
renewable energies. In November 2022, MIEM signed an MoU with Germany’s BMFTR 
to enhance collaboration in energy research and innovation. Additionally, in March 2023, 
Uruguay established an Energy Partnership with Germany’s BMWE, focusing on green 
hydrogen, energy efficiency, and battery storage (GIZ 2024). The Netherlands has also 
engaged in collaboration, with both countries issuing a joint statement in 2021 to de-
velop green hydrogen export-import corridors (Government of the Netherlands 2025). 
 
In July 2023, Uruguay signed an MoU with the European Union to promote cooperation 
in renewable energies, including green hydrogen, policy exchanges, and industrial in-
vestments (EEAS 2025). Development banks are also supporting this transition, with the 
Development Bank of Latin America and the Caribbean (CAF) providing USD100,000 in 
technical assistance to UTE for a pilot project on hydrogen production and commerciali-
zation (CAF 2023b). 
 
Uruguay has been active in global forums, including the 2024 World Hydrogen Summit 
in the Netherlands, where it showcased investment opportunities and ongoing projects. 
These efforts position Uruguay as a future producer of green hydrogen, leveraging inter-
national alliances to drive its energy transition (Uruguay XXI 2024).  
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3.2 Market analysis and country-specific benchmarking 

3.2.1 Country analysis: Uruguay 

Uruguay has good solar and wind resources, allowing for high-capacity factors in the 
electrolyser and low hydrogen production costs. The western regions exhibit the best 
characteristics for generating solar energy, while the areas with the best wind character-
istics are located at the border between the departments of Rivera, Tacuarembó, and 
Salto, and between Lavalleja, Florida, and Treinta y Tres. Figure 12 displays the wind and 
solar map of Uruguay created by (Universidad Católica del Uruguay 2024).  

 

Figure 12. Solar and Wind capacities for Uruguay (Universidad Católica del Uruguay 2024)  

Onshore wind capacity in Uruguay is classified into two capacity levels, whose value 
changes based on factors such as wind speed (m/s) and the percentage of the permitted 
area for hydrogen project development (%/km²). According to this map, the total on-
shore wind capacity in Uruguay is estimated at 30 GW for level 1 and 50 GW for level 2. 
Additionally, the chart shows that offshore wind capacity is 275 GW. Solar capacity in 
the country is similarly divided into two levels. The first level, situated in the northwest, 
represents a solar capacity of 60 GW, while the second level, which covers the area from 
the west to the center of the country, indicates a total capacity of 135 GW (Universidad 
Católica del Uruguay 2024), (Ministerio de Industria, Energía y Minería 2023a). 

3.2.2 Domestic and export markets for specific derivatives  

The domestic hydrogen market in Uruguay is still in its early stages, with ANCAP being 
the primary consumer of hydrogen through its oil refining processes (Ministerio de In-
dustria, Energía y Minería 2021) 
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Ammonia and Fertilizers: 
 
The ammonia market in Uruguay is characterized by a significant reliance on imports. In 
2023, Uruguay imported approximately 7 GWh/a of anhydrous ammonia, with its main 
suppliers being Brazil (85.9%) and Argentina (14.1%) (Veritrade 2025). On the other 
hand, urea is the most widely used fertilizer in Uruguay. In 2021, Uruguay imported 
approximately 838 GWh/a of urea, valued at USD 152 million (average cost of USD 
458/ton) (El Pais 2023). 
 
 
Methanol: 
 
In Uruguay, there is no industrial plant dedicated to the conventional production of 
methanol. National production is restricted to small quantities used in laboratories, re-
search, and certain specific industrial applications. The annual consumption of methanol 
in Uruguay is approximately 19 GWh/a. This volume is primarily allocated to the chemical, 
pharmaceutical, and laboratory industries. Since national production is insufficient to 
meet this demand, the country relies on imports, mainly from Argentina (Diario Cambio 
2022). 
 
Petroleum derivatives: 
 
In 2023, Uruguay had a total production of 17,085 GWh/a (1,469 ktoe) of petroleum 
derivatives (Figure 13). In this year, the supply of petroleum derivatives in Uruguay was 
impacted by the La Teja refinery, which underwent a scheduled maintenance shutdown 
in September. As a result, the production of petroleum derivatives was 31% lower than 
the previous year, and imports increased by 140%, according to the National Energy 
Balance. This refinery, which is owned by ANCAP, is the only refinery in the country 
(Balance Energético Nacional Uruguay 2024). 
 
 

 

Figure 13. Production of petroleum derivatives in Uruguay in 2023 (Balance Energético Nacional 
Uruguay 2024) 

 
 
Projected Production for the Future PtX Market in Uruguay: 
 
The country has the potential to grow its hydrogen production to satisfy domestic market 
demands. The sectors anticipated to utilize green hydrogen include (Ministerio de Indus-
tria, Energía y Minería 2023a): 

• Shipping, which is expected to make use of e-methanol and green ammonia 

• Fertilizers, which are expected to use green ammonia. 

• Land transportation, which is expected to use of hydrogen. 
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The expected quantities produced in the country for the domestic market of green am-
monia, e-methanol and green hydrogen are shown in Table 3. Additionally, the projected 
production for export purposes of green hydrogen and derivatives is presented in Table 
4: 

Table 3. Expected production for domestic use of hydrogen, ammonia, synthetic fuels and ferti-
lizers in Uruguay in 2030 and 2040 (Universidad Católica del Uruguay 2024) 

Product 2030 (GWh/a) 2040 (GWh/a) 

Green hydrogen 367 3,566 

Green ammonia 165 2,785 

Synthetic fuels (e-
kerosene) 

48 204 

Fertilizers (e.g., urea) 133 598 

 

Table 4. Expected production for export purposes of hydrogen, ammonia, synthetic fuels and fer-
tilizers in Uruguay in 2030 and 2040 (Universidad Católica del Uruguay 2024) 

Product 2030 (GWh/a) 2040 (GWh/a) 

Green hydrogen - 10,699 

Green Ammonia - 522 

Maritime (e-metha-
nol) 

257 2,614 

Jet Fuel (e-kerosene) 611 7,483 

 
Furthermore, in (Universidad Católica del Uruguay 2024) is indicated that total hydrogen 
production (both for domestic use and exports) is expected to reach 2,033 GWh/a by 
2030 and 32,563 GWh/a by 2040. By 2040, a projected electrolysis capacity of 9 GW 
will be required (IEA 2024). 
 
Further characteristics of PtX market in Uruguay 
 
Ammonia: 
Currently, there is no infrastructure for ammonia transport in the country, which means 
there are high initial CAPEX requirements for the implementation of ammonia projects. 
Figure 14 indicates the potential areas where ammonia projects could be placed (Univer-
sidad Católica del Uruguay 2024). The main areas with development potential by 2030 
are the West Coast and the East Coastal Zone. In the central part of the country, potential 
areas can also be observed, with access to active railways. These last two regions require 
the development of new ports. 
 
Methanol and synthetic fuels: 
Due to Uruguay's potential for biogenic CO2, the green methanol and synthetic fuel 
market could be particularly attractive for external markets. According to Figure 15,  im-
portant areas with project development potential by 2030 consist of cities in the western 
part of the country, including Paysandú, Fray Bentos, and Nueva Palmira, along with 
Pueblo Centenario and Tacuarembó, which are situated in the central region. By 2040, 
other notable areas include the eastern part of the country, such as Rivera, Lavalleja, and 
Rocha (Universidad Católica del Uruguay 2024).  
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Figure 14. Potential areas for ammonia projects in Uruguay (Universidad Católica del Uruguay 
2024). 

 

 

Figure 15. Potential areas for methanol and synthetic fuels projects in Uruguay (Universidad 
Católica del Uruguay 2024) 

 
Countries targeted for export: 

• European Union countries: the RePowerEU package announces a hydrogen use 
accelerator for European countries. According to the European Commission, 
333 TWh/a of hydrogen is expected to be imported by 2030 (GHIC 2025). 
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• Germany: with Germany's new green hydrogen import strategy, a substantial 
share of the country's hydrogen demand will be met through imports. The esti-
mated demand for hydrogen and its derivatives in Germany is projected to be 
between 95 and 130 TWh/a by 2030, with 50 to 70% (45 to 90 TWh/a) ex-
pected to be imported. This positions Germany as one of the largest hydrogen 
importers globally. (Bundesministerium für Wirtschaft und Klimaschutz 2024). 

• Japan: Japan's capacity for domestic hydrogen production is significantly limited 
due to a lack of suitable land, leading the country to become a net importer of 
clean hydrogen. According to its hydrogen strategy, Japan aims for a hydrogen 
demand of 100 TWh/a (3 Mt/a) by 2030 and 667 TWh/a by 2050 (Sieler et al. 
2021). According to Figure 16 in (International Energy Agency 2021), 64% of 
that hydrogen demand will need to be imported. In the scenarios outlined by 
the IEA, Japan is expected to consume 17 TWh/a of ammonia as fuel for co-
firing in coal plants and maritime transport, along with 23 TWh/a hydrogen as 
feedstock for the chemical industry by 2030.  

• South Korea: South Korea plans to import approximately 67 TWh/a of clean 
hydrogen by 2030 and ca. 767 TWh/a of clean hydrogen by 2050 (GHIC 2025). 

• China: China is expected to be the world largest clean hydrogen importer, re-
quiring 433 TWh/a of hydrogen by 2030 (HydrogenCentral 2025).  

 

 

Figure 16: Low-carbon hydrogen demand in Japan by 2030 (International Energy Agency 2021). 

3.2.3 Benchmarking resources and costs in Uruguay against other countries  

Uruguay is positioning itself as a competitive player in the global landscape of green 
hydrogen production, capitalizing on its robust foundation in renewable energy. It dis-
tinguishes itself among the leading countries with substantial potential for producing 
low-cost green hydrogen, alongside Chile, Australia, Argentina, Venezuela, Mauritania, 
and Brazil. This chapter conducts a benchmarking analysis of Uruguay against other 
countries in terms of resources and costs based on (Pfennig et al. 2020),  
 
Figure 17 illustrates global coastal locations, highlighting green hydrogen production 
costs ranked from lowest to highest by 2050. The most economic costs are associated 
with regions that have favorable wind and solar conditions. For instance, both Chile and 
Argentina benefit from excellent wind resources, with production costs for liquid green 
hydrogen ranging from 60 to 70 EUR/MWh and a production capacity of 360 TWh/a 
from wind sources. Chile also benefits from strong solar resources, with costs between 
80 and 90 EUR/MWh and a maximum production capacity of 1,572 TWh/a. 
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Other countries, such as Venezuela and Mauritania, provide favorable hybrid (PV-wind) 
locations that facilitate low hydrogen costs ranging from 67 to 80 EUR/MWh, with pro-
duction capacities of 269 TWh/for Venezuela and 986 TWh/a for Mauritania. Brazil and 
Australia also feature favorable hybrid sites for producing low-cost hydrogen, with costs 
between 82 and 87 EUR/MWh and production capacities of 227 TWh/a and 982 TWh/a, 
respectively. 
 
In Uruguay, the costs for green hydrogen range from 87 to 92 EUR/MWh for coastal 
hybrid sites, which have a production capacity of 15 TWh/a, and from 99 to 105 
EUR/MWh for coastal wind sites with a capacity of 4 TWh/a. Furthermore, Uruguay has 
been recognized as a potential leader in low-cost green hydrogen production at inland 
sites, where hybrid locations could reach a maximum production capacity of 928 TWh/a, 
with estimated costs of 92 EUR/MWh, further solidifying Uruguay's capabilities in low-
cost green hydrogen production (Pfennig et al. 2020) 
 

 

Figure 17. Production costs and cumulative production amount of globally studied coastal sites 
to produce liquid hydrogen using low-temperature PEM electrolysers in 2050 (Pfennig et al. 
2020). 

 

3.3 Inventory 1: planned projects and actors in the country 

3.3.1 Projects 

Kahiros 
 
The Kahirós Project is a joint development by the companies Ventus, Fraylog, and Hyun-
dai-Fidocar to install the first pilot in Uruguay that uses Green Hydrogen for consumption 
by heavy-duty trucks, providing services to the forestry supply chain, particularly for the 
client Montes del Plata. It will be located in Fray Bentos, an area chosen for its proximity 
to the forestry demand center and its existing logistical and industrial use. 
 
The project has the support of Montes del Plata due to its strategic importance for the 
future of zero-emission transportation, ensuring demand for the project over the next 
10 years and contributing to knowledge development. For hydrogen production, a com-
pact modular plant is planned, consisting of a 2 MW electrolyser, with an estimated 
annual production of 76,700 kg of H2 (~2,556 MWh/a). The green H2 production pro-
cess will be generated through the electrolysis of groundwater, using energy from a 3.9 
MW Photovoltaic Solar Park that will be installed on site (Andrea Janics 2008). 
 

UGY Hybrid locations 

BRA, AUS Hybrid locations 
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Paysandú green hydrogen project: 
 
ANCAP has made significant progress in projects within the strategic agenda in Uruguay, 
particularly in energy transition projects. In this context, HIF, one of the leading producers 
of green fuels globally, has been selected to produce green methanol, utilizing biogenic 
CO2 captured from the ALUR biofuels plant in Paysandú. The installation of approxi-
mately 2 GW of solar and wind farms and an electrolyser capacity of 1 GW is planned. 
This setup will produce 100,000 t/a (~3.33 TWh/a) of hydrogen, which will be combined 
with 710,000 t/a of CO2 (145,000 tons captured from ALUR's sources and the remainder 
produced by HIF from biomass waste) to generate 480,000 t/a of methanol (~3 TWh/a). 
The methanol will then be sent to a MtG (methanol to gasoline) plant to produce 
180,000 t/a of gasoline (~2.3 TWh/a) (ANCAP 2023). 
 
Tambor green hydrogen hub project 
 
The Tambor Green Hydrogen Hub is a project launched by ENERTRAG, initially featuring 
renewable energy facilities (wind and solar photovoltaic) with a capacity of 350 MW and 
an on-site electrolyser capable of producing 15,000 tons of hydrogen (~500 GWh/a), 
which will be converted into e-methanol. This project is being planned and developed in 
partnership with the Uruguayan project developer SEG Ingeniería (ENERTRAG 2025).  
 
Until early 2025, the Tambor project is undergoing environmental assessment by the 
Ministry of the Environment. Technical observers such as Udelar have pointed out defi-
ciencies in the project communication, particularly in hydrogeological aspects and water 
use. The project must go through several stages (disclosure of the Impact Study, public 
hearing, final technical report, and ministerial resolution), in accordance with the national 
environmental assessment procedure (Ministerio de Medio Ambiente 2025), (Veroslavsky 
et al. 2024). 
 
In the context of the Tambor project, environmental organizations have expressed con-
cerns about the potential impacts on the Guaraní Aquifer System and have called for 
greater participation in the project's environmental assessment process. Frameworks 
such as the “Plan de Gestión Integrada del Sistema Acuífero Guaraní (PGISAG)” should 
also be taken into account in such environmental evaluations (Qassim 2025), (Ministerio 
de Medio Ambiente 2023). 
 
H2U Offshore ANCAP: 
 
The H2U Offshore initiative is a strategic program led by ANCAP, aiming to harness the 
country’s offshore wind potential for large-scale green hydrogen production. This initia-
tive is part of Uruguay’s broader commitment to achieving carbon neutrality by 2050 
(International Trade Administration 2021). The H2U Offshore program aims to develop 
offshore wind farms to produce green hydrogen and its derivatives, including ammonia, 
for export. The program is organized around international tenders, known as "rounds," 
allowing private companies to bid to develop these offshore areas at their own expense 
and risk. The total investment for the H2U Offshore project is estimated to be between 
USD 1 billion and USD 3 billion (International Trade Administration 2021). 
 
H24U Project: 
 
The H24U project is a collaboration between CIR and SACEEM, aimed at establishing 
Uruguay's first commercial-scale green hydrogen production and utilization system, spe-
cifically targeting the decarbonization of the heavy freight transport sector. An invest-
ment of approximately USD 43.5 million is planned for the development and construction 
of two plants: one photovoltaic and the other for Green Hydrogen production, along 
with a fleet of trucks dedicated to the forestry supply chain. This includes USD 10 million 
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in non-reimbursable funding provided over 10 years by Uruguay's Green Hydrogen Sec-
torial Fund, which is managed by the Ministry of Industry, Energy and Mining (MIEM), 
the Technological Laboratory of Uruguay (LATU), and the National Agency for Research 
and Innovation (ANII) (Estratégica 2023). With the change in government, the project is 
currently on hold; updates are expected in the coming weeks. 
 

3.3.2 Existing programs and initiatives 

H2U is a program that outlines the current work priorities for the development of green 
hydrogen and its derivatives in an inter-institutional framework in Uruguay. The program 
consists of six thematic areas: H2U Innovation, H2U Investment, H2U Infrastructure, H2U 
Regulation, H2U Offshore, and H2U Communications and capacity building (Ministerio 
de Industria, Energía y Minería 2022). 

• H2U Innovation: Innovation and research in green hydrogen and its derivatives 
will be supported through various mechanisms, e.g., Hydrogen Sector Fund for 
innovative and research projects. Both private and public companies will play a 
key role in generating ideas and executing projects. The coordinating institutions 
will include the Ministry of Industry, Energy and Mining (MIEM), the National 
Agency for Research and Innovation (ANII), the Technological Laboratory of Uru-
guay (LATU), and the academic sector (Ministerio de Industria, Energía y Minería 
2022), 

• H2U Investment: here it is aimed to facilitate investments in green hydrogen 
projects and derivatives in Uruguay by addressing tax incentives, permits, green 
hydrogen certification design, special electricity tariffs, and international coop-
eration. Responsible: Ministry of Industry, Energy and Mining (MIEM), Ministry 
of Economy and Finance (MEF), Ministry of Environment (MA), Ministry of For-
eign Affairs (MRREE), Office of Planning and Budget (OPP), and Uruguay XXI 
(Ministerio de Industria, Energía y Minería 2022), 

• H2U Infrastructure aims to evaluate further development in the infrastructure 
e.g., gas pipelines, transmission lines. Responsible: MIEM, Ministry of Transport 
and Public Work (MTOP), National Ports Administration (ANP), National Admin-
istration of Fuels, Alcohol and Portland (ANCAP), National Administration of 
Power Plants and Electric Transmissions (UTE) (Ministerio de Industria, Energía y 
Minería 2022), 

• H2U Regulation aims to establish new regulations concerning hydrogen (e.g., 
production, storage, safety regulations) and to advance regulations related to 
land use. The responsible institutions include MIEM, the Energy and Water Ser-
vices Regulatory Unit (URSEA), MVOT, MTOP, and MA (Ministerio de Industria, 
Energía y Minería 2022), 

• H2U Offshore: this component focuses on studying the potential of offshore 
energy. Responsible institutions: MIEM and ANCAP (Ministerio de Industria, En-
ergía y Minería 2022),  

• H2U Communications and capacity building aims to implement national com-
munication and citizen participation plans, along with the regular and transpar-
ent dissemination of progress updates (Ministerio de Industria, Energía y Minería 
2022). 

Furthermore, the ANII, in collaboration with MIEM and LATU, has launched specific fund-
ing mechanisms to support hydrogen R&D. As previously mentioned, the Green Hydro-
gen Sector Fund has already funded Uruguay’s first pilot project (“H24U”), which inte-
grates R&D in electrolysis technology, solar integration, logistics, and hydrogen mobility 
(LATU 2022) (ANII 2023). Additionally, hydrogen-related proposals have received support 
through broader instruments like the Energy Sector Fund, reinforcing cross-cutting 
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research in renewable energy, materials science, and process optimization (Ministerio de 
Industria, Energía y Minería 2024c).  
 
At the international level, Uruguay is actively participating in cooperation programs with 
the European Union, Germany (BMFTR, BMWE) (Ministerio de Industria, Energía y Mine-
ría 2024c), and multilateral institutions (e.g., IDB, UNIDO, GIZ) (UNIDO 2021), (Federal 
Ministry for Economic Affairs and Climate Action 2024) (International Development Bank 
2023). These initiatives have helped enhance research capacities through training, feasi-
bility studies, and expert exchanges. However, further integration into global research 
networks is necessary to increase the country’s visibility and access to frontier technolo-
gies in areas such as offshore hydrogen production, hydrogen storage, and synthetic fuel 
synthesis. 
 

3.3.3 Actors and their roles (universities, companies, ministries, ANII) 

In Uruguay's emerging green hydrogen market, various actors play pivotal roles in driving 
development and innovation. These stakeholders include public energy companies, pri-
vate investors, research institutions, and government agencies, each contributing distinc-
tive expertise and resources to advance hydrogen initiatives. Public entities like UTE and 
ANCAP facilitate infrastructure development and project financing, while private com-
panies explore technological advancements and market opportunities. The collaborative 
efforts among these diverse actors are essential for creating a robust green hydrogen 
ecosystem. A comprehensive overview of these key players and their respective roles can 
be found in the table included as an Annex of this report.   



31 

 

 
 

Current hydrogen and PtX Market 

landscape in Uruguay 

 

3.4 Inventory 2: capacity building and research 

3.4.1 Analysis of the current research and development situation  

Uruguay’s current research and development (R&D) landscape in green hydrogen is char-
acterized by early-stage institutional engagement, selective public funding instruments, 
and growing participation in international cooperation projects. Even though some 
groups in academia have remarkable experience on the subject, recent years have seen 
key advancements that lay the foundation for scaling up R&D activities aligned with the 
national hydrogen roadmap. The institutions and universities engaged in hydrogen-re-
lated research are listed: 

• Universidad de la República (UdelaR), which has established research lines in 
electrochemical technologies, catalysis, renewable energy integration, and car-
bon valorization. Research groups within the Facultad de Química, Facultad de 
Ingeniería, and Centro Universitario Regional del Este (CURE) have initiated stud-
ies related to water electrolysis, Power-to-X (PtX) pathways, and the capture and 
utilization of CO₂ from biomass sources (Universidad de la República Uruguay 
2025b).  

• Instituto Tecnológico de la Energía (IET) and the Centro de Innovación en Inge-
niería (CII) are advancing applied research in renewable energy systems integra-
tion and hydrogen production technologies (Universidad de la República Uru-
guay 2025a), .  

• Other institutions are also important players for the R&D environment as to men-
tion, Universidad Tecnológica (UTEC) and Instituto de Investigaciones Biológicas 
“Clemente Estable” (IIBCE), through the “RedH2Uy”; Universidad de Montevi-
deo (UM) particularly through the “Centro de Innovación en Organización In-
dustrial (CINOI)” and Universidad Católica del Uruguay (UCU), through its “Ob-
servatorio de Energía y Desarrollo Sustentable”, (Universidad de Montevideo) 
(UTEC 2025a), (Ministerio de Industria, Energía y Minería 2024c).  

• UTE: CAF, the development bank for Latin America and the Caribbean, signed 
a technical cooperation agreement with UTE, in which USD 100,000 is allocated 
for technical studies on environmental, technological, financial, and regulatory 
issues regarding the production, storage, and transport of green hydrogen (CAF 
2023b) 

A detailed list of R&D projects in Uruguay in the context of green hydrogen and PtX 
can be found as an annex of this report. 
 

3.4.2 Analysis of the current capacity building 

Capacity Building 
 
Capacity building in Uruguay’s green hydrogen sector is progressing steadily, with efforts 
primarily concentrated on strengthening technical education, enhancing institutional ca-
pabilities, and addressing knowledge gaps in key segments of the hydrogen value chain. 
While still in a formative phase, several initiatives have been launched to lay the ground-
work for developing a skilled workforce and promoting long-term human capital devel-
opment aligned with the roadmap’s goals. 
 
UdelaR, and UTEC are beginning to incorporate renewable energy and hydrogen-related 
content into existing engineering and science programs. Although no specific undergrad-
uate or postgraduate degree in hydrogen technologies exists yet, various faculties—par-
ticularly in chemistry, physics, mechanical engineering, and environmental science—are 
integrating hydrogen-related modules into their curricula (Universidad de la República 
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Uruguay 2025d, 2025c; Gallardo et al. 2017). In terms of technical training, UTEC has 
launched initiatives in renewable energy systems and electrical infrastructure, which may 
be expanded in the future to include hydrogen-related competencies (UNIVERSIDAD 
TECNOLÓGICA 2025). In parallel, several short courses have been delivered to provide 
professionals and technicians with basic knowledge on green hydrogen and PtX technol-
ogies, including overviews of the full value chain and associated regulatory frameworks 
(AHK Uruguay 2024). However, structured programs for technicians focused specifically 
on electrolyser operation, hydrogen logistics, or PtX handling are still lacking. Addressing 
this skills gap is particularly relevant for supporting the deployment and operation of 
upcoming pilot and commercial-scale hydrogen facilities. 
 
International cooperation has also played a key role in knowledge transfer and capacity 
enhancement. Uruguay has participated in bilateral training programs with Germany and 
the European Union, including workshops on hydrogen safety standards, regulatory 
frameworks, and technology transfer. Technical missions and joint seminars have facili-
tated early-stage learning and institutional coordination but will need to evolve into more 
structured and long-term training programs, ideally co-developed with industry partners 
(World Economic Forum 2024).  
 
Educational programs for technicians  
Uruguay offers educational programs for technicians that focus on Renewable Energy 
and Electrical Systems Management. These programs cover the following key areas: 
 

• Power Systems and Industrial Electrical Installations: Training in the design and 
management of electrical systems used in industrial settings. 

• Environmental Emissions Control and Auditing Training: Instruction on moni-
toring and controlling emissions to comply with environmental regulations. 

• Design, Installation, and Maintenance of Electrical Infrastructure: Skills for cre-
ating and sustaining the electrical systems necessary for energy production and 
distribution. 

• Maintenance and Repair of Mechanical-Electrical Systems: Training in the up-
keep of systems that combine mechanical and electrical components. 

• Maintenance of Photovoltaic and Wind Systems: Specialized courses on ensur-
ing the efficient operation of solar and wind energy systems. 

• Applied Biotechnology: Focus on the use of biotechnology in industrial pro-
cesses and energy applications. 

• Analytical, Organic, and Industrial Chemistry: Instruction in various chemistry 
disciplines relevant to developing materials and processes in energy systems. 

• Mechanical Design and Maintenance: Training in the design and upkeep of 
mechanical systems within the energy sector. 

 
However, there is currently no specific program focused on hydrogen and its deriva-
tives. 
 
Undergraduate programs: 
Undergraduate programs in Uruguay offer a diverse range of specializations focused on 
renewable energy and sustainability. These programs include specializations in solar 
and wind energy, as well as applied biotechnology for industrial and energy purposes. 
Students receive training in critical areas such as environmental emissions control, wa-
ter management, and the design and maintenance of electrical infrastructure. Addi-
tionally, there is a strong emphasis on practical skills, including automation, instrumen-
tation, and project design. The curriculum is designed to prepare graduates for key 
roles in the growing fields of hydrogen systems and clean energy, ensuring they are 
well-equipped to address the challenges of the energy transition. 
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3.5 National strategy objectives and their priorities 

 
This chapter addresses the goals and priorities related to green hydrogen and PtX in 
Uruguay, as outlined in the national roadmap. The proposed roadmap strategy aims to 
position Uruguay as a leader in the green hydrogen sector, with the potential to generate 
approximately USD 1.9 billion in annual revenues by 2040 (Ministerio de Industria, Ener-
gía y Minería 2023a). This revenue will primarily stem from the export of synthetic fuels 
and hydrogen, providing a significant boost to the national economy. Moreover, the 
development of a hydrogen industry is anticipated to create more than 30,000 direct, 
skilled jobs across various sectors, thereby enhancing employment opportunities and 
workforce capabilities (Ministerio de Industria, Energía y Minería 2023a). 

3.5.1 Short-term, mid-term and long-term goals 

This roadmap aims to develop a domestic and an export market for the years 2025 (short-
term), 2030 (mid-term), and 2040 (long-term), with priority given to the production of 
e-methanol, e-fuels, fertilizers, H2 utilization in Direct Reduced Iron (DRI) processes, and 
heavy-duty transport. The Figure 18 outlines the expected objectives mentioned in the 
National Roadmap (Ministerio de Industria, Energía y Minería and H2U 2024): 
 

 

Figure 18. Phases of the green hydrogen roadmap in Uruguay according to (Ministerio de Indus-
tria, Energía y Minería and H2U 2024) 

Uruguay's national roadmap for green hydrogen production outlines estimated produc-
tion costs (Ministerio de Industria, Energía y Minería and H2U 2024), (Ministerio de In-
dustria, Energía y Minería 2023a). Figure 19 projects the levelized cost of hydrogen 
(LCOH) from 2025 to 2050, with estimates of 1.20-1.40 USD/kg (approximately 41-47 
EUR/MWh) in the western region and 1.30-1.50 USD/kg (about 44-51 EUR/MWh) in the 
eastern region for projects over 500 MW. For offshore projects, a LCOH of 1.70-1.90 
USD/kg (around 58-64 EUR/MWh) is expected by 2030. The roadmap also highlights an 
estimated LCOH of 1.50-2.40 USD/kg (approximately 51-81 EUR/MWh) by 2025. As for 
derivatives, production costs by 2030 for green e-methanol and e-jet fuel could reach 
USD 465/t (~83 EUR/MWh) and USD 1,205/t (~113 EUR/MWh), respectively, considering 
biogenic CO2 sources (Ministerio de Industria, Energía y Minería 2023a). In the context 
of international green hydrogen production costs in Figure 20, Uruguay is set to be a net 
exporter and is projected to rank as the second-lowest exporter in terms of LCOH. 
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Figure 19. LCOH in Uruguay from 2025 until 2050. Assumptions: a minimum daily production of 
250 tH2. It includes energy and electrolyser CAPEX & OPEX, storage, transport or transmission 
add approx. 0.3-0.5 USD/kgH2 (Ministerio de Industria, Energía y Minería 2023a). 

 

 

Figure 20. Comparison of LCOH. 1) benchmark taken from HyDeal announcement, excludes 
transport and distribution costs. 2). Benchmark taken from the Hydrogen Council, excludes 
transport and distribution costs (Ministerio de Industria, Energía y Minería 2023a) 

 

3.5.2 Priorization of research focus areas 

Uruguay's national green hydrogen roadmap emphasizes research in the production of 
green hydrogen and its derivatives. It also addresses the development of port infrastruc-
ture and the establishment of new regulations governing the production, storage, and 
transportation of green hydrogen. Additionally, the roadmap includes initiatives for de-
veloping training and educational programs to address potential labor and knowledge 
gaps (Ministerio de Industria, Energía y Minería 2023a, 2022). 
 

• Production of green hydrogen and its derivatives: special focus on the research 
and development of projects to produce e-methanol, synthetic fuels (e-Fuels) 
and use of green hydrogen for iron processing (DRI) 
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• Offshore wind potential: long-term research aimed at evaluating the feasibility 
of using offshore wind energy to produce green hydrogen, 

• Regulations: The development of new regulations for the production, storage, 
and transportation of green hydrogen, along with a focus on establishing clear 
and safety standards,  

• Capacity building and training: The development of new educational and train-
ing programs focused on renewable energy topics, specifically technology re-
lated to hydrogen and its derivatives. 
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4   
Analysis of current activities and relevant actors accord-
ing to the methodology: SWOT Analysis 

This section presents a strategic analysis of Uruguay’s current landscape in relation to 
green hydrogen research, development, and innovation. Building on the data and insti-
tutional mapping conducted in previous chapters, the analysis applies a SWOT 
(Strengths, Weaknesses, Opportunities, Threats) framework to evaluate the national con-
text and identify key enablers and barriers for the implementation of the green hydrogen 
R&D roadmap. The assessment focuses on both internal factors—such as institutional 
capacity, research infrastructure, funding mechanisms, and regulatory maturity—and ex-
ternal factors, including international market trends, technological developments, coop-
eration opportunities, and geopolitical risks. 
 
The purpose of this analysis is to provide an evidence-based foundation for decision-
making, highlighting priority areas for investment, coordination, and policy reform. It 
also supports the identification of critical actors and activities that can contribute to ad-
vancing Uruguay’s positioning as a competitive and sustainable green hydrogen player 
at regional and global levels. The SWOT methodology integrates inputs from interviews 
with key stakeholders, a review of national and international documents. The following 
subsections outline the analytical process and present the key findings of the SWOT anal-
ysis. 
 

4.1 Introduction to the topic and objective of the analysis 

In order to develop a coherent and realistic R&D roadmap for green hydrogen in Uru-
guay, it is essential to assess the current landscape of activities, actors, and systemic 
conditions influencing the sector. A SWOT analysis—identifying internal Strengths and 
Weaknesses, as well as external Opportunities and Threats—provides a structured meth-
odology to examine these dimensions and to inform strategic decisions. This analysis 
focuses on Uruguay’s present institutional, technical, and regulatory ecosystem, evaluat-
ing how existing capacities, ongoing initiatives, and identified gaps may affect the de-
ployment and scaling of hydrogen technologies. The objective is twofold: 
 

1. To map the readiness and limitations of Uruguay’s research and innovation eco-
system, including public and private stakeholders involved in hydrogen-related 
activities. 

2. To identify key leverage points and risks that should be addressed to ensure the 
effective implementation of the national green hydrogen roadmap. 

 
The SWOT analysis incorporates findings from stakeholder interviews, desk research, and 
project-level insights provided by national and international partners. It serves as a diag-
nostic tool to guide the prioritization of research areas, capacity-building needs, policy 
adjustments, and cooperation strategies that align with Uruguay’s short-, mid-, and long-
term goals. 
 
By systematically evaluating internal and external factors, this analysis supports evidence-
based planning and strengthens the alignment between national capacities and interna-
tional market dynamics in the evolving hydrogen economy. 
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4.2 Approach to conducting the SWOT analysis (including 
interviews) 

The SWOT analysis presented in this section was developed through a multi-method ap-
proach, combining qualitative and quantitative inputs to capture a comprehensive view 
of the status and prospects of Uruguay’s green hydrogen research and innovation eco-
system. The methodology consisted of three main components: 
 

i. Document and Literature Review: A thorough review of national and interna-
tional reports, legal frameworks, policy documents, and sectoral strategies was 
conducted to identify existing institutional mandates, research programs, regu-
latory instruments, and market dynamics relevant to green hydrogen in Uruguay. 
Key sources included the H2U National Roadmap (Ministerio de Industria, Ener-
gía y Minería 2023a), sectoral studies, and international benchmarking reports 
such as (IEA 2024; Ministry of Economic Affairs and Climate Policy of the Neth-
erlands 2024; Pfennig et al. 2020; Universidad Católica del Uruguay 2024; 
Vukasovic and Messina 2024b),  

ii. Stakeholder Interviews: A series of semi-structured interviews were carried out 
with key stakeholders between May and October 2024. Interviews focused on 
institutional roles, technical capabilities, regulatory challenges, financing mech-
anisms, and strategic priorities for hydrogen-related R&D. Participants included 
representatives from: 

a. Government agencies (MIEM, ANII, UTE, ANCAP) 

b. Academic and research institutions (UdelaR, UTEC, UM, UCU, IIBCE) 

c. Private sector actors and business chambers (AHK) 

d. Political stakeholders (BROU, BCU) 

iii. Expert Feedback and Iterative Validation: Preliminary SWOT elements were dis-
cussed in joint sessions with national and international project partners to refine 
the analysis. This iterative process ensured alignment with both domestic policy 
priorities and global hydrogen market trends. 

 
The resulting SWOT framework reflects a cross-cutting and participatory diagnosis of the 
conditions shaping Uruguay’s ability to position itself as a regional knowledge hub and 
technology developer in the emerging green hydrogen sector. This evidence-based ap-
proach allows for the identification of strategic actions to strengthen internal capacities 
and leverage external opportunities in line with the roadmap’s objectives. 
 

4.3 Identification of internal strengths 

With over 92% of its energy matrix derived from renewable sources, Uruguay is nearly 
fully electrified, positioning itself as a competitive player in the global green hydrogen 
market. The strong synergy among hydropower, solar energy (with capacities ranging 
from 60 GW to 135 GW), and wind resources (with onshore capacities between 30 GW 
and 50 GW and offshore capacities of up to 275 GW) enhances its transition to green 
hydrogen. According to section 3.2.3, Uruguay's estimated production capacity for 
green hydrogen by 2050 is projected to reach 15 TWh/a, with production costs ranging 
from 87 to 92 EUR/MWh for coastal hybrid sites. Projections in section 3.2.2 indicate 
that by 2040, Uruguay could generate a total of approximately 32,563 GWh/a (or 977 
kt/a of H2), which includes 2,614 GWh/a of methanol production, highlighting its po-
tential for cost-effective production alongside countries such as Chile, Argentina, and 
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Brazil, which also compete in the hydrogen market with lower production costs. Inter-
viewees consistently recognized the renewable-based energy matrix as “Uruguay’s big-
gest international calling card.” Several highlighted that this high penetration of renew-
ables gives Uruguay reputational credibility and lowers entry barriers for green hydrogen 
investors. 
 
Additionally, as noted in section 3.1.4, Uruguay benefits from significant biogenic CO2 
availability, totaling 9.3 Mt/a. This CO2 represents 82% of total emissions from various 
industries, including forestry and agriculture, enabling the country to produce the esti-
mated 2,614 GWh/a of methanol by 2040. Looking ahead, this total production capacity 
is expected to not only meet the current hydrogen demand of around 2,584 GWh/year 
(or 78 kt/a of H2) but also position Uruguay as a potential exporter to international mar-
kets such as the European Union, Japan, and South Korea, where the demand for sus-
tainable energy solutions is rapidly increasing. Stakeholders from industry and academia 
emphasized the strategic value of combining hydrogen with biogenic CO2, often describ-
ing e-methanol as “the most realistic export product in the short-to-medium term.” Oth-
ers noted that this coupling helps Uruguay stand out from regional competitors who do 
not have the same biomass/CO2 profile. 
 
The Uruguayan port system further strengthens this position, showcasing robust logisti-
cal capabilities with the ability to handle approximately 20 million tons of cargo annually. 
The Port of Montevideo plays a crucial role by managing around 17 million tons per year, 
reinforcing Uruguay’s status as a vital maritime hub in the Southern Cone for exports. 
This efficiency enhances regional connectivity and operational resilience in addressing 
logistical challenges. 
 
Moreover, Uruguay's strong regulatory framework and environmental laws significantly 
bolster its green hydrogen sector. The requirement for Environmental Impact Assess-
ments (EIAs) for large projects, including hydrogen plants, ensures thorough evaluation 
and mitigation of potential environmental impacts, promoting sustainable practices. 
Stringent water usage regulations safeguard essential water resources; Uruguay currently 
has approximately 92,000 million m³/a of water available. In 2022, authorized water uses 
by DINAGUA across the country amounted to 4,400 million m³, representing less than 
5% of total availability. Notably, the additional water requirements for green hydrogen 
production are estimated to account for less than 1% of total water demand, allowing 
the sector to grow sustainably without overexploiting resources.  
 
Interviewees from the public sector repeatedly emphasized that Uruguay's reputation for 
robust environmental governance is "one of its most distinct competitive advantages" in 
attracting European partners. At the same time, private actors acknowledged that strict 
Environmental Impact Assessments (EIAs) and water controls create predictability and 
reduce risks, even if they may slightly delay project timelines. Land use and social safe-
guards encourage public participation and community engagement in project planning, 
while the establishment of a dedicated Ministry of Environment emphasizes Uruguay's 
commitment to rigorous environmental oversight. Together, these factors create a stable 
and transparent regulatory environment that attracts investment and facilitates the re-
sponsible growth of the green hydrogen industry. 
 
Finally, Uruguay's substantial expertise in renewable energy generation is enhanced by a 
robust governmental commitment to advancing in the green hydrogen sector. Initiatives 
such as the H2U program, along with the MoU signed with the European Union, foster 
coordinated governance among various governmental bodies. These efforts streamline 
decision-making processes and offer clear regulatory guidance, further reinforcing Uru-
guay's position in the green hydrogen landscape. Multiple interviewees, especially from 
academia and government, highlighted that the H2U program has been effective in 
aligning actors around hydrogen strategy. They described it as “a symbol of policy 
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continuity and seriousness,” which is rare in the Latin American context and attractive 
to foreign investors.  

4.4 Identification of internal weaknesses 

Despite its strengths, Uruguay faces several internal weaknesses that could hinder the 
development of its green hydrogen sector. A significant challenge is the limited availa-
bility of skilled workers and capacity building programs concerning the hydrogen tech-
nologies and market. There is a noticeable gap in expertise, particularly in key areas such 
as operating electrolysers, managing hydrogen logistics, and handling synthetic fuels. 
This shortage of specialized personnel may lead to operational delays and inefficiencies. 
According to section 3.5, to meet the projected demands of the green hydrogen industry 
by 2040, Uruguay will need a skilled technical and professional workforce of between 
30,000 and 35,000 individuals. This substantial demand for trained labor highlights a 
potential vulnerability in the sector, as the current workforce may not be sufficient to 
support such rapid growth. Without the necessary personnel, the development and scal-
ing of hydrogen projects could face significant setbacks, limiting Uruguay's ability to fully 
capitalize on its green hydrogen opportunities. In the interviews, stakeholders consist-
ently pointed out that current training opportunities are fragmented and too theoretical; 
several proposed early workforce programs, sector-specific training, and even embed-
ding pilot plants inside universities to provide hands-on learning. Without these, scaling 
up hydrogen projects will face bottlenecks. 
 
Moreover, Uruguay lacks adequate research infrastructure specifically for hydrogen tech-
nology. Presently, there are no large-scale facilities for testing electrolysers or demon-
strating new hydrogen technologies, which are essential for advancing the sector. This 
infrastructure gap is further intensified by the scarcity of dedicated research institutions 
and laboratories focused on hydrogen-related studies and training. Consequently, the 
country encounters difficulties in developing a skilled workforce equipped with the ex-
pertise needed to operate and innovate in this emerging field. Without these crucial re-
sources, Uruguay may struggle to keep pace with global advancements in hydrogen 
technology, ultimately hindering its capacity to leverage the opportunities within the 
green hydrogen market. Also, interviewees highlighted the absence of shared testing 
facilities and suggested national demonstration labs or university–industry pilot plants to 
validate electrolyser performance and synthetic fuels under local conditions. 
 
Another significant weakness is the absence of comprehensive regulations tailored to 
hydrogen production, storage, and transport. The lack of clear regulatory frameworks 
can discourage private investment, as potential investors may be uncertain about the 
legal environment. Regulatory clarity, safety codes, and certification schemes were 
ranked as very relevant by most interviewees. Several asked for alignment with EU and 
international standards from the outset. Currently, hydrogen production relies on gen-
eral industrial safety codes, which have not been adapted for hydrogen-specific applica-
tions. This reliance may introduce safety risks and operational confusion, particularly for 
new green hydrogen projects that use electrolysis. Furthermore, Uruguay's transport in-
frastructure for hydrogen is underdeveloped. While Article 237 of Law 20,075/2022 es-
tablishes a legal framework for pipeline easements, detailed regulations regarding ma-
terials, pressure, and safety standards are still needed.  
 
The railway network, which includes 271 km of central railway and 1,121 km of active 
rail, also has 1,465 km of inactive network that could potentially be revitalized for hy-
drogen transport. Although there are international rail connections to Argentina and 
Brazil, such as Salto – Concordia and Rivera – Livramento, there are currently no active 
agreements in place to utilize these routes. The evaluation of these links is essential for 
enhancing Uruguay's logistical capabilities. 
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4.5 Identification of external opportunities 

Uruguay is strategically positioned to seize substantial opportunities in the green hydro-
gen sector, driven by favorable conditions and evolving market dynamics. The country 
has the potential to produce approximately 32,563 GWh/year (or 977 kt/a of hydrogen) 
by 2040, establishing itself as a key player in both local and international markets. This 
production capacity will not only meet domestic demand but also facilitate exports to 
international markets. 
 
Importantly, Uruguay can produce methanol for both domestic use and export, as it 
complies with the sustainability requirements outlined in the RED III, particularly regard-
ing CO2 source eligibility. Currently, Uruguay's abundant biogenic CO2 sources align well 
with these stringent criteria, enhancing its export potential. Most interviewees viewed 
methanol pilot projects as a first-mover advantage, particularly when associated with 
biogenic CO₂ sources. They recommended that initial PtX pilots focus also on methanol 
and e-fuels. Moreover, the green hydrogen sector is projected to generate approximately 
USD 1.9 billion in annual revenues by 2040, underscoring the significant economic im-
pact that this industry could have on the national economy. 
 
A notable advantage for this sector is Uruguay's ample water resources, totaling around 
92,000 million m³/a. Currently, less than 5% of this resource is utilized, indicating a sus-
tainable supply that can adequately support the additional water requirements for hy-
drogen production, estimated to account for less than 1% of total water demand. This 
ensures that the hydrogen sector can expand without depleting essential water re-
sources, thereby fostering sustainable growth. 
 
Furthermore, the ongoing development of hydrogen transport infrastructure presents a 
crucial opportunity. The legal framework established for pipeline easements under Article 
237 of Law 20,075/2022 lays the groundwork for future hydrogen transport projects, 
encouraging investment in this area. The potential revitalization of inactive railway net-
works, combined with existing international rail connections to Argentina and Brazil, 
could enhance Uruguay’s logistical capabilities. This integration into regional logistics and 
energy corridors will facilitate the efficient transport and distribution of green hydrogen, 
broadening market access and fostering collaboration in the Cono-Sur Region. 

4.6 Identification of threats 

While external market conditions are favorable, Uruguay faces several significant chal-
lenges that must be addressed to fully capitalize on its hydrogen potential. The country 
is up against intense international competition, particularly from nations like Chile, Ar-
gentina, and Brazil, all of which have abundant renewable resources and are rapidly ad-
vancing their hydrogen sectors. For example, Chile and Argentina are projected to pro-
duce hydrogen at costs as low as 60 to 70 EUR/MWh in the long term, while Brazil has 
costs ranging from 82 to 87 EUR/MWh. This competitive pricing landscape underscores 
the urgency for Uruguay to enhance its own production efficiency, where future costs 
range from 87 to 92 EUR/MWh for coastal hybrid sites according to 3.2.3. Although 
hybrid locations in Uruguay could theoretically reach a maximum production capacity of 
928 TWh/a with estimated costs of 92 EUR/MWh, these figures still fall short of the lower 
costs achieved by its competitors, presenting a significant challenge. 
 
In addition to facing international competition, Uruguay must address logistical chal-
lenges related to the transportation and storage of hydrogen and its derivatives. The 
existing limitations in transport infrastructure, including railways and pipelines, present a 
significant hurdle. Although upgrades to port facilities and rail systems are underway, 
substantial additional investments – such as the USD 460 million allocated for the Port 
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of Montevideo – are necessary to meet the logistical requirements for large-scale hydro-
gen exports. Specifically, the hydrogen transport infrastructure must be developed to 
match the projected production levels of 32,563 GWh/year (or 977 kt/a) by 2040, which 
will require efficient logistics to effectively support export markets. 
 
While DINAGUA indicates that the additional water requirements for hydrogen produc-
tion are estimated to account for less than 1% of total water demand, a significant con-
cern arises from the growing controversy over the use of groundwater resources for this 
purpose. One of the proposed projects mentioned in 3.3.1 aims to extract between 500 
and 700 m³/day (up to 21,000 m³/month) from the strategically important and limited 
Guaraní aquifer to produce green hydrogen and methanol. This plan has sparked hesi-
tation among social organizations, scientists, and residents, who are advocating for in-
dependent studies to assess the sustainability of water usage. Furthermore, the project 
has faced criticism for inadequate community engagement. Some interviewees warned 
that social acceptance could become a critical bottleneck: surveys already show low 
awareness in local communities, and past conflicts around water use illustrate risks if 
engagement is not transparent and participatory. A survey conducted by the University 
of the Republic found that a majority of the local population is either unaware (45.2%) 
or only somewhat aware (34.6%) of the initiative, with only 20.2% having a clear un-
derstanding of the project, which is still under review by the Ministry of Environment 
(Díaz 2024) (Sede Tacuarembó et al. 2024).  
 
Therefore, achieving comprehensive social acceptance for large-scale hydrogen projects 
is crucial. Addressing potential environmental impacts, such as increased water usage 
and land use changes, while ensuring robust community engagement and transparent 
environmental assessment processes will be essential. To mitigate potential resistance 
and foster a conducive investment climate, it is important to establish clear, participatory, 
and transparent regulatory and permitting procedures. 
 

4.7 Mapping of Current Activities vs. Prioritization of Activi-
ties in the PtX Context 

4.7.1 Results from the interviews 

To better understand the challenges and opportunities within the green hydrogen and 
Power-to-X (PtX) value chain in Uruguay, stakeholders were asked to complete a ques-
tionnaire. This questionnaire aimed at identifying potential barriers across various aspects 
of the value chain, such as the distance between renewable energy generation sites and 
production facilities for green hydrogen. Participants addressed issues related to the 
transportation of gases like CO2, the development of hydrogen infrastructure for down-
stream products, and the necessary competencies for PtX, including the availability of a 
skilled workforce, lab-scale training facilities, and expertise in the field. Additionally, the 
survey sought insights into the political and regulatory framework conditions for PtX in 
Uruguay. 
 
Stakeholders rated the relevance of each question on a scale from 1 (not relevant) to 5 
(very relevant), allowing for a quantitative assessment of these questions. They were also 
requested to provide information about their current activities within the PtX value chain 
and share their perspectives on the potential for producing green hydrogen and PtX 
products in the country. The responses were categorized into three groups: those 
deemed most relevant and a priority for Uruguay, with scores between 80 and 95 points; 
intermediate relevant, with scores ranging from 63 to 79 points; and those considered 
not relevant, with scores between 38 and 62 points. This classification facilitated the 
identification of areas that require greater attention and action in the development of 
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the hydrogen sector in the country. According to the results, the respondents identified 
several key areas that need to be reviewed in Uruguay: 
 
  

 

Figure 21. Prioritization of activities according to the interviews 

 

4.7.2 Prioritized activities based on the results 

In this chapter, key activities in Uruguay will be prioritized. This prioritization is based on 
the findings in Chapter 4.7.1 and should be regarded as essential actions to enhance the 
R&D landscape in the country and develop the PtX market. 

i. Capacity building: Capacity building in Uruguay faces structural challenges, such 
as a shortage of experienced professionals in hydrogen technologies, limited ac-
cess to specialized training equipment, and inadequate coordination between 
academia and industry. Without investment in technical education and work-
force planning, the hydrogen sector may struggle with operational expertise and 
project execution. Developing human capital is essential for the sustainable 
growth of the green hydrogen sector. This also involves addressing the work-
force needs to support the R&D landscape and the future PtX market develop-
ment. 

ii. Collaborative R&D Programs and Infrastructure: Research activity remains con-
centrated among a small number of academic groups, with limited private sector 
involvement. By focusing on the following priorities, Uruguay can build a more 
robust R&D ecosystem and comprehensive knowledge in PtX that supports the 
growth of this industry: 

a. Expansion of Research and Development (R&D) Infrastructure: Establish 
dedicated laboratories for electrolyser testing, synthetic fuel synthesis, 
and safety assessment to enhance research capabilities. 
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b. Increase Private Sector Involvement: Encourage greater participation 
from the private sector in R&D activities to diversify expertise and in-
vestment in hydrogen and Power-to-X (PtX) technologies. 

c. Creation of Testbeds and Demonstrators: Develop pre-commercial 
testbeds or demonstration projects for PtX production to validate re-
search findings under conditions relevant to the industry. 

iii. Business development support, project development technical support and fi-
nancing assistance: Uruguay should initiate a comprehensive PtX allocation 
study aimed at fully decarbonizing the industry. This study will develop various 
scenarios and conduct a thorough sector analysis, outlining necessary actions 
for the next five years and beyond. It will identify optimal sites for hydrogen and 
synthetic fuel production while assessing resource availability through the years, 
logistical considerations, and integration opportunities within existing infrastruc-
ture. Additionally, it is crucial to prioritize efforts that assist local businesses in 
identifying and capitalizing on PtX-related opportunities. This could involve cre-
ating new financing mechanisms involving the public and private sector and 
forming partnerships with international companies to explore potential export 
markets for hydrogen and its derivatives. 

iv. Regulatory Framework Development: Uruguay does not yet have dedicated reg-
ulations for hydrogen production, transport and storage. There is also no specific 
regulations or technical standards governing its use in Uruguay. Establishing a 
robust and clear regulatory environment is crucial for the growth of the green 
hydrogen sector. 

v. Development of a robust Environmental and Social (E&S) regulatory framework: 
Establishing robust E&S regulations ensures that green hydrogen projects are 
developed sustainably, minimizing environmental impacts and promoting social 
benefits. This is essential for maintaining public support and fostering long-term 
viability. 

vi. Assess gaps in Export Infrastructure for PtX products at ports: To support the 
hydrogen sector, Uruguay needs to develop essential infrastructure for effective 
supply chain management. Following research and studies should be addressed: 

a. Storage solutions to manage hydrogen supply and demand 

b. Study on reintegration of pipelines and distribution networks for hydro-
gen delivery 

c. Necessary upgrades of ports to handle hydrogen exports and imports. 

 

4.8 Relevance of Research and Development Topics  

4.8.1 Research on CO2 

To position Uruguay as a leading producer of green hydrogen and PtX, it is essential to 
consider that the study of CO2 technologies and all related techno-economic analyses 
must run parallel to achieve growth in the PtX market. The importance of CO2 research 
in Uruguay lies in several favorable conditions the country possesses: 

• As previously mentioned, it is attractive for producing green hydrogen due to its 
energy matrix being almost 100% renewable. 

• There are synergies in the local industry, where Uruguay has a significant 
amount of CO2 from pulp and paper mills, ethanol production, and some biogas 
projects—providing Uruguay with the possibility of having biogenic CO2 re-
sources of about 9 Mt/a. 
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• Having biogenic CO2 resources makes it a pioneer and attractive for producing 
e-fuels, resulting in lower costs—relying solely on DAC may initially be too ex-
pensive; diversifying across biogenic and industrial CO₂ sources could help re-
duce costs while scaling. 

Important topics for CO2 technologies in this R&D Roadmap should include: 
 
Table 5. Research areas in CO2. Own Compilation, based on (Pingping et al. 2024), (PtX Hub and 

DECHEMA 2024), (R. Detz et al. 2023), (International PTX Hub 2022) 

 

Topic R&D activity 

CO2 capture technologies Focus on low-cost DAC pilots leveraging 
Uruguay’s renewable surplus (when 
wind/solar overproduce) 
 
Explore CO2 capture from ethanol plants, 
pulp & paper mills, and biogas as near-
term scalable options 
 
Hybrid capture systems (e.g., coupling 
industrial capture with DAC for balanc-
ing seasonal variation) 

Biogenic and Atmospheric CO2 Sources Compare lifecycle impacts of biogenic vs. 
atmospheric CO2 streams 
 
Seasonal dynamics: pulp and ethanol 
production vary seasonally; how does 
that affect hydrogen plant operation? 

CO2 Purification and Conditioning Study impurities in biogas-derived CO2 
and their effect on PtX catalysts 
 
Develop low-energy purification pro-
cesses (critical for keeping e-fuels com-
petitive) 

Technoeconomic analysis Uruguay-specific cost comparisons of 
DAC vs. biogenic capture – influences in 
the LCOF (Levelized Cost of Fuel) 
 

Sustainability Assessments and policies Influence of the sustainability require-
ments imposed by RED III (e.g., CO2 eligi-
bility) and other international regulatory 
frameworks and certification schemes on 
the LCOF 
 
Public acceptance of DAC and CO2 pipe-
lines — anticipate social/regulatory as-
pects early 

Infrastructure and Logistics Feasibility of regional CO2 transport net-
works from pulp/ethanol hubs to coastal 
e-fuel plants 
 
Potential for CO2 shipping hubs (Monte-
video, Nueva Palmira) as part of export 
logistics 

Coupling CO2 Sources with Hydrogen 
and PtX Systems 

Real-time optimization of CO2 + H2 flows 
for e-fuel plants 
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Hybrid concepts: pulp mill CO2 + DAC 
balancing for steady supply 

 

4.8.2 Research on Synthesis 

Power-to-X (PtX) products such as methanol are gaining importance in Uruguay, sup-
ported by abundant renewable energy resources and accessible biogenic CO2 streams. 
Given the country’s strong export orientation, research on methanol synthesis becomes 
a key priority to ensure competitiveness, sustainability, and alignment with international 
certification standards. 
 
This chapter outlines the most relevant research areas for advancing methanol synthesis 
in the context of Uruguay’s green hydrogen roadmap, ranging from CO2 capture and 
catalytic innovation to process integration, system-level optimization, and emerging 
technologies. The aim is to highlight where research efforts can generate the greatest 
impact for Uruguay, both in terms of domestic value creation and global positioning. 

Table 6. Research areas in Methanol. Own compilation, based on (Pakdel and Eslamloueyan 
2024), (Guil-López et al. 2019), (Siphesihle Mbatha et al. 2024), (Ausfelder et al. 2023), (Siphe-
sihle Mbatha et al. 2021) 

Topic R&D activity 

CO2 Capture and Utilization (CCU) tech-
nologies 

Direct air capture (DAC) vs. point-source 
CO2 (e.g., cement, steel plants) 

Catalyst & Process Innovation Development of low-temperature/low-
pressure catalysts (e.g., Cu/ZnO, In2O3-
based) 
 
Catalyst durability and regeneration 
 
In-situ catalyst monitoring via spectros-
copy 

Technoeconomic analysis Techno-economic analysis of CO2 purifi-
cation for methanol synthesis 

Integration of Renewable H2 with Metha-
nol Synthesis 

Dynamic operation of PtX plants under 
real-world renewable variability 
 
Hybrid operation: coupling steady-state 
biomass CO2 with fluctuating electrolysis 

Methanol -downstream routes for export 
and local industry 

SAF (methanol-to-kerosene): for decar-
bonization of the aviation sector and ad-
ditionally for exports to international SAF 
markets  
 
MTO/MTA: for local chemical industry 
 
Drop-in fuels: for decarbonization of the 
local shipping sector  

 Process integration with local grids: Uru-
guay’s grid is small and renewable-heavy, 
so PtX flexibility can help balance system 
stability 
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Storage and logistics: infrastructure and 
strategic for export through ports (Mon-
tevideo, Nueva Palmira) 

Water management Development of water management 
strategies for PtX in Uruguay, including 
sourcing from non-freshwater streams, 
purification to synthesis-grade quality, 
and closed-loop recycling to minimize 
freshwater use 
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5   
Development of the R&D roadmap 

5.1 Objective and purpose of the roadmap 

The R&D roadmap for Uruguay is designed to outline the essential phases needed to 
assess and enhance the country's R&D initiatives, promoting advancements in green hy-
drogen and PtX projects. It aims to identify and prioritize research areas that consider 
the unique characteristics and needs of the country. Additionally, it seeks to outline fur-
ther activities necessary to establish a robust hydrogen and PtX industry in Uruguay. This 
proposed roadmap is intended to be a crucial component of the national strategy. The 
initial findings should be viewed as a foundational step in aligning with the national 
strategy, while recognizing the constraints of resources and time involved in its develop-
ment. Regular reviews and updates of the national roadmap are essential to incorporate 
new developments, adapt to changing circumstances, and integrate emerging insights. 
This continuous refinement will ensure that the roadmap remains relevant and effectively 
directs the country’s efforts in the hydrogen sector, aligning with broader national goals 
and responding to the evolving energy landscape. 
 

5.2 Implementation plan  

5.2.1 Roadmap 

Based on the prioritization activities from chapter 4.7, the roadmap is divided into three 
distinct periods: the foundational and early actions phase from 2026 to 2028, the scaling 
and demonstration phase from 2029 to 2033, and the integration and global competi-
tiveness stage from 2034 to 2040. Each phase specifies the actions and objectives de-
signed to cultivate a supportive R&D environment for the hydrogen industry in Uruguay, 
enhance research capabilities, and ultimately position the country as a leader in green 
hydrogen and PtX technologies. 

 
Figure 22. HyUruguay – Development of a R&D Roadmap for green hydrogen in Uruguay. Own 
illustration 
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5.2.2 Key stakeholders 

This chapter aims to identify potential stakeholders responsible for implementing the 
activities outlined in the roadmap. The list is not exhaustive; rather, it represents a part 
of the stakeholder mapping conducted for this project. 
 
In addition to these identified stakeholders, it is important to consider the roles of various 
groups, such as local communities, educational institutions, and international partners, 
who may also contribute to the successful execution of the roadmap activities. Engaging 
a diverse range of stakeholders will ensure a comprehensive approach and foster collab-
oration across different sectors, ultimately enhancing the effectiveness of the initiative. 
 
2026-2028 – Foundations and early actions  
 

Activity Stakeholder 

Launch PtX market studies  MIEM, MEF, OPP, German Embassy/AHK (link to 
German industry demand studies, e.g., H2Global) 

Establish hydrogen research programs  ANII, CONICYT, MEC, UIH, ONUDI, German Em-
bassy (connections with German R&D institu-
tions, Fraunhofer, universities) 

National hydrogen research funding 
program 

MEF, ANII, OPP, German Embassy (bilateral R&D 
co-financing) 

Capacity-building programs (scholar-
ships, CO2 topics, e-methanol) 

MEC, CONICYT, ANII, IICA, German Embassy/AHK 
(DAAD scholarships, academic exchange) 

Assess current/future workforce MEC, MVOT, MIEM, Uruguay XXI 

Public communication campaigns on 
safety/benefits 

MIEM, MEC, MRREE (domestic + international 
outreach) 

Draft enabling institutional framework 
(laws, standards) 

MIEM, URSEA, MEF, MRREE, LATU (standards), 
German Embassy (knowledge-sharing on Ger-
man/EU regulations) 

 
2029-2033 – Scaling and Demonstration 
 

Activity Stakeholder 

Hydrogen infrastructure (labs, 
testbeds, pilots) 

Universities e.g., UdelaR/UTEC, ANII, MIEM, 
ONUDI, AHK, German Embassy/AHK (support 
tech-transfer) 

Strengthening hydrogen curriculum 
(universities, tech schools) 

MEC, CONICYT, ANII, Universities, German Em-
bassy (link with German technical universities, 
dual training models) 

Develop workforce training with certi-
fications 

MEC, LATU, ANII 

Create early hydrogen markets (indus-
try clusters) 

MIEM, MTOP, ANP, Uruguay XXI, MVOT, German 
Embassy (connect German off-takers and compa-
nies) 

Expand social acceptance campaigns MIEM, MEC, civil society, MRREE (embassy can 
facilitate international dialogue platforms) 

Stable institutional frameworks & 
standards 

MIEM, URSEA, MEF, MRREE, LATU (with Ger-
man/EU alignment support) 

Public-private hydrogen funding 
schemes 

MEF, MIEM, OPP, Uruguay XXI, German Embassy 
(facilitate KfW, EU, and German funding) 
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2030-2040 – Integration & global competitiveness  
 

Activity Stakeholder 

Operational research infrastructure  Universities e.g., UdelaR / UTEC, ANII, LATU, 
MIEM, German Embassy/AHK (joint innovation 
programs) 

Integrated hydrogen R&D & innova-
tion ecosystem 

Universities e.g., UdelaR / UTEC, ANII, CONICYT, 
UIH, MEC, German Embassy/AHK (long-term bi-
lateral research collaboration) 

Continuous workforce pipeline MEC, Universities, ANII, German Embassy /AHK 
(exchange programs, joint PhDs, technical train-
ing with German chambers) 

Broad market adoption across sectors MIEM, MTOP, ANP, MVOT, Uruguay XXI, German 
Embassy / AHK (export partnerships with German 
industry) 

International hydrogen R&D networks MRREE, MIEM, ANII, ONUDI 

Long-term funding strategy (green 
bonds, carbon pricing revenue alloca-
tion) 

MEF, OPP, MIEM, Uruguay XXI, German Embassy 
(access to German & EU green finance) 

 
 

5.3 Monitoring and evaluation 

A Monitoring and Evaluation (M&E) Framework defines how the progress, performance, 
and impact of a roadmap or program will be measured over time. It serves as a practical 
guide for assessing whether milestones are being achieved and whether strategic actions 
are delivering the expected results. For national hydrogen roadmaps, such a framework 
is essential to ensure that activities remain aligned with overarching objectives, while also 
providing stakeholders with evidence to adjust strategies when needed. By embedding 
an M&E Framework into Uruguay’s hydrogen roadmap, stakeholders can systematically 
monitor implementation, strengthen decision-making, and enhance overall effective-
ness—ultimately increasing the likelihood of long-term success (Fation Luli 2024). 
 
Core elements of the M&E Framework: 

• Annual Progress Reports (Product Masterclass 2024): Led by MIEM, with contri-
butions from OPP and ANII, to provide concise summaries of achievements and 
challenges. 

• Biannual Stakeholder Reviews (Hoferer 2025b), (Product Masterclass 2024): 
Coordinated by MIEM and OPP, bringing together academia, industry, and civil 
society; with the German Embassy participating as an observer and partner, 

• Five-Year Evaluations (Hoferer 2025b): Independent assessments, facilitated by 
MRREE to incorporate international benchmarking, with additional compari-
sons to German/EU standards provided by the Embassy. 

• KPI Dashboard (Traffic-Light System) (Trantor 2023): Managed by MIEM, OPP, 
URSEA, ANP, MTOP, and ANII, offering real-time tracking of key indicators, 
supplemented by benchmarking against German/EU standards. 
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5.3.1 Continuous process of the roadmap 

Establish a review cycle 
 
To ensure the effectiveness of the R&D roadmap for green hydrogen, regular assess-
ments should be conducted to evaluate its relevance and alignment with established 
objectives. Scheduling periodic reviews is essential for maintaining adaptability and cap-
turing new opportunities in a rapidly changing environment. Engaging key stakeholders 
in these assessments will facilitate valuable feedback and ensure that all parties remain 
aligned with the roadmap’s goals. Additionally, continuous PtX allocation studies are 
crucial for monitoring the landscape, allowing for the identification of potential oppor-
tunities and threats. By integrating these practices, the roadmap can evolve in response 
to emerging trends and challenges, ultimately driving the successful development of the 
green hydrogen sector (Bastow 2025; Miro 2025). 
 
Continuous improvement 
 
To effectively assess the success of the national strategy roadmap for green hydrogen, it 
is essential to establish clear Key Performance Indicators (KPIs) and measurement criteria. 
These metrics will enable tracking progress, identifying areas for improvement, and mak-
ing data-driven decisions (Trantor 2023). Additionally, incorporating feedback loops from 
stakeholders is crucial, as their insights significantly influence the roadmap's objectives. 
Prioritizing these objectives based on direct feedback ensures that the strategy remains 
relevant and aligned with stakeholder needs (Hoferer 2025a). Furthermore, the roadmap 
should be flexible and open to adjustments in response to changing dynamics in the 
hydrogen market and the experiences of project developers. This adaptability allows the 
roadmap to address unforeseen challenges and seize new opportunities, ensuring its 
long-term effectiveness and success (Trantor 2023). 

5.3.2 Strategies to ensure continuity  

This chapter outlines the key strategies to consider when defining actions and activities 
that facilitate the accelerated and continuous implementation of the roadmap. These 
measures will promote the overall development of the hydrogen market through the 
establishment of new R&D programs, policies, standards, and regulations, as well as ad-
dressing more intangible factors such as cooperation and public acceptance of green 
hydrogen (IRENA 2022). Further strategies can be found through Figure 23: 
 

 

Figure 23. Strategies to ensure continuity of a roadmap as referenced in (IRENA 2024) 
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5.3.3 Institutionalization of the roadmap 

Green hydrogen is still in its initial stage across most applications and requires robust 
policy support to effectively integrate into the energy transition. This support is crucial 
for developing the necessary infrastructure, incentivizing research and innovation, and 
ensuring that the regulatory framework facilitates investment and deployment. By im-
plementing supportive policies, governments can help create a favorable environment 
for green hydrogen technologies to flourish, contributing to decarbonization efforts and 
the establishment of a sustainable energy system.  
 
To institutionalize a green hydrogen roadmap in Uruguay, it is essential to create a com-
prehensive strategy that aligns with national energy goals, establishes well-defined policy 
frameworks, and promotes collaboration among stakeholders, including government 
agencies, private sector players, academic institutions, and NGOs. This process involves 
setting specific targets, implementing supportive measures, and ensuring the presence 
of high-quality R&D infrastructure. Figure 24 presents a list of actions to consider for the 
institutionalization of a roadmap (Emanuele Bianco et al. 2022;FONA 2022; Interreg Eu-
rope 2024). 
 

 

Figure 24. Important actions for the institutionalization of a green hydrogen roadmap ( Emanu-
ele Bianco et al. 2022; FONA 2022; Interreg Europe 2024) 

5.4  Managing acceptance in research institutions  

The successful implementation of Uruguay’s green hydrogen R&D roadmap requires ac-
tive engagement and endorsement from the national research and academic community. 
As a foundational pillar of innovation, research institutions must not only support the 
strategic direction of the roadmap but also participate actively in its development, vali-
dation, and long-term evolution. 
 
In Uruguay, the Universidad de la República (UdelaR) and other academic institutions, 
such as UTEC, IIBCE, UCU, and UM, have shown initial involvement in hydrogen-related 
research, focusing on areas such as electrolysis, Power-to-X systems, and CO₂ valoriza-
tion (UTEC 2025b), (UTEC 2025a), (Ministerio de Industria, Energía y Minería 2024c), 
(Ministerio de Industria, Energía y Minería 2024d), (Agencia Nacional de Investigación e 
Innovación 2024). However, for these institutions to align more effectively with the 

Establish a 
coordinating 
body

Establish a dedicated entity such as an "Hydrogen Innovation Agency"

Coordinate with different stakeholders and ensure alignment and efficient 
resource allocation

Develop a 
comprehensive 
policy 
framework

Integration of existing energy, industrial and environmental policies, which 
provide cohesion approach to hydrogen development

Secure 
Sustainable 
funding 
mechanisms

Implementation of diverse funding sources, including public R&D grants, 
private investments and international partnerships e.g., implementation of 
Carbon Contracts for Differences and tax incentives

Foster Public-
Private 
Partnerships

Collaborations between government entities and private companies to 
leverage expertise and share risks in the development of the PtX market
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national hydrogen strategy, it is essential to implement targeted initiatives aimed at rais-
ing internal awareness, fostering collaboration among the institutions, and promoting a 
shared commitment to the objectives outlined in the hydrogen roadmap across various 
faculties and departments. To manage and strengthen acceptance within research insti-
tutions, the following actions are recommended: 
 

• Internal Communication and Strategic Alignment: Ministries and lead agencies 
should engage in regular dialogue with academic stakeholders to explain the 
roadmap’s objectives, expected contributions, and strategic relevance to na-
tional development. Roadmap ownership can be fostered through workshops, 
public lectures, and integration into institutional planning processes (Ministerio 
de Industria, Energía y Minería 2023a). 

• Recognition and Funding Opportunities: Providing dedicated funding schemes, 
recognition mechanisms, and clear pathways for research career development 
in hydrogen technologies can increase institutional motivation. This includes spe-
cific calls for proposals, postdoctoral grants, and lab infrastructure investment 
aligned with roadmap priorities (Agencia Nacional de Investigación e Innovación 
2024), (Ministerio de Industria, Energía y Minería 2023a), (ANII, 2022; LATU, 
2023), (ANII et al. n.d.), (LATU 2022). 

• Cross-disciplinary and Inter-institutional Collaboration: Encouraging collabora-
tive research between engineering, environmental sciences, economics, and so-
cial sciences—both within and across institutions—can enhance the system-
wide understanding and broaden acceptance. Establishing formal hydrogen re-
search consortia or clusters may support this objective  (Hydrogen TCP 2024), 
(IRENA 2024) 

• Capacity Building and International Networking: Acceptance is reinforced when 
researchers are included in global hydrogen knowledge networks. Exchange 
programs, joint projects with Fraunhofer IEE and European partners, and partic-
ipation in international hydrogen platforms (e.g., IPHE, Clean Hydrogen Partner-
ship) will help Uruguayan institutions stay at the forefront of knowledge and 
increase the legitimacy of domestic research initiatives (European Union 2025), 
(IEA 2024), (IRENA 2023). 

• Academic Freedom and Autonomy Considerations: Managing acceptance also 
requires respecting institutional autonomy and promoting co-design processes. 
The roadmap should be presented as a shared national challenge—one where 
researchers are not mere implementers, but active co-creators of Uruguay’s hy-
drogen future. 

 

5.5 Stakeholder engagement and communication  

Stakeholder engagement is a critical pillar for the effective development and implemen-
tation of Uruguay’s green hydrogen R&D roadmap. Given the cross-sectoral nature of 
hydrogen, successful outcomes depend not only on technical feasibility but also on build-
ing trust, transparency, and alignment across public, private, academic, and civil society 
actors. 
 
Uruguay has laid the groundwork for participatory governance through its inter-institu-
tional H2U Program, which promotes dialogue between ministries, regulatory bodies, 
research institutions, and strategic investors (Ministerio de Industria, Energía y Minería 
2023a). However, broader engagement strategies must ensure that diverse stakeholder 
groups—such as local communities, environmental organizations, trade unions, and in-
dustrial consumers—are consulted and informed throughout the roadmap’s lifecycle. 
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To that end, the following engagement and communication strategies are recom-
mended: 
 

• Structured Multi-Stakeholder Platforms/Organizations: Formal stakeholder dia-
logue mechanisms should be established at the national and regional levels. 
These platforms may take the form of advisory councils, technical working 
groups, or periodic roundtables involving project developers, academia, munici-
palities, social organizations, and sectoral chambers (Ministerio de Industria, En-
ergía y Minería 2023a). 

• Transparent Communication Channels: Public access to information on project 
progress, environmental assessments, and regulatory developments must be 
guaranteed through open data portals, public hearings, and multilingual dissem-
ination tools, particularly in regions where projects may impact vulnerable com-
munities (IRENA 2024), (Ministerio de Industria, Energía y Minería 2023a), 
(IRENA 2023). 

• Participatory Planning and Co-Design: The roadmap implementation should in-
tegrate participatory tools—such as community consultations, scenario-building 
workshops, and stakeholder mapping exercises, especially for projects with ter-
ritorial implications (IMPO 2008). Experiences from other countries demonstrate 
that co-design processes reduce opposition and accelerate project timelines 
(IRENA 2024), (IRENA 2023). 

• Capacity Building for Civil Society Engagement: To ensure informed participa-
tion, tailored training and awareness campaigns should be developed for non-
expert stakeholders, particularly in areas such as environmental impacts, water 
use, hydrogen safety, and employment opportunities (IRENA 2024), (IRENA 
2023). 

• Strategic Messaging and Public Perception: Public communication should high-
light the potential of green hydrogen as a driver of inclusive and sustainable 
development, emphasizing national benefits (economic diversification, job crea-
tion, export capacity) as well as environmental safeguards (climate action, bio-
diversity protection). Messaging must be adapted to different audiences (urban 
vs. rural, technical vs. general public) and media platforms (European Union 
2025), (IRENA 2024), (IEA 2024). 

 
Uruguay’s strong institutional credibility and existing experience with participatory en-
ergy planning (e.g., in wind and biomass projects) provide a solid foundation for a trans-
parent and inclusive hydrogen strategy. Sustained engagement and communication ef-
forts will be essential to build long-term legitimacy, avoid social conflicts, and ensure that 
the energy transition is equitable and democratically owned. 
 

5.6 Best practices and case studies  

5.6.1 Successful examples from other countries or sectors  

EU Hydrogen Strategy: 
 
The EU strategy aims to provide a comprehensive perspective on the hydrogen value 
chain by establishing a supportive governance system and policy framework that facili-
tates the deployment of hydrogen. EU policymakers aspire to position European industry 
as a global leader in both green hydrogen technology and zero-carbon heavy industry. 
Consequently, the strategy highlights green hydrogen as the only form of hydrogen 
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compatible with a net-zero emissions system. Important key aspects and instruments 
referenced in the EU hydrogen strategy are illustrated in Figure 25 (IRENA 2021). 
 

 

Figure 25. Key aspects and instruments presented in the EU hydrogen strategy (IRENA 2021) 

 
Green Hydrogen Action Plan 2023-2030 in Chile: 
 
The Chilean Government’s Green Hydrogen Action Plan 2023-2030 outlines a compre-
hensive strategy to position Chile as a global leader in green hydrogen production and 
export. The plan encompasses specific measures across strategic areas, aiming to develop 
sustainable green hydrogen and PtX market. Some of the key actions and strategies that 
shaped the plan are in Figure 26 (IRENA 2024), (Gobierno de Chile 2024): 
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Figure 26. Key aspects and actions presented in the Green Hydrogen Action Plan in Chile (Go-
bierno de Chile 2024) 

 
 
 
 
 
 
 
 
 

Strategic planning

•Action Plan Development (2022-2023) was developed through participatory 
process with industries representatives and civil society organizations

Stakeholder engagement

•Measures such as citizen participaton were considered for the development of 
the action plan. The government launched a dedicated website to facilitate public 
involvement

•An Strategic Advisory Council and a Strategic Advisory Committee were 
established to provide expert guidance

Regulatory adjustments

•Government proposed the Framework Law on Sectoral Authorizations aiming to 
reduce permit approval times by 30% and establish a unified permit information 
system

•The Chilean Environmental Impact Assessment Service introduced uniform 
criteria for assessing the environmental impact of green hydrogen projects

•There are also plans to develop a sustainability certification system aligned with 
international standards

Financial Instruments an Incentives

•H2V Facility: government established a financial facility with USD 1 Billion 
through CORFO to support private investment

•Tax incentives: government proposed tax reforms which include reducing the 
income tax rate for companies developing decarbonization technologies and 
enhancing tax credits for R&D activities

Infrastructure Development and Regional Focus

•Strategies such as allocation of state-owned lands and enhance of infrastructure 
of ports and energy transmission systems are considered

•Integration of electrolyser equipment into technical-professional high schools 
was considered
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6   
Conclusion and recommendations  

6.1 Summary of key findings based on the analysis 

The analysis indicates that Uruguay possesses a unique combination of abundant natural 
resources and institutional stability; however, it faces significant challenges in areas such 
as infrastructure, workforce development, and social acceptance. This duality plays a crit-
ical role in shaping the country's potential to become a prominent hub for green hydro-
gen and Power-to-X (PtX) technologies in Latin America. 
 
Although Uruguay has set ambitious targets for market development, its actual progress 
has been slower than required to meet these objectives. This gap raises important ques-
tions regarding the specific barriers that impede the growth of the hydrogen and PtX 
industry. Regulatory, research and development, and economic challenges must be iden-
tified and addressed to facilitate progress. 
 
A robust R&D landscape is essential for the growth of the hydrogen and PtX sectors, as 
it fosters innovation, drives technological advancements, and enhances the overall com-
petitiveness of the industry. Given the slow pace of market development, this roadmap 
identifies key areas for advancing the green hydrogen and PtX industry in Uruguay, in-
cluding: 

• Research and Development: Strengthening R&D efforts to explore new technol-
ogies and hydrogen-related topics will enhance the efficiency and profitability 
of PtX projects. 

• Capacity Building: Investing in education and training is crucial for equipping the 
workforce with the skills needed to excel in the evolving industry. 

• Support for PtX Market Development: Conducting PtX market studies to develop 
decarbonization scenarios, including a detailed analysis of resources and infra-
structure, is essential.  

• Business Development: Encouraging entrepreneurship and supporting the es-
tablishment of new ventures in the hydrogen and PtX sectors will be vital for 
stimulating economic activity and fostering innovation. 

• Technical Assistance: Offering guidance and resources to businesses, including 
best practices for technology implementation and project management, will en-
hance operational capabilities and ensure successful project execution. 

• Regulatory frameworks and financing mechanisms: Establishing supportive reg-
ulatory frameworks and financial mechanisms will facilitate market entry, attract 
investment, and promote sustainable growth. 

Strengthening international partnerships could also play a vital role in facilitating 
knowledge and resource sharing, thereby accelerating market development. Addition-
ally, a long-term perspective is crucial for attracting investment and enabling sustainable 
growth, which necessitates the establishment of clear and stable regulatory frameworks. 
Engaging local communities and addressing environmental considerations in planning 
processes are critical, as factors such as water usage, land availability, and social license 
significantly influence project viability. 
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6.2 Recommendations  

This roadmap also offers practical recommendations and actions tailored to strengthen 
research and development in Uruguay’s green hydrogen and PtX sectors, addressing 
the country's unique context and needs. 
 
Recommendation 1: Research infrastructure and programs  
 
Dedicated Research Center: Assess the feasibility of a specialized PtX research center in 
strategic locations such as Montevideo or coastal regions considering the following as-
pects: 
 
 

Aspect Considerations 

Strategic Location - Proximity to maritime industries and ports. 
 

- Access to renewable energy sources (e.g., wind, solar). 

Collaboration Opportu-
nities 

- Engage with local universities and research institutions. 

 
- Foster partnerships with maritime companies for joint pro-
jects. 

Funding and Resources - Explore government grants and international funding op-
portunities. 

 
- Assess potential private sector investment. 

Infrastructure Needs - Evaluate existing facilities and infrastructure for research. 
 

- Consider the availability of laboratories and testing sites. 

 
Targeted Support on R&D topics: 
To effectively support the R&D programs, it is essential to identify key priority areas for 
government and institutional focus. This should include backing research initiatives 
aimed at CO2 utilization and the production of synthetic fuels. By providing funding, 
resources, and incentives in these areas, Uruguay can stimulate innovation and enhance 
its position within the PtX research sector. 
 
 
Recommendation 2: Capacity building  
 
Tailored Training Programs 
To address the growing demand in the PtX sector (Power-to-X), tailored training pro-
grams should be developed. These programs need to provide the specific skills required 
in this industry. It is essential to involve local universities and technical schools to ensure 
that the training is practical and relevant. By closely collaborating with educational insti-
tutions, we can ensure that future professionals are well-prepared for market demands. 
 
Global Collaboration 
In addition, partnering with international research networks is crucial. Exchanging 
knowledge and technologies in offshore hydrogen production and synthetic fuels, can 
bring advanced methods and innovations to Uruguay. This global collaboration will not 
only advance research but also enhance the competitiveness of the Uruguayan industry 
in the international arena. 
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Community Awareness 
To foster acceptance and understanding of hydrogen technologies within the commu-
nity, awareness campaigns should be launched. These campaigns can highlight the 
safety, benefits, and economic opportunities associated with hydrogen technologies. By 
raising awareness among local communities, we create an understanding of the possi-
bilities offered by the PtX sector and encourage more individuals to engage in this for-
ward-looking development. 
 
Recommendation 3: Workforce and education 
 
Workforce Assessment 
To effectively meet Uruguay's hydrogen goals, it is essential to conduct a thorough eval-
uation of the current workforce. This assessment should identify the number of trained 
professionals required across various sectors involved in hydrogen production and utili-
zation. By understanding the existing skill gaps, we can better plan for targeted recruit-
ment and training initiatives that align with national hydrogen strategies. 
 
Integrated Educational Strategy 
An integrated educational strategy is key to developing a skilled workforce for the PtX 
sector. This approach should combine vocational training, university programs, and in-
dustry partnerships to create a comprehensive educational framework. By aligning edu-
cational offerings with industry needs, we can ensure that students receive a well-
rounded education that equips them with the necessary skills and knowledge to thrive 
in the hydrogen economy. 
 
Continuous Evaluation 
To stay ahead in a rapidly evolving industry, it is crucial to regularly review and update 
training programs. Continuous evaluation will help ensure that these programs remain 
relevant and effectively address the changing technological developments and industry 
requirements. By fostering a culture of adaptability and responsiveness in education, we 
can better prepare the workforce for future challenges and opportunities in the hydrogen 
sector. 
 
Recommendation 4: Market development & decarbonization of the industry 
 
PtX allocation study: 
To effectively facilitate the growth of the PtX market and large-scale business develop-
ment in Uruguay, it is essential to conduct a detailed PtX allocation study. The allocation 
study would focus on identifying optimal resource distribution, priority industry sectors, 
investment priorities, and infrastructure needs across the key phases of development, 
including: 

• Market Research & Feasibility Studies - Assessing potential sites, resources for 
hydrogen production and targeted industry to sectors which are prioritized to 
decarbonize. 

• Pilot Projects for Hydrogen Production - Determining the most effective pilot 
projects to implement based on the allocation of resources. 

• Infrastructure Development - Identifying infrastructure requirements and poten-
tial locations for development. 

• Commercial Scale Production & Distribution - Allocating resources for scaling 
production and establishing distribution networks. 

• Full Market Integration & Export Opportunities - Evaluating the necessary steps 
for integrating into the broader market and exploring export possibilities. 
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Local Market Insights 
Collaboration with universities and research centers is vital to gain insights into Uruguay’s 
economic landscape and the potential for PtX technologies. By conducting studies that 
examine local resources, market conditions, and the needs of various industries, stake-
holders can develop strategies that are tailored to the unique characteristics of Uruguay. 
This data-driven approach will ensure that the growth path for the PtX market aligns 
with national goals and maximizes economic opportunities. 
 
Recommendation 5: Social acceptance and communication  
 
It is recommended to develop a national communication and citizen engagement plan 
around green hydrogen. This plan should include public consultations, awareness cam-
paigns, and transparent mechanisms on environmental and social impacts. Community 
acceptance will be a critical factor in enabling large-scale projects. 
 
Recommendation 6: Stable institutional framework   
 
It is essential that the roadmap is supported by a stable institutional framework capable 
of transcending government cycles. The creation of a permanent inter-institutional body 
or a national hydrogen law would provide predictability and legal certainty for investors. 
 
Recommendation 7: Funding strategy   
 
It is recommended to design a financing strategy that combines national and interna-
tional instruments, including sovereign green bonds, multilateral funds, and blended fi-
nance mechanisms. These tools can accelerate the mobilization of private capital and 
reduce the risks associated with early investments in green hydrogen. 
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Annex  

7.1 Results from the interviews 

 

Activity Description Score 

In-person/on-site capacity building & training services 95 

Support for identifying PtX-related business opportunities 93 

Online capacity building services 87 

Lack of holistic know-how in the field of PtX 86 

Information services such as PtX market analysis 86 

Support in PtX project development (site identification, techno-economic analysis, etc.) 84 

Export infrastructure for PtX products at ports is missing 83 

Lack of long-term perspective due to changing international regulatory conditions 83 

Lack of pilot-scale and lab-scale training facilities 82 

Matchmaking services for domestic industries and international R&D partnerships 82 

Lack of clarity regarding certification and Guarantees of Origin 77 

CO2 purification from industrial off-gases and CO2 capture from air is expensive 73-
72 

Shortage of skilled workforce in general 74 

Unclear international export regulations for hydrogen, ammonia, and methanol 70 

Transportation of gases and liquefied products (H2, CO2, N2, NH3, methanol) is difficult/ex-
pensive 

68 

Renewable Energy feed-in tariffs and taxes on electricity use decrease the economic com-
petitiveness of green hydrogen production 

68 

Integration of individual technologies into a PtX synthesis value chain is difficult 63 

National laws and regulations constitute a barrier 55 

Political support for PtX development is insufficient 53 

High costs of large-scale seawater purification 48 

Pipeline transport of purified seawater is difficult/expensive 46 

Competition for water resources (drinking water, agriculture, industrial use) 46 

Distance of renewable energy generation sites from large industrial hubs 46 

Competition of generation with residential and other industrial energy demand 38 

Water scarcity in regions with the highest solar power potential 38 
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Recommendations on development of regulations frameworks in Uruguay:  

 

• Establishment of Dedicated Regulations for Hydrogen Production: Developing 
specific regulations tailored to hydrogen production, particularly for new green 
hydrogen projects, to create a clear permitting framework beyond general in-
dustrial and energy regulations. 

• Creation of Technical Standards: Developing specific regulations and technical 
standards for hydrogen, including quality standards and guidelines for blending 
hydrogen into natural gas pipelines. This will be essential for upcoming pilot 
projects. 

• Development of Detailed Regulations: There is a need to establish comprehen-
sive regulations for the construction and operation of hydrogen transport infra-
structure, specifically for pipelines, including guidelines on materials, pressure, 
and safety distances. 

• Regulations for Maritime Exports: Uruguay should focus on creating specific do-
mestic regulations for handling the export of hydrogen, ammonia, and metha-
nol, as current regulations are still in the early stages of development. 

• Integration of Existing Regulations: While hydrogen transport by road is cur-
rently governed by existing regulations for dangerous goods, it’s important to 
ensure that these regulations are effectively integrated and updated to accom-
modate hydrogen transport. 

• Implementation of Effective Frameworks: While existing frameworks for other 
gases, such as compressed natural gas (CNG), can serve as analogies, it is crucial 
to implement these frameworks effectively for hydrogen. 

• Integration of International Standards: Applying international standards for hy-
drogen production and usage on a broader scale to ensure best practices are 
followed while developing local regulations. 

• Development of a Guarantee-of-Origin Certification: Creating a certification sys-
tem for green hydrogen, potentially expanding Uruguay’s renewable electricity 
certificate system (SCER) to include renewable hydrogen. 

• Development of a Robust Environmental and Social (E&S) Regulatory Frame-
work: Establishing robust E&S regulations ensures that green hydrogen projects 
are developed sustainably, minimizing environmental impacts and promoting 
social benefits. This is essential for maintaining public support and fostering 
long-term viability. 
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