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DATASHEET

BASIC INFORMATION

Country(ies) Project Name

Chile Chile Green Hydrogen Facility to Support a Green, Resilient and Inclusive Economic
Development

Project ID Financing Instrument Environmental and Social Risk Classification

P177533 ::r;:]/::]t(:rir:lznt Project Substantial

Financing & Implementation Modalities

[ ] Multiphase Programmatic Approach (MPA) [ ] Contingent Emergency Response Component (CERC)

[ ] Series of Projects (SOP) [ ] Fragile State(s)

[ 1 Performance-Based Conditions (PBCs) [ ]1Small State(s)

[v'] Financial Intermediaries (F1) [ ] Fragile within a non-fragile Country

[ ] Project-Based Guarantee [ 1 Conflict

[ 1 Deferred Drawdown [ 1 Responding to Natural or Man-made Disaster

[ ] Alternate Procurement Arrangements (APA) [ ] Hands-on Enhanced Implementation Support (HEIS)

Expected Approval Date Expected Closing Date
28-Jun-2023 30-Jun-2028
Bank/IFC Collaboration

No

Proposed Development Objective(s)

The Project Development Objective is to support the development of the green hydrogen industry in the Republic of
Chile.
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Components

Component Name Cost (USS, millions)
Component 1: Green Hydrogen Investment Sub-loans and Risk-Mitigation Facility 141.79
Component 2: Capacity Building and Project Management 6.62
Project Financing Cost 1.59

Organizations

Borrower: Republic of Chile

Implementing Agency: Corporacién de Fomento de la Produccién - CORFO

PROJECT FINANCING DATA (USS, Millions)

SUMMARY

Total Project Cost 431.00

Total Financing 431.00
of which IBRD/IDA 150.00

Financing Gap 0.00

DETAILS

World Bank Group Financing

International Bank for Reconstruction and Development (IBRD) 150.00
Non-World Bank Group Financing
Commercial Financing 281.00

Unguaranteed Commercial Financing 281.00

Expected Disbursements (in US$, Millions)

WB Fiscal Year 2023 2024 2025 2026 2027 2028

Annual 0.00 8.55 38.58 28.57 32.86 41.44
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Cumulative

INSTITUTIONAL DATA

Practice Area (Lead)

Energy & Extractives

Climate Change and Disaster Screening

0.00

Contributing Practice Areas

47.13 75.70

This operation has been screened for short and long-term climate change and disaster risks

SYSTEMATIC OPERATIONS RISK-RATING TOOL (SORT)

Risk Category

1. Political and Governance

2. Macroeconomic

3. Sector Strategies and Policies

4. Technical Design of Project or Program
5. Institutional Capacity for Implementation and Sustainability
6. Fiduciary

7. Environment and Social

8. Stakeholders

9. Other

10. Overall

COMPLIANCE

Policy

Does the project depart from the CPF in content or in other significant respects?

[ 1Yes [V]No

Rating
Moderate
Moderate
Moderate
Moderate
Substantial
Moderate
Substantial

Moderate

Substantial

150.00
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Does the project require any waivers of Bank policies?

[ 1Yes [V]No

Environmental and Social Standards Relevance Given its Context at the Time of Appraisal

E & S Standards Relevance
Assessment and Management of Environmental and Social Risks and Impacts Relevant
Stakeholder Engagement and Information Disclosure Relevant
Labor and Working Conditions Relevant
Resource Efficiency and Pollution Prevention and Management Relevant
Community Health and Safety Relevant
Land Acquisition, Restrictions on Land Use and Involuntary Resettlement Relevant
Biodiversity Conservation and Sustainable Management of Living Natural Relevant
Resources

Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional Relevant

Local Communities

Cultural Heritage Relevant

Financial Intermediaries Relevant
NOTE: For further information regarding the World Bank’s due diligence assessment of the Project’s potential
environmental and social risks and impacts, please refer to the Project’s Appraisal Environmental and Social Review

Summary (ESRS).

Legal Covenants

Conditions
Type Financing source Description
Effectiveness IBRD/IDA CORFO has developed and approved the Operational Manual set

forth in Section I.C.1 of Schedule 2 to the Legal Agreement, in form
and substance satisfactory to the Bank
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Type
Effectiveness

Type
Effectiveness

Type
Effectiveness

Type
Disbursement

Type
Disbursement

Financing source
IBRD/IDA

Financing source
IBRD/IDA

Financing source
IBRD/IDA

Financing source
IBRD/IDA

Financing source
IBRD/IDA

Description

The Subsidiary Agreement between the Borrower and CORFO has
been signed in form and substance satisfactory to the Bank, and a
conditions precedent to its effectiveness (other than the
effectiveness of the Legal Agreement) have been fulfilled

Description

ny

The updated Stakeholder Engagement Plan has been adopted, and

disclosed in form and substance satisfactory to the Bank

Description

The first version of the Labor Management Procedures focusing on

Component 2 of the Project has been prepared, adopted, and
disclosed in form and substance satisfactory to the Bank
Description

(b) under Category (1-A), (1-B), (2-A) or (2-B), until CORFO’s ESMS
has been established and a summary of its elements has been
disclosed by CORFO, in a manner acceptable to the Bank; or

Description

(c) under Category (2-A) or (2-B), until CORFO has: (i) designed

and prepared a business plan for a unit exclusively dedicated to
provide direct finance to Green Hydrogen Sub-projects; (ii)
established such unit with adequate governance and technical,
legal, and financial expertise to assess, design, approve, and

monitor project finance arrangements; and (iii) developed policies,

procedures, and systems for project finance, all in a manner
satisfactory to Bank.
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I. STRATEGIC CONTEXT

A. Country Context

1. Fueled by a strong fiscal response to the economic impacts of COVID-19 and emergency response measures
taken in 2020, Chile’s economy rebounded in 2021; but a sharp deceleration in 2022 is expected to continue into 2023.
Chile’s economic growth in 2021—among the fastest in the world—was propelled by consumption, large fiscal transfers,
and pension fund withdrawals. A remarkably rapid vaccine rollout, which reached over 90 percent of adults, firms’
implementation of sanitary operational measures, and an expansionary monetary policy also contributed to the recovery.
However, after registering 11.7 percent year-on-year (y/y) growth in 2021, the economy grew only 6.4 percent y/y in the
first half of 2022—and only 0.3 percent y/y when compared with just the second half of 2021. Gross domestic product
(GDP) grew by 2.1 percent in 2022% and is expected to contract by 0.9 percent in 2023, while a gradual acceleration is
expected from 2025 onward. At the same time, the country faces significant challenges to increasing total factor
productivity and economic diversification, which are needed for long-term, sustainable growth.

2. Chile is facing significant challenges to its social contract and economic model. Social unrest in 2019—-20 exposed
the vulnerability of the socioeconomic system, with protesters demanding several changes to the country’s direction,
prompting a constitutional reform process. The first proposal on a draft constitution was rejected by voters in a
referendum on September 4, 2022. Subsequently, Congress approved the “Acuerdo por Chile,” initiating another
constitutional reform process, subject to approval in a referendum planned for December 2023. Still, efforts to enhance
productivity—and, specifically, human capital, innovation, and female labor force participation—and to improve the
allocation of resources across regions and municipalities, will need to be further reinforced.

3. The Government of Chile’s (GoCl’s) Programa de Gobierno Apruebo Dignidad 2022—-26 aims to foster inclusive
and sustainable economic growth. The Boric administration has set an ambitious reform agenda centered on tax and
pension reform; maintaining fiscal discipline; equitable access to quality education and health services for the vulnerable;
gender parity; and economic growth through digital transformation and more sustainable, innovative, and
environmentally friendly practices. As part of this vision, Chile is reformulating environmental and energy policies to put
local populations at the center, with a special focus on reducing regional inequalities across the country and supporting
the transition to a net-zero economy.

4, Chile is strongly committed to decarbonization and to reaching carbon neutrality by 2050. Chile’s economy and
the competitiveness of various of its productive sectors are vulnerable to risks associated with the increased intensity and
frequency of extreme weather events (as experienced over the past decade). Among the country’s efforts to address these
challenges, the Climate Change Framework Law (No. 21455) codifies its pledge to reach carbon neutrality by 2050. The
law includes (i) the obligation for Chile to comply with its updated Nationally Determined Contribution? (NDC) (limit
greenhouse gas [GHG] emissions to 95 million tons of carbon dioxide equivalent [MtCO,eq] by 20303); and (ii) a Long-
Term Climate Strategy (Estrategia Climdtica de Largo Plazo, ECLP, presented at COP26),* which outlines a road map to
significantly increase renewable energy generation and green hydrogen production, and reduce emissions from industry

1 Preliminary estimate from World Bank Global Economic Prospects, January 2023.

2 NDCs are at the heart of the Paris Agreement and the achievement of its long-term goals. By setting NDCs, each country commits to reducing
national emissions and adapting to the impacts of climate change (United Nations—Climate Change).

3 UNDP Global NDC Support Programme, “Chile,” United Nations Development Programme, https:.//www.ndcs.undp.org/content/ndc-support-
programme/en/home/our-work/geographic/latin-america-and-caribbean/Chile.html.

42021 United Nations Climate Change Conference. See Government of Chile, Estrategia Climdtica de Largo Plazo de Chile (Santiago de Chile:
Government of Chile, 2021), https://unfccc.int/sites/default/files/resource/CHL_LTS _2021.pdf. The World Bank provided support for the
development of the Long-Term Climate Strategy in the Framework of the COP21 Aide Memoire: Ana Bucher, Patricio Bofill, and Carolina Urmeneta,
“Chilean Society Builds Its Long-Term Climate Strategy in a Participatory Way,” World Bank blogs, November 8, 2021,
https.//blogs.worldbank.org/latinamerica/chilean-society-builds-its-long-term-climate-strategy-participatory-way.
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and mining, in turn decarbonizing the economy. It specifically acknowledges green hydrogen’s potential role in reducing
GHG emissions by 21 percent by 2050, as shown in figure 1.°

Figure 1: Pathway to carbon neutrality by 2050
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Source: MoE (Ministry of Energy), Carbono Neutralidad en el Sector Energia: Proyeccion de Consumo Energético Nacional 2020 (Santiago de Chile:
Ministry of Energy, Government of Chile, 2019), https://energia.gob.cl/sites/default/files/pagina-basica/informe_resumen_cn_2019 _vO07.pdf.

B. Sectoral and Institutional Context

5. Chile’s energy sector, which is driven by private sector-led investments and market-based principles, relies on
imported fossil fuels; clean energy generation needs to be increased to reduce this dependency. The sector’s generation,
transmission, and distribution segments are led by private entities, which are regulated by the National Energy
Commission (Comision Nacional de Energia, CNE) and overseen by the Superintendency of Electricity and Fuels
(Superintendencia de Electricidad y Combustibles, SEC). The power grid comprises the National Electric System, (Sistema
Eléctrico Nacional, SEN) and two other minor power systems located in the southern part of the country.® SEN represents
more than 99 percent of total installed capacity in the country. Hydrocarbons still account for 65 percent of the total
primary energy supply and 77 percent of total GHG emissions. Despite ambitious changes to the power sector’s regulatory
framework that seek to increase energy supply, foster competition, lower prices, and increase the share of
nonconventional renewable energy (NCRE),” the sector still relies on imported coal and gas, which fueled 34 and
18 percent of power generation, respectively, in 2021 (figure 2).% Although the share of NCRE has increased significantly
in recent years—to 33 percent of power generation during 2022°—more is needed to reduce fossil fuel dependency, reach
carbon neutrality goals, and increase energy security.

5 COP25 (2019 United Nations Climate Change Conference), Chile, “Chile Delivers Long-Term Climate Strategy to the UN Executive Secretary of
Climate Change,” November 3, 2021, https.//cop25.mma.gob.cl/en/chile-delivers-long-term-climate-strategy-to-the-executive-secretary-of-un-
climate-change/.

6 As of December 2022, the Aysén and Magallanes electricity systems represented 0.23 percent (70 megawatts [MW]) and 0.42 percent (129 MW)
of the total installed capacity, respectively. Coordinador Eléctrico Nacional, Energia Abierta, “Capacidad Total Instalada,”
http://energiaabierta.cl/visualizaciones/capacidad-instalada/.

7 As defined by Law 20.257, NCRE sources include solar, wind, biomass, geothermal, and small-scale hydroelectricity (up to 20 MW).

8 As of the end of October 2022, coal and natural gas represented 25 and 19.6 percent of the total power generation, respectively; Coordinador
Eléctrico Nacional, Histdrico Generacion de Energia, “Generacidn de Energia Renovable No Convencional (en GWh),”
https://www.coordinador.cl/wp-content/uploads/2023/01/CEN-hist_gen_de_energia_por_tecnologia.xlIsx.

9 Coordinador Eléctrico Nacional, “Generacidn de Energia Renovable No Convencional.” The share of NCRE in Chile’s power grid has constantly
increased, from less than 2 percent in 2010, to almost 10 percent by the end of 2016, to approximately 27 percent by the end of 2021.
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Figure 2: Chile’s installed capacity, electricity generation, and energy use by source
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Source: Coordinador Eléctrico Nacional, “Reportes, Estadisticas y Plataformas de Uso Frecuente,” https://www.coordinador.cl/reportes-y-
estadisticas/#Estadisticas.

6. Chile relies on imported fuel for approximately 60 percent of its total primary energy consumption; the GoCl
acknowledges that reducing this dependence on imported fossil fuels requires tapping into the country’s abundant
natural resources, scaling up renewable generation, and addressing emissions from economic sectors that are hard to
abate or electrify. Chile has made substantial commitments to phase out coal-powered generation by 2040, including
through the public-private agreement, “Plan de Retiro del Carbon.”*® Carbon pricing instruments, such as the country’s
carbon tax, promote a level playing field across technologies to support decarbonization. However, an innovative and
versatile energy carrier such as green hydrogen is required to help tackle emissions in hard-to-abate sectors, including the
extractives (e.g., mining, lithium), industrial (e.g., steel, cement, refineries, chemical, and fertilizer), and heavy and long-
distance transport sectors (see box 1). Green hydrogen can also significantly increase the integration of larger shares of
NCRE by providing long-term energy storage that can better balance the power grid while increasing Chile’s energy
security.

7. Moreover, green hydrogen can provide an opportunity for a just transition as established policy objective under
the Boric administration and Chile’s latest Energy Agenda (Agenda Energia 2022-26). The shift to low-carbon
technologies also brings a workforce transition process. The Boric administration is focused on ensuring this transition is
well managed in order to prevent increasing social inequality, and is beneficial for the Chilean population, especially for

10 Summary available at: MoE (Ministry of Energy), Plan de Retiro y/o Reconversién de Unidades a Carbdn (Santiago de Chile: Ministry of Energy,
Government of Chile, 2020), https://energia.gob.cl/sites/default/files/plan_de_retiro_y_o_reconversion_centrales_carbon.pdf. Further updates
accelerating the phase-out process have been announced since the launch of the original plan.
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women and the vulnerable. The Energy Zero Carbon Agreement?! has established the closure of 5 gigawatts (GW) of coal-
fired generation by 2040, which will affect nearly 14,000 related jobs,?® pointing toward training- and education-based
reskilling and upskilling of the workforce in innovative and green technologies, which often offer higher-quality jobs.? In
particular, it will be important for the country to invest in equipping the workforce with the skills required to develop
green hydrogen.

Box 1. Green hydrogen: A versatile energy carrier to support a low-carbon economy

Hydrogen is a colorless, odorless, and flammable gas, which is primarily produced through the decomposition of methane
molecules via a chemical process called steam methane reforming (SMR). Today, conventionally produced hydrogen uses
natural gas and coal, which together account for 95 percent of global production. Hydrogen is typically used for fuel refining,
ammonia production, and other chemical processes.

Green hydrogen is hydrogen produced from renewable energy. It is an energy carrier that can foster the energy transition
because it can be used for many different applications, especially those in hard-to-abate sectors (see figure B1.1). Green
hydrogen is produced through electrolysis of water using renewable electricity, which separates oxygen and hydrogen gases.
Green hydrogen production via electrolysis is consistent with the net-zero route, since it is an important carrier to decarbonize
sectors where electrification would not be technically or economically feasible. Moreover, green hydrogen can also help
integrate greater shares of renewable energy into the grid, tackling the problem of intermittent supply and avoiding
curtailment by providing longer-duration energy storage, added flexibility, and better power grid balancing. For these reasons,
green hydrogen from water electrolysis has been gaining increased interest.

Figure B1.1 Green hydrogen production, conversion, and end uses across the energy system
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Source: IRENA (International Renewable Energy Agency), Green Hydrogen for Industry: A Guide to Policy Making (Abu Dhabi: IRENA, 2022),
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_Green_Hydrogen_Industry_2022.pdf.

Green hydrogen technology is still in its nascent stage. Current projects are of a small scale, with 1-2 megawatts (MW) of
electrolysis capacity. These projects are testing the technology and are funded predominantly by research and development
budgets. Scaling up to projects of an electrolysis capacity of 20, 50, or 80 MW is needed to transition into commercially

11 |n June 2019, the MoE signed the Energy Zero Carbon agreement with Aes Gener, Colbun, Enel y Engie to close 5 GW of coal-fired generation by
2040.
ILO (International Labour Organization), Skills for a Greener Future: A Global Overview (Geneva: ILO, 2019),
https.//www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_732214.pdf.

12
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financed projects in the scale of 200MW, 500MW or larger. For investors, the most common constraints include high
production costs due to elevated capital expenditures (especially related to the costs of electrolyzers), a limited enabling
environment, uncertainty about business model solutions, reduced manufacturing capacities, uncertainty about market
development, limited specialized workforce, inadequate governmental capacities, initial technological risks, and non-
standardization of sustainable production. If unaddressed, these constraints could slow down the investments and project
development required to achieve the decarbonization targets set around the world.

Green hydrogen offers an opportunity to transition to a low-carbon economy instead of continuing to lock in carbon-intensive
energy systems. It could provide important benefits, such as the ones below, while helping to address climate change:

e Energy security: Green hydrogen is extremely versatile and can be stored over long periods. This is transformative for
countries that rely on costly energy imports, or are exposed to oil price volatility and energy security risk in case of fuel
supply chain disruption.

e Reliable power supply: Green hydrogen could help reduce the risk of power losses to crucial sectors, which constrain
economic growth, even during grid disruptions. This will be important to foster economic growth and industrial
development, as well as for climate resilience.

e Integration of larger shares of variable renewable energy: Green hydrogen can support countries to accelerate the
development and share of their substantial variable renewable energy resources by mitigating the impacts of
intermittency.

e  Multisector decarbonization and fostering industrial development: Green hydrogen provides an opportunity to address
the greenhouse gas emissions from challenging sectors, for example the freight and long-distance transport, industry
(such as steel, cement, mining subsectors), and buildings (cooling and heating) sectors.

e  Opportunities for “sector coupling” among different economic sectors: Through its versatility, green hydrogen presents
opportunities for minimizing the cost of combined decarbonized energy needs from different sectors.

8. In 2020, Chile launched an ambitious National Green Hydrogen Strategy (NGHS)*2 to become a global leader in
green hydrogen production and leverage Chile’s abundant and low-cost renewable energy potential. The primary
objectives of the NGHS include (i) having 5 GW of electrolysis capacity under construction by 2025, (ii) producing the
lowest-cost hydrogen in the world by 2030, and (iii) being among the top three global hydrogen exporters by 2040. Key
domestic offtaker sectors identified by the NGHS include oil refineries and chemical industries (including ammonia and
methanol), mining haul trucks (camidn de extraccion, CAEX), heavy-duty transport, and long-range buses. According to
the NGHS, developing a green hydrogen industry could unlock USS$330 billion in private investment opportunities and
exports of about USS30 billion, representing 10 percent of GDP by 2050.%*

9. Chile has the potential to produce the world’s lowest-cost green hydrogen by leveraging its excellent solar and
wind resources and the competitive cost of investments in the energy sector.'® The most recent electricity auction saw
a record low price of US$13.32/megawatt-hour (MWh) for solar generation,® and the country has renewable potential
equivalent to 70 times its current demand.'” This translates to low costs for green hydrogen production, even when

13 MoE, National Green Hydrogen Strategy (Santiago de Chile: Ministry of Energy, Government of Chile, 2020),
https://energia.gob.cl/sites/default/files/national_green_hydrogen_strategy - chile.pdf.

14 MoE, National Green Hydrogen Strategy.

15 |IRENA (International Renewable Energy Agency), Global Hydrogen Trade to Meet the 1.5°C Climate Goal: Part Ill—Green Hydrogen Cost and
Potential (Abu Dhabi: IRENA, 2022), p. 25, https.//www.irena.org/publications/2022/May/Global-hydrogen-trade-Cost.

16 Government of Chile, “Gobierno Y Empresas Logran Precio Promedio De 23,78 USD/MWh Con Energias Renovables Y Almacenamiento,” CNE
(Comision Nacional de Energia), Ministry of Energy, Santiago de Chile, September 7, 2021, https://www.cne.cl/prensa/prensa-2021/09-septiembre-
2021/gobierno-y-empresas-logran-precio-promedio-de-2378-usd-mwh-con-energias-renovables-y-almacenamiento/.

17 MoE, National Green Hydrogen Strategy, 13.
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considering the costs of transport to overseas offtakers.!® Chile’s competitive levelized cost of energy is backed by high
capacity factors.?® For instance, the Atacama region boasts a 38 percent capacity factor for solar power, and the
Magallanes region reaches 60 percent for onshore wind. This compares favorably to an estimated average capacity factor
of 25 percent for solar power in Saudi Arabia and 55 percent for offshore wind in the North Sea. Figure 3 below shows the
results from a recent study comparing the estimated levelized cost of hydrogen (LCOH)?° based on the more efficient
operation of an electrolyzer, which is when the generation technology—electrolyzer ratio is close to an optimum of 1. The
study confirms, once again, that Chile could have a highly competitive LCOH for green hydrogen from solar and wind
resources (at US$0.72/kilogram [kg] produced from solar and USS$0.76/kg produced from wind), which gives it a
comparative advantage over other producers such as Germany, Japan, Saudi Arabia, and the United States (US). Realizing
this competitive LCOH will require leveraging the country’s renewable energy resources and, importantly, creating the
right conditions with the appropriate incentives, such as financing instruments and an overall enabling environment.

Figure 3: Levelized costs of solar- vs. wind-produced hydrogen as a function of annual capacity factor and optimum
ratio

Levelised cost of hydrogen (USD/kgH:)

0.5
0.5 0.75 1 1.25 1.5 175 2 2.25 25

Generation technology to electrolyzer ratio

@ Chile PV minimum @ Germany PV minimum @ United States PV minimum

@ Chile onshore minimum Saudi Arabia onshore minimum @ Japan onshore minimum

Source: IRENA (International Renewable Energy Agency), Global Hydrogen Trade to Meet the 1.5°C Climate Goal: Part Ill—Green Hydrogen Cost and
Potential (Abu Dhabi: IRENA, 2022), https://www.irena.org/publications/2022/May/Global-hydrogen-trade-Cost.

18 The estimated low costs of green hydrogen production in Chile make it competitive with other producers closer to import markets. The cost of
shipping hydrogen as green methanol to Germany or Japan is estimated at about 5 percent of the total cost. See Energy Partnership Chile Alemania,
“Conditions and Opportunities to Trade Green Hydrogen from Chile to Germany and Japan” [in Spanish], 2021,
https://www.energypartnership.cl/fileadmin/user_upload/chile/media_elements/Studies/Abstract_Hydrogen_Export_from Chile_to GER_EP_CHL
22021 01.pdf.

19 The Levelized Cost of Energy (LCOE) is substantially affected by the weighted average cost of capital (WACC). In Chile, the WACC ranges between
4 and 10 percent, whereas it is 7-12 percent in African countries. IRENA reports that a WACC increase from 4 percent to 6 percent would cause the
LCOE to increase from US$8.7/MWh to US$25.5/MWh (a 37 percent increase). Hence, Chile’s competitiveness in hydrogen production also derives
from its competitive business environment.

20 | COH is the cost of producing a kilogram of hydrogen considering the investment and operational costs.
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10. In line with the NGHS, Chile’s Ministry of Energy (MoE) is leading regulatory work to standardize the country’s
green hydrogen industry, as reflected in the Regulatory Action Plan (Plan de Accién Regulatorio, PAR). The current
regulatory framework already recognizes hydrogen and its derivatives as clean fuels, enabling them to be used as energy
carriers.?! Changing the status of green hydrogen and its derivatives from hazardous substances to clean-energy sources
will facilitate granting of incentives, securing their access to infrastructure, and accelerating their use in innovative
industries. In addition, the SEC approved a set of mandatory guidelines that outline the requirements for installing or
refurbishing infrastructure to produce, store, transport, and use green hydrogen.?? To incentivize the production of green
hydrogen, the Law to Promote Energy Storage and Electromobility enables large self-generator renewable energy
companies to sell excess supply to the power grid and buy electricity from the grid by paying only for energy (without
paying for capacity). Moreover, the PAR defines the laws and regulations to be approved in the short-, medium-, and long-
term to operationalize the NGHS. In the short term, the PAR includes the approval of two critical regulations by 2023: (i) a
law on blending green hydrogen into natural gas pipelines, which will establish green hydrogen quotas to be injected in
the gas network based on technical viability,?® and (ii) a law to determine the safety requirements to produce, store,
transport, and use green hydrogen.?* In the medium- and long-term, norms and regulations focusing on the storage,
handling, and use of green hydrogen for terrestrial and maritime transport will be developed in collaboration with the
ministries of interior, transport, mining, and defense, and the National Commission of Energy. The GoCl is also receiving
support from the European Commission and the German Agency for International Cooperation (Deutsche Gesellschaft fir
Internationale Zusammenarbeit, GIZ) for technical assistance, including (i) support for regional governments (especially in
the Antofagasta and Magallanes regions) to be able to better identify environmental and social (E&S) issues, and
(ii) capacity building, for which a study by the GoCl is underway to identify the reskilling and upskilling required for green
hydrogen and its derivatives.

11. Chile can develop a national green hydrogen economy that generates economic, social, and environmental
spillovers while substituting the existing grey hydrogen? consumption in domestic industries, especially for hard-to-
abate sectors. A clean energy carrier like green hydrogen is crucial to decarbonize Chile’s hard-to-abate sectors, including
the extractives (e.g., mining and lithium), heavy industries (e.g., steelmaking, refineries, cement, and chemicals), and long-
distance and heavy transport sectors, while also enabling important spillovers for the local economy. Existing uses of grey
hydrogen can be replaced with green hydrogen to help develop a greener local economy. Developing a green hydrogen
industry in Chile could deliver on a cost-competitive replacement and displacement of grey hydrogen demand—taking
advantage of the country’s vast renewable energy resources. For example, Chile’s oil refineries alone consume
approximately 58,500 tons of grey hydrogen per year. To comply with the country’s environmental and sustainable
commitment to be a net-zero economy by 2050, the National Petroleum Company (Empresa Nacional del Petréleo, ENAP),
has started to develop a pilot project (with about 2 MW of electrolysis capacity) in Cabo Negro?® and is facilitating the use

21 Law 21.305 on Energy Efficiency defines green hydrogen and its derivatives as a fuel and grants fiscal incentives to net-zero cars powered by
hydrogen fuel cells.

22 Guidance to grant authorization and approval to hydrogen projects in Chile, available at: MoE, “Guia de Apoyo: Para Solicitud de Autorizacién de
Proyectos Especiales de Hidrogeno,” https://energia.gob.cl/sites/default/files/quia_proyectos_especiales_hidrogeno_2021.pdf.

23 The MoE took the best practices from the ISO norm/TS 20100 related to gaseous hydrogen to elaborate on the proposed regulation. This law is
expected by the end of 2023.

24 The MoE started to work on this regulation based on the international norm NFPA 2. It is expected by early 2024.

25 Grey hydrogen indicates it was created from fossil fuels without capturing the greenhouse gases, normally generated from natural gas or methane,

through a process called steam reforming, available at https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2019/Sep/IRENA_Hydrogen_2019.pdf
26 ENAP anuncia proyecto piloto de Hidrégeno Verde en Magallanes, available online at

https://www.enap.cl/sala_prensa/noticias_detalle/general/2536/enap-anuncia-proyecto-piloto-de-hidrogeno-verde-en-magallanes.
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of its Laredo port terminal (also in Magallanes) for private companies to use for the development of green hydrogen
projects in the region.?’

12. New uses of green hydrogen can create green value chains with significant benefits for the local economy and
the population. A national green hydrogen ecosystem is being built in Chile’s mining industry, which represented
15 percent of GDP and 62 percent of total exports in 2021.% In this ecosystem, heavy-duty trucks and buses for personnel
are being retrofitted with fuel cells, and hydrogen is used to store electricity and is being introduced in the manufacturing
processes. These are important experiences with green hydrogen that could spur the development of green copper, which
would help the country be more competitive in this important productive sector. Another example includes the national
leading producer of iron ore, Grupo CAP, which is planning to set up a 12 MW electrolysis plant for its existing steelmaking
plant in Huachipato, in the Bio-Bio region, through which the local population will benefit from reductions of more than
161,000 tons of Carbon Dioxide (COz) emissions per year.? This pilot project can help set a benchmark for green
steelmaking and greening the country’s construction sector. Moreover, in the transport sector, Antofagasta Railways, a
Chilean company with more than 700 kilometers dedicated to freight transport in the country’s northern region, has
announced that it will operate its first green hydrogen—powered railway by the end of 2024. This will also make
Antofagasta Railways the first green cargo transport for mining companies operating in Chile.3°

13. The development of green hydrogen can also help Chile reduce its dependence on imported ammonia and boost
the production of local green fertilizers with positive externalities in terms of food security. Chile imports all the
ammonia it consumes (which is estimated at over 355,000 tons) to primarily produce fertilizers and other mining
processing supplies. Chile is also a net importer of fertilizers, which are a key input for its booming agribusiness:
agricultural product exports to the US, Asian, and European markets constitute 4 percent of its GDP. The use of green
ammonia to produce local green fertilizers generates new opportunities for the creation of green value chains in the
agribusiness sector. It can also help increase food security, particularly for cereals and other agriculture products
consumed locally. Chile can produce green ammonia at about US$1,060/ton (using green hydrogen) depending on the
cost of renewable and other investments needed for its production, which are likely to decrease in prices in the future as
the economies of scale of green hydrogen increase .3! It is relevant to note that although ammonia has traditionally been
produced at large-scale plants, given the need to decarbonize its production (since 98 percent of the feedstock for
ammonia production comes from fossil fuels),3? new efficiency and emission standards are shifting the industry toward

27 ENAP firma acuerdo con privados para desarrollar infraestructura de hidrégeno verde en Magallanes, available online at:
https://www.enap.cl/sala_prensa/noticias_detalle/general/2538/enap-firma-acuerdo-con-privados-para-desarrollar-infraestructura-de-hidrogeno-
verde-en-magallanes;

28 Central Bank of Chile, “Comercio Exterior de Bienes,” https://www.bcentral.cl/web/banco-central/areas/estadisticas/comercio-exterior-de-
bienes#:~:text=Miner%C3%ADa%20e%20industria%20aumentaron%2037,en%20un%201%2C4%25. Central Bank of Chile, “Comercio Exterior de
Bienes,” https://www.bcentral.cl/web/banco-central/areas/estadisticas/comercio-exterior-de-
bienes#:~:text=Miner%C3%ADa%20e%20industria%20aumentaron%2037,en%20un%201%2C4%25.

29 CAP, “Corfo Firma Acuerdo Con CAP Para Financiar Proyecto de Hidrogeno Verde,” May 26, 2022, https://www.cap.cl/cap/corfo-firma-acuerdo-
con-cap-para-financiar-proyecto-de-hidrogeno-verde/2022-05-
26/171741.html#:~:text=La%20iniciativa%20de%20CAP%20S.A,161.000%20toneladas%20de%20C02%20anuale. CAP, “Corfo Firma Acuerdo Con
CAP Para Financiar Proyecto de Hidrégeno Verde,” May 26, 2022, https.//www.cap.cl/cap/corfo-firma-acuerdo-con-cap-para-financiar-proyecto-de-
hidrogeno-verde/2022-05-26/171741.html#:~:text=La%20iniciativa%20de%20CAP%20S.A,161.000%20toneladas%20de%20C02%20anuale.

30 Antofagasta, “Green Hydrogen and Antofagasta’s Drive to Carbon Neutrality,” February 3, 2022,
https.//www.antofagasta.co.uk/media/articles/green-hydrogen-and-antofagasta-s-drive-to-carbon-neutrality/.

31 Jose Fuster Justiniano, Yerko Arteaga Guaquin, and Rocio Farias Hermosilla, Industria del Amoniaco: estado actual y oportunidades para la
descarbonizacion (Santiago de Chile: Ministry of Energy, 2022), https://4echile.cl/wp-content/uploads/2022/10/Industria-del-amoniaco-estado-
actual-y-oportunidades-para-la-descarbonizacion.pdfhttps.//4echile.cl/wp-content/uploads/2022/10/Industria-del-amoniaco-estado-actual-y-
oportunidades-para-la-descarbonizacion.pdf.

32 New efficiency and emission standards are shifting the industry toward small-scale ammonia plants (with production capacity of approximately
one-tenth the industry standard), developing a business model for sustainable ammonia technologies with higher initial capital expenditure but
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smaller modular plants that allow a better match with renewable energy power plants. Local initiatives, such as the “power
to ammonia” HYEX pilot project (26 MW electrolyzer capacity in the Antofagasta region), has committed its production to
supplying the local demand.

14. Supporting green hydrogen can help Chile diversify its productivity through the creation of green value chains,
allowing it to remain competitive while adapting to the challenges of low-carbon export markets. The development of
green hydrogen and its derivatives can help in decarbonization and foster the creation of green value chains in key
productive areas such as green copper, green steelmaking, green lithium, and other chemical production. Green fertilizers
can also help create value chains in important export agribusinesses such as fruits, vegetables, salmon, and/or wines. This
will help the country to remain competitive, particularly in European Union (EU) markets, given the introduction of the
Carbon Border Adjustment Mechanism (CBAM).3® Moreover, using green hydrogen, Chile can produce new green
ammonia or green hydrogen commodities that could be consumed locally or internationally. This can help Chile to further
diversify its economy. While these are emerging commodity markets, they are expected to grow significantly in the coming
decade.?

15. Moreover, green hydrogen can help Chile achieve a just transition, since it has the potential to generate new
skilled green jobs and absorb jobs related to fossil fuels, particularly in the decentralized regions of the country—that
is, Antofagasta, Magallanes, and Bio-Bio.3> Many of the green hydrogen projects would be located in regions with the
highest renewable energy capacity factors primarily in the northern region of Antofagasta, and the southern regions of
Magallanes and Bio-Bio. These hydrogen hubs or hydrogen valleys can help stimulate the economy by capitalizing on
economies of scale to develop local demand and capacity (in terms of new green local employment opportunities),
especially in the regions with more vulnerable and marginalized people. Chile also has the opportunity to use green
hydrogen as a strategic industry to foster a just transition in the context of transitioning fossil fuel-related jobs, such as
those lost due to the planned closure of 5 GW of coal-fired thermal plants by 2040.3 For instance, AES Andes is developing
a project to produce hydrogen in its former thermal plant of Angamos (which will close operations in 2025), and is reskilling
workers to operate the plant and continue using the existing power and water infrastructure to feed the electrolyzer.?’
Analytical work has shown that the development of green hydrogen can lead to the generation of an estimated 22,000

lower operating costs and environmental impacts. A critical aspect of this new business model for ammonia plants is to pre-sell all their production.
As an example, two newly constructed ammonia plants in the United States (Simplot’s 200,000 tons/year plant at Rock Springs, WY, and Fortigen’s
30,000 tons/year plant at Geneva, NE) succeeded as viable commercial projects despite their costlier small-scale production economics. Note that
an electrolyzer with a capacity of 20 MW could produce 80,000 tons of ammonia a year. See Ammonia Energy Association, “Small-Scale Ammonia:
Where the Economics Work and the Technology Is Ready,” September 21, 2018, https://www.ammoniaenergy.org/articles/small-scale-ammonia-
where-the-economics-work-and-the-technology-is-ready/.

33 The European Union (EU) introduced CBAM to prevent ‘carbon leakage’ by subjecting the import of certain groups of products from non-EU and
non-EFTA countries to a carbon levy linked to the carbon price payable under the EU emission trading system (ETS) when the same goods are
produced within the EU. In the first transition stage of CBAM, which will enter into force in October 2023, the following products will have to declare
their carbon footprints: cement, aluminum, fertilizers, electric energy production, iron, and steel. However, by January 2026, all importers will need
to declare the embedded GHG emissions for all goods imported into the European Union and surrender the corresponding number of CBAM
certificates. The price of the goods will be calculated based on the weekly average auction price of EU Emissions Trading System (ETS) allowances.
See European Council, “Council Agrees on the Carbon Border Adjustment Mechanism (CBAM),” March 15, 2022,
https.//www.consilium.europa.eu/en/press/press-releases/2022/03/15/carbon-border-adjustment-mechanism-cbam-council-agrees-its-
negotiating-mandate/.

34 Hydrogen Europe, “Hydrogen—A Carbon-Free Energy Carrier and Commodity,” November 2021, https://hydrogeneurope.eu/wp-
content/uploads/2021/11/2021.11_Hydrogen-as-a-carbon-free-energy-carrier-and-commodity_clean.pdyf.

35 A hydrogen valley is a defined geographical area where hydrogen serves more than one end sector or application in mobility, industry, and energy.
This typically covers all the necessary steps in the hydrogen value chain, from production (and often even dedicated renewable electricity production)
to subsequent storage and its transport and distribution to various offtakers.

36 MoE, “Estrategia de Transicidn Justa en Energia,” https.//energia.gob.cl/mini-sitio/estrategia-de-transicion-justa-en-energia.

37 AES Andes, “AES Andes Launches the First Green Hydrogen Open Season in Chile with Its Adelaida Project,” October 26, 2022,
https.//www.aesandes.com/en/aes-andes-launches-first-green-hydrogen-open-season-chile-its-adelaida-project.
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new green employment opportunities by 2030, 87,000 by 2040, and 94,000 by 2050 in Chile.3® However, there is currently
limited local knowledge on the technical and operational aspects of hydrogen production and its associated risks, and
potential lenders also lack the appropriate expertise and tools to assess the economic and financial viability of green
hydrogen projects. To fill the local capacity gap, necessary training and knowledge are required to upskill or reskill
professionals from existing industries to satisfy the labor market demands and support the hydrogen ecosystem.

16. Chile has the capacity to manufacture equipment and systems that are key to building the green hydrogen value
chain. Assessments by GIZ demonstrate that Chile has the capacity to manufacture associated elements of the green
hydrogen value chain. An analysis shows that the country is already manufacturing storage tanks, pipelines and fittings,
measuring instruments, electrical inputs (cables, transformers, and electrical equipment), and machinery (forklifts and
furnaces for mining processes) related to upstream, midstream, and downstream activities in the hydrogen industry.* It
also confirmed Chile’s capacity to manufacture compression tanks of international-level quality. Moreover, it is estimated
that 175 Chilean companies could participate in the hydrogen value chain through the manufacturing and
commercialization of equipment, and 165 enterprises could deliver goods and services in the installation and construction
phase.®

17. Chile has identified a pipeline of about 40 potential sub-projects, at various stages of development and covering
different parts of the green hydrogen value chain; of these projects, 21 have feasibility studies and 16 are focused on
providing green hydrogen for domestic consumption. A pipeline of 21 green hydrogen sub-projects are at advanced
preparation stages (e.g. have prefeasibility and feasibility study); however, the majority of these projects are at early
stages of development:*! one project (Haru Oni, with 1.2 MW of electrolysis capacity) has been constructed and is in the
dry-run testing phase; four others are at an advanced preparation stage with operations aimed to begin by 2025, although
financial closure is yet to be reached; and the rest are at feasibility stage. Sponsors are primarily international companies
in the energy and ammonia field that have created consortia, many of them partnering with Chilean companies, to
participate in the green hydrogen industry. Some of the main international players in the development of these pilot
projects include, among others, Engie, Enel, AES Andes, Siemens, Hydrogene de France, Mitsui, Ballard, and Enaex. Local
companies include ENAP, Grupo CAP, Antofagasta Minerals, Sociedad de Inversiones Albatros, and SQM.

18. The International Finance Corporation (IFC) has also been actively exploring opportunities in the green
hydrogen space, including in Chile. IFC has been coordinating with the World Bank (WB) in many of these efforts. For
instance, WB and IFC jointly worked on the Country Private Sector Diagnostic (CPSD), which seeks to identify ways that
the private sector can contribute to the country’s development and identified green hydrogen as a source of future growth
for Chile. The CPSD provided key inputs to the preparation of the Country Partnership Framework (CPF), which is pending
approval®? and also highlights decarbonization as a key objective. IFC and WB/Energy Sector Management Assistance
Program (ESMAP)* have also joined forces to develop the “Green Hydrogen Investment Opportunities in Developing
Countries” report, which included Chile as one of the target countries.

19. IFC has been in discussions with most of the players that are looking into developing green hydrogen projects
in Chile and exploring potential support through the upstream (preinvestment) window or direct financing, as well as
through the mobilization of concessional funding. Among these efforts, IFC provided letters of interest for several
developers to submit their applications to the Chilean Economic Development Agency’s (Corporacién de Fomento de la

38 4e (Programa de Energias Renovables y Eficiencia Energética en Chile), Cuantificacion del encadenamiento industrial y laboral para el desarrollo
del hidrégeno en Chile (Santiago de Chile: Ministry of Energy, 2020), https://www.4echile.cl/publicaciones/cuantificacion-del-encadenamiento-
industrial-y-laboral-para-el-desarrollo-del-hidrogeno-en-chile/.

39 4e, Cuantificacién del encadenamiento industrial y laboral para el desarrollo del hidrégeno en Chile.

40 4e, Cuantificacion del encadenamiento industrial y laboral para el desarrollo del hidrégeno en Chile.

41 Thirty-two projects are pilots, four projects aim to achieve commercial scale, and one is at a bankable stage.

42 The CPF is being presented to the Board for discussion along with this operation.

43 Projects P173841/P174661.
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Produccion, CORFO) first call for green hydrogen grants, and most of the applicants that IFC supported were approved to
receive the CORFO funds.** A common thread across these developers is their interest in incentives such as the proposed
Green Hydrogen Facility (GHF) to encourage the development of green hydrogen pilots at this early stage of the
technology. IFC is working in at least one large-scale green hydrogen related project that is considering a pilot to produce
ammonia with green hydrogen.

20. There is strong institutional support from key government agencies to advance the green hydrogen industry
and help create market conditions that support private investment. The NGHS enjoys broad support across the political
spectrum. The GoCl has formed alliances with potential global offtakers (such as the Port of Rotterdam, the Government
of Singapore, and the Government of Japan), has reached out to potential foreign investors in the industry, and is
supporting the development of local regulations. The Boric administration has recognized that green hydrogen promises
economic, environmental, and social benefits for local communities. Securing the participation of local companies in the
value chain would help create a sustainable industry that will generate new jobs and skills for workers.* President Boric
launched the Committee for the Development of the Green Hydrogen Industry (Comité de Desarrollo de la Industria del
Hidrégeno Verde, also known as Comité de Hidrégeno Verde de CORFO)* with the objective of coordinating related
initiatives of the ministries of finance, economy, development and tourism, energy, foreign affairs, social development,
public works, transportation, environment, sciences, agriculture, and national assets, as well as of CORFO.#’

21. As the Executive Secretariat of the Green Hydrogen Committee, CORFO ensures the implementation of activities
among its eight working groups, including Group 5, which focuses on mapping projects, financing, and investments.*®
CORFO is thus working with various multilateral development banks (MDBs) to channel technical assistance and
investment financing to support the development of the nascent green hydrogen industry. In addition, CORFO is
establishing ways to support research and development (R&D) by enabling green hydrogen projects to access tax credit
deductions as stipulated under the Law on Tax Incentives for Private Investment in Research and Development (Law No.
20.241). This would enable a tax credit that could be applied to reduce the estimated income tax by 35 percent for a
company’s investment in R&D (maximum of USS1 million per year),* with the remaining 65 percent qualifying as allowed
expenditure so it also generates a tax deduction.*°

22. The hydrogen ecosystem is still at a nascent stage; public intervention through blended finance and risk-
mitigation instruments is required to help mobilize investments in order to reach financial closure and help overcome
the initial phase that every new technology faces (the so-called valley of death) until it becomes commercially self-
sustainable. The Hydrogen Council®! states that despite the announcement of US$240 billion of investments globally, only

44 The CORFO grant is only provided if the green hydrogen sub-projects become operational before the end of 2025.

45 Inter-American Dialogue, “Online Event: Low-Carbon Hydrogen in LAC—Prospects and Pathways,” June 28, 2022,
https://www.thedialogue.org/events/online-event-low-carbon-hydrogen-in-lac-prospects-and-pathways/.

46 The Committee for the Development of the Green Hydrogen Industry was launched on July 5, 2022.

47 CORFO launched the Committee for Green Hydrogen Development on July 5, 2022. CORFO, “Chile cuenta con nueva institucionalidad para el
desarrollo sustentable de la industria de Hidrégeno Verde,”
https://www.corfo.cl/sites/cpp/sala_de_prensa/nacional/05_07_2022_comite_hidrogeno_verde;jsessionid=GXfPIX40QLmpGCNmXqLVqiYMIQ_5B4
VjIrTTrSGSDkFZpcNzsXWM!-238381051-635010659.

48 Under the currently discussed Plan de Accion de Hidrégeno Verde 2023-2030, these eight groups would be grouped under three groups: (i)
investment and institutions; (ii) sustainability and local value; and (iii) infrastructure and territorial organization.

49 Invest Chile, “Jump-Start Your Investment Projects!” https://investchile.gob.cl/programs-and-incentives-for-investment/.

50 Invest Chile, “Jump-Start Your Investment Projects!”

51 Hydrogen Council, “New Hydrogen Projects Achieve Record Numbers Globally with Even Greater Urgency for Final Investment Decisions to Attain
Net Zero,” September 20, 2022, https://hydrogencouncil.com/en/new-hydrogen-projects-achieve-record-numbers-globally-with-even-greater-
urgency-for-final-investment-decisions-to-attain-net-zero/. About 680 large-scale project proposals (worth about USS240 billion) have been put
forward, but only about 10 percent have reached a final investment decision. While Europe leads in proposed investments (~30 percent), China is
slightly ahead on the actual deployment of electrolyzers (200 MW). Meanwhile, Japan and South Korea are leading in fuel cells (with more than half
the world’s 11 GW of manufacturing capacity).
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about 10 percent have reached the Final Investment Decision (FID), mostly in advanced economies. To overcome the
funding gap and convert pilots into larger-scale projects, governments across the world are providing public incentives.
Many countries have already enacted public funding to develop their industries, including members of the Organisation
for Economic Co-operation and Development (OECD), such as the US, the United Kingdom, Germany, Australia, and Spain
(as shown in box 2). Resource mobilization and overcoming the funding gap are more difficult in emerging economies,
since governments face fiscal deficits, and the cost of capital tends to be higher as the private sector perceive risks related
to investments in green hydrogen projects.>? Therefore, emerging economies could only compete if they have abundant
and competitive resources and can provide adequate concessional financing to be blended with commercial lending and
risk-mitigation mechanisms to reduce hydrogen production costs.

Box 2. Government policies to overcome market failures to unlock green hydrogen investments

As a nascent industry, green hydrogen is confronted with several technological, infrastructure, and financing barriers. The
'first mover’s disadvantage' leads to underinvestment in green hydrogen, since early adopters confront higher initial risks
and higher prices. The incipient green hydrogen industry is impacted by the limited track record of the technology and the
industrial-level infrastructure, which increases the overall costs and reduces the availability of commercial financing.
Moreover, there is uncertainty regarding the future demand and the ability to enter long-term offtaker contracts to support
the development of large-scale infrastructure. International energy organizations (the International Renewable Energy
Agency and International Energy Agency) have identified that public incentives for green hydrogen projects are essential to
overcome the uncertainties from a new technology and attract private sector investments. High-income economies have
proactively addressed these uncertainties by adjusting their regulatory frameworks and creating fiscal incentives and funding
facilities to support the nascent green hydrogen market.

Public incentives to support green hydrogen development include the establishment of funds to enable the scale-up of green
hydrogen production as well as utilization by financing critical stages of the value chain. Countries committed to developing
green hydrogen have recognized that direct government financial support is necessary to kick-start the production of green
hydrogen and close the cost gap with higher-carbon fuels. Government funding schemes have focused on financing the green
hydrogen value chain to decrease the levelized cost of hydrogen. The member states of the Organisation for Economic Co-
operation and Development have committed to support green hydrogen through public funds, and estimates indicate a total
public support of at least USS20 billion.

For instance, in May 2022, the EU approved the REPowerEU Plan setting a target of 10 million tons of domestic renewable
hydrogen production and 10 million tons of imports by 2030—with an aim to replace natural gas, coal, and oil in hard-to-
decarbonize industries and transport sectors.? To achieve this policy, the EU Commission is supporting large-scale hydrogen
projects through the Important Projects of Common European Interest (IPCEI) by a combination of state and private funding
(over €11 billion). IPCEI support targets four key sectors: (i) technology for electrolyzer manufacturing, (ii) production and
consumption of hydrogen for the industrial sector, (iii) regional hubs and their links, and (iv) hydrogen for mobility and
transportation.®

Germany has established different forms of public support to catalyze the green hydrogen industry. It created a €9 billion
(USS10 billion) public fund, which will provide concessional lending and grants and is expected to leverage an estimated
€33 billion in private financing. This is part of a stimulus package, with an aim to develop 5 GW of green hydrogen production
capacity by 2030. The German fund has provided support to 69 projects for green hydrogen production, transport, and
industry.€ In addition, Germany developed a double auction—based funding instrument called H2Global. It involves long-term
purchase contracts on the supply side and short-term sales contracts on the demand side, and aims to compensate for the
difference between supply prices (production and transport) and demand prices by using grant funding from the German

52 |EA (International Energy Agency), The Breakthrough Agenda Report 2022 (Paris: IEA, 2022), https://iea.blob.core.windows.net/assets/49ae4839-
9009-4d88-92bc-371e2b24546a/THEBREAKTHROUGHAGENDAREPORT2022. pdf.
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government.®

The US is supporting clean hydrogen technologies through the Inflation Reduction Act by creating a tax credit of up to US$3
per kilogram of hydrogen produced. The actual tax credit received will depend on the CO2 emissions produced per kilogram
of hydrogen. Green hydrogen projects can also receive a US$27/MWh tax credit for the renewable energy component,
making green hydrogen more competitive.® Another example of public funds to advance next-generation green hydrogen
technologies is the US Department of Energy (US$52.5 million), which will accelerate new technological advances in the green
hydrogen sector.f

The funding round by the Australian Renewable Energy Agency aims to generate economies of scale for green hydrogen
supply and demand. The fund successfully launched the first round of financing in 2021 and awarded $A103.3 million (USS70
million) in grants to three commercial-scale renewable hydrogen projects of over 10 MW each.8

South Africa set up a €200 million (~*US$226 million) fund to provide grants and concessional loans to be blended with private
financing for projects aimed at producing, transporting, and exporting green hydrogen and its derivatives. The funds are also
available to commercial banks interested in opening their own specific credit lines."

Importantly, public incentives have also fostered R&D to support green hydrogen development. Japan will allocate up to ¥370
billion (USS$3.4 billion) from its green innovation fund to accelerate R&D and the promotion of hydrogen use over the next 10
years. Spain has identified the relevance of local capacity building to support green hydrogen development and has
implemented a National Center for Hydrogen jointly with the European Union. The European Union will work collaboratively
with private companies and academic institutions to identify and fill technical training and education efforts that are specific
to local needs to achieve an enabling environment for green hydrogen.

a. European Commission, “REPowerEU: A Plan to Rapidly Reduce Dependence on Russian Fossil Fuels and Fast Forward the Green Transition”
(press release, May 18, 2022), https://ec.europa.eu/commission/presscorner/detail/en/ip_22 3131.

b. European Commission, “Important Projects of Common European Interest (IPCEl),” https://competition-policy.ec.europa.eu/state-
aid/legislation/modernisation/ipcei_en.

c. DW (Deutsche Welle), “Germany Invests €9 Billion in Hydrogen,” June 10, 2020, https.//www.dw.com/en/germany-and-hydrogen-9-billion-
to-spend-as-strategy-is-revealed/a-53719746.

d. H2Global Stiftung, “The H2Global Mechanism,” https.//www.h2-global.de/project/h2g-mechanism.

e. The White House, Building a Clean Energy Economy: A Guidebook to the Inflation Reduction Act’s Investments in Clean Energy and Climate
Action (Washington, DC: The White House, 2023), https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-
Guidebook.pdf.

f. US Department of Energy, “DOE Announces $52.5 Million to Accelerate Progress in Clean Hydrogen,” July 7, 2021,
https.//www.energy.gov/articles/doe-announces-525-million-accelerate-progress-clean-hydrogen.

g. ARENA (Australian Renewable Energy Agency), “Over $100 Million to Build Australia’s First Large-Scale Hydrogen Plants” (news release,
May 5, 2021), https://arena.gov.au/news/over-100-million-to-build-australias-first-large-scale-hydrogen-plants/.

h. CSIR (Council for Scientific and Industrial Research), “Request For Information (Rforl): Project Opportunities for the Production,
Consumption, Transport or Storage of Green Hydrogen and Derivatives in South Africa” (news release, July 2, 2021),
https.//www.csir.co.za/request-information-rfi-project-opportunities-production-consumption-transport-or-storage-green.

i. PIB (Press Information Bureau), Government of India, “Cabinet Approves National Green Hydrogen Mission” (press release, January 4,
2023), https.//pib.gov.in/PressReleseDetail.aspx ?PRID=1888547.

23. A Green Hydrogen Facility (GHF) is a strategic public intervention that fosters green hydrogen development as
it crowds in private capital, mitigates risks, and reduces the costs mentioned above. Devoting targeted amounts of public
resources to mitigate perceived risks and finance key capital goods for green hydrogen production can create a multiplying
effect on private investments. Scaling up green hydrogen projects from a pilot phase to a commercial scale would reduce
the costs of producing a kilogram of green hydrogen, thereby increasing the technology’s competitiveness.>® Leveraging
Chile’s comparative advantages and tailored public interventions could accelerate the transition to industrial-scale green

53 Hydrogen Council, Path to Hydrogen Competitiveness: A Cost Perspective (Belgium: Hydrogen Council, 2020), https.//hydrogencouncil.com/wp-
content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf.
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hydrogen projects by: (i) providing the catalytic capital to attract private financing; (ii) acting as an anchor investor to
attract interest; (iii) supporting the construction of an initial portfolio of attractive green hydrogen projects; thus
spearheading industry development; and (iv) fostering the country’s enabling environment by supporting capacity building
and local demand.

24, The proposed Project can become a reference of a global public good (GPG) to other countries in the Latin
American and the Caribbean region and globally, since it can boost positive externalities and spillovers on decarbonizing
hard-to-abate sectors, energy security, food security, productivity diversification, and innovative financing. In terms of
climate change, (i) green hydrogen is a zero-carbon energy carrier, just like electricity, but it has an edge when it comes
to decarbonizing sectors that are hard to electrify (e.g., heavy industry or long-haul transportation), and (ii) it can be stored
for long periods, which facilitates greater integration of variable renewable energy and increases countries’ energy
security. Moreover, green hydrogen also has positive externalities in terms of producing green ammonia and green
fertilizers locally, which can increase energy security. It has important spillovers in diversifying productivity through the
creation of green value chains in the extractives (e.g., mining, lithium), industrial (e.g., steelmaking, cement), and
agrobusiness sectors (e.g., agriculture products and wine), so that countries are better prepared to remain competitive in
the growing context of CBAM. Finally, it proposes an innovative financing product to be able to mitigate the risks
associated with a new technology, thereby increasing commercial lenders and financiers’ confidence to provide blended
finance to spur technological shifts, which will be needed globally to support the energy transition.

25. A robust market sounding undertaken by the World Bank has identified key risks to developing green hydrogen
projects in Chile as perceived by developers, financial institutions, and other stakeholders.>* The market sounding
included engineers with experience in green hydrogen, equity investors pursuing pilot projects or with interest in future
investments in the industry, and large international commercial banks with an extensive track record financing large
energy-related projects (with and without a local presence in the country). The market sounding had two main objectives.
The first was to identify key drivers of project and production costs that should be addressed to achieve market
competitiveness and thus industry development as opposed to success of a single project. The second objective was to
identify key issues that equity and debt investors consider as “industry-specific issues of concern/risk factors,” which could
have a defining role in their decision to invest or not in a green hydrogen production project. The second objective also
included identifying the risk-mitigation instruments that could lead to an acceptable risk profile.

26. The market sounding identified that critical risks included the high cost of electrolyzers, the lack of a track record
for the technology, and a deficit of local capacity to assess and operate these types of projects:

= High cost of electrolyzers: Electrolyzers are a critical cost driver. As is customary for new industries, equipment
suppliers are limited in number and costs are high due to the lack of economies of scale. Currently,
electrolyzers represent between 60 and 80 percent of the total project cost (TPC) and thus the cost of
production.> Despite recent reduction in electrolyzer costs,*® they have still not reached maturity. The
technology is still being developed to make it more efficient and increase its total operational life, while
reducing size and costs. Electrolyzer costs are expected to continue to decline by 60 percent by 2030, given
the increased demand from the European Union, Japan, other countries of the Organisation for Economic Co-

54 (i) Private sector—Indura (AIR PRODUCTS Group), HY24, ARUP, Infrata, AES Andes, HDF (Hydrogene de France), Porsche, Engie, Geostock/Vinci
group, Siemens; (ii) financial institutions—BNP Paribas, Société General, Hudson Bankers, Natixis, Infrared Capital Partners, Brookfield, Aberdeen,
Sumitomo, MUFG; (iii) hydrogen associations—Hydrogen Council of Australia, California Hydrogen Business Council; (iv) government
representatives—Delegation of EU Brussels and Chile, Ministry of Energy in Germany, Ministry of Energy in the United Kingdom; (v) development
agencies—GIZ, Kreditanstalt fir Wiederaufbau (KfW), the United Nations Industrial Development Organization; and (vi) Chilean institutions—
Desarrollo Pais, CORFO, Fundacion Chile, CNE, Univ. Santa Maria.

55 |EA, Global Hydrogen Review 2021 (Paris: International Energy Agency, 2021), https://www.iea.org/reports/global-hydrogen-review-2021.

56 According to the IEA, the cost of electrolyzers declined from over US$2,400/kilowatt (kW) in 2015 to under US$1,300/kW in 2022. See IEA, Global
Hydrogen Review 2022 (Paris: IEA, 2022), https.//www.iea.org/reports/global-hydrogen-review-2022.
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operation and Development, and emerging markets.>” This expectation could deter some investors and
lenders, which may prefer withholding financing until prices decrease.

= Relative uncertainty regarding the technical performance of green hydrogen production and/or its
derivatives due to the limited track record of the technology: When offering new technologies, engineering,
procurement, and construction (EPC) contractors and equipment suppliers strive to limit their financial liability
in case of underperformance. This results in (i) reduced level of performance guarantees or (ii) increased total
cost of EPC contracts. The former leads to higher risk for investors and thus higher financing costs required to
mitigate the risks of lower-than-projected equipment performance, production, and revenues (including the
cost of guarantees built into the project), and the latter results in a meaningful increase of TPC.

=  Novelty of the industry due to limited track record of large-scale projects: The limited track record of green
hydrogen technology in large-scale production projects raises concerns about meeting production and cash
generation targets, and debt capacity repayment. This risk perception results in a higher cost impact in terms
of returns on equity and cost of debt (interest rates). The market sounding showed that commercial banks
would not invest in the industry in the near future unless adequate risk-mitigation instruments were
implemented; instead, they would wait until there is a sufficient track record and certainty regarding
performance. This would hamper the industry’s development and growth.

= High cost of transportation infrastructure and logistics: Transportation of green hydrogen or its derivates
constitutes an important post-production cost, which varies based on specific projects, specific applications,
the degree of market expansion, the location of production hubs, and so on. Transportation costs have been
identified as a potential major post-production cost component in Chile, and one that could impact the
country’s competitive edge. However, many of the initial pilot projects in the country are located close to port
facilities to reduce transportation costs at this stage.

=  Scarcity of specialized personnel and cost of international experts: The high demand for experts to develop
green hydrogen technology at an industrial-scale results in restricted availability and potentially higher-than-
projected operating costs. The lack of locally available and highly specialized capacity for hydrogen projects
raises project costs, causes project delays, and potentially leads to low quality of final projects. According to
the MoE, about 165 technical experts would be required to construct, operate, and maintain green hydrogen
facilities for every 100 MW of installed capacity.>®

27. Green hydrogen has the potential to mobilize significant private capital (of an estimated USS$8 billion by 2025
and US$330 billion by 2050)%° provided that the risks perceived by financiers are addressed appropriately. Nascent
industries are initially developed by large and strategic equity investors, which use their own financial resources to conduct
prefeasibility and feasibility studies, as well as initial small testing pilot projects. However, industrial development at scale
can only be achieved with the participation of debt investors (e.g., commercial banks) that have the required resources to
accelerate the transition from pilot projects to medium- and large-scale industrial projects capable of having a meaningful
impact on the development of a new industry. Therefore, it is crucial to create an investment environment that attracts
not only equity but also debt investors as early as possible. Commercial banks charge interest rates that reflect the risks
they are taking along with all their costs, including those of their regulatory capital requirements in cases where they are
direct lenders. When assessing whether to finance a green hydrogen project, risks related to the lack of a track record of

57 The current pipeline of under construction and planned projects would reduce the capital cost of electrolyzers by 60—64 percent by 2025 and by
68-72 percent by 2030 (US$440-500/kW). When looking at the Net Zero Emissions by 2050 Scenario, with an installed capacity of 725 GW globally
by 2030, the cost reduction is 1.2 times the current project deployment, reaching a reduction of 78-82 percent and resulting in electrolyzer costs
slightly above USS300/kW (IEA, Global Hydrogen Review 2022).

58 4e, “Cuantificacion del encadenamiento industrial y laboral para el desarrollo del hidrégeno en Chile.”

59 Mok, National Green Hydrogen Strategy, 12.
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the technology, the large financing amounts involved, and the long tenors required are likely to result in high interest rates
with standard grace periods and tenors, which are far from the soft financing terms that are critical to achieve
competitiveness and industry development. The ability to provide lending by passing on the cost of International Bank for
Reconstruction and Development’s (IBRD) funding is thus essential to achieving the objective of reducing financing costs,
and thus lowering the cost of the green hydrogen produced and becoming competitive.

28. The GoCl has asked CORFO to develop a GHF as a public intervention to help accelerate the transition from a
testing phase to a developmental stage to help scale-up the industry. The GHF will be supported by various development
banks, including the WB, the European Investment Bank (EIB), the German development bank Kreditanstalt fiir
Wiederaufbau (KfW), and the Inter-American Development Bank (IDB). The WB Project would provide lending on a cost-
covering basis to: (i) finance green hydrogen production (including electrolysis systems, compression and storage); (ii) use
risk-sharing mechanisms to provide confidence on the technology and debt payment to private lenders and financiers;
and (iii) support the enabling environment through capacity building and assessments, fostering local demand by state-
owned enterprises and the private sector, and promoting third-party access to public infrastructure, particularly ports.
Financing from the European institutions and IDB is likely to be used to provide credit lines, guarantees and other financial
instruments to projects. All MDBs are coordinating preparatory work, especially in terms of the technical assistance that
would be provided and applicable environmental and social management systems (ESMSs).

29. The proposed GHF could act as a GPG by testing an innovative financing mechanism by using limited public
funding to leverage investments that accelerate the deployment of green hydrogen projects and offer new economic
activities to developing countries. The proposed Project will provide targeted public funding to mobilize private
investments in the nascent green hydrogen industry. This public intervention is deemed essential to help Chile develop a
new productive industry that will lead to the creation of new economic and business opportunities, particularly to locally
produce green commodities and subproducts that will increase its competitiveness, while also satisfying local demand and
helping it to reach its decarbonization goals. Developing a GHF in Chile will thus offer multiple opportunities to learn
lessons with global implications.

C. Relevance to Higher-Level Objectives

30. The Project is aligned with the upcoming CPF for FY24-27, which is expected to be discussed by the WB’s
Board of Directors jointly with this operation.®® Given that the proposed operation will support the development of the
nascent green hydrogen industry (which will promote the strengthening and modernizing of the energy sector, help
reduce emissions to help the country reach its climate change goals, and support local economic development and export
diversification), the Project will contribute to the CPF’s proposed high-level outcome to “Improved environmental
sustainability and climate change resilience” and its Objective 4 to “Promote decarbonization of the energy, transport,
and industrial sectors.”

31. The proposed operation is also aligned with the Global Crises Response Framework (GCRF),®! the CPSD, and the
Private Capital Mobilization (PCM) approach. The operation is aligned with the GCRF’s Pillar 2 on Strengthening Resilience
and Pillar 4 on Strengthening Policies, Institution, and Investment for Rebuilding Better, as it will help spur green and
sustainable growth by investing in a new and clean energy technology, and support institutional strengthening and
capacity building, while also enhancing the climate resilience of the energy sector and overall economy. Further, the
proposed operation is harmonized with the CPSD, since it aims to advance Chile’s potential to enable private sector
participation in the green hydrogen industry and helps deploy efforts that have also been coordinated with the IFC to

60 Although the CPF will be presented to the Board along with the proposed Project, the latter will be presented for Board approval on AOB basis on
the same day as CPF discussion.

61 World Bank Group, “Navigating Multiple Crises, Staying the Course on Long-term Development: The World Bank Group’s Response to the Crises
Affecting Developing Countries” (Global Crises Response Framework Paper, World Bank, Washington, DC, July 2022),
http://documents.worldbank.org/curated/en/099640108012229672/IDU09002cbf10966704fa00958a0596092f2542c¢.
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ensure a holistic World Bank Group solution. The Project is also in line with the PCM approach since it aims to mitigate
risks to mobilize private sector financing for a nascent industry. A conservative assessment indicates the operation could
leverage about US$281 million.5% 6% 64

32. The Project is aligned with the Green, Resilient, and Inclusive Development (GRID) framework;® the World Bank
Group Road Map for Climate Action in Latin America and the Caribbean; and Chile’s updated NDC and its commitment
to reach carbon neutrality by 2050. The proposed Project is supportive of the GRID approach, since it leverages a new
green technology to decarbonize Chile’s economy, boost private sector mobilization to advance the county’s energy
transition, build technical capacities for adopting advanced clean energy technologies, and contribute to decarbonization
pathways. The proposed operation enhances the decarbonization of Chile’s energy sector and the hard-to-abate industrial
sectors of the economy (e.g., the industrial, mining, and heavy freight transport sectors), where it could mitigate 21
percent of national GHG emissions in its path toward decarbonization.

Il. PROJECT DESCRIPTION
A. Project Development Objective
PDO statement

33. The Project Development Objective (PDO) is to support the development of the green hydrogen industry in the
Republic of Chile.

PDO-level indicators
34. The proposed PDO-level indicators are as follows:

e Total capacity of electrolyzers supported under the GHF
e Net greenhouse gas (GHG) emissions

B. Project Components

35. The proposed Project will support the early deployment of green hydrogen supply investments in Chile through
the creation of a GHF. The Project will consist of an Investment Project Financing (IPF) loan for US$150 million to the GoCl
to be implemented through CORFO over a five-year period. The Project will comprise two components aimed at reducing
the cost of producing a kilogram of green hydrogen: (i) green hydrogen investment sub-loans and risk-mitigation
instruments; and (ii) capacity building and project management. Both components will support the establishment of the
GHF and help develop the enabling environment. The component’s allocation is described in Table 1 and are described
below.

62 Brookfield, “Making the Leap to Clean Energy—and Net Zero” (white paper, Brookfield, September 23, 2021),
https://www.brookfield.com/insights/making-leap-clean-energy-and-net-zero.

63 Black Rock, “The BlackRock Foundation Grants $100 Million to Breakthrough Energy’s Catalyst Program for Investments Focused on Clean Energy
Technologies” (press release, September 20, 2021), https.//www.blackrock.com/corporate/newsroom/press-releases/article/corporate-one/press-
releases/blackrock-foundation-grants-100m-to-breakthrough-energy.

64 InfraRed Capital Partners, “End of the Year Letter from InfraRed’s Chief Executive Werner von Guionneau,” https://www.ircp.com/news/end-year-
letter-infrareds-chief-executive-werner-von-guionneau/.

65 World Bank Group, Green, Resilient, and Inclusive Development (Washington, DC: World Bank, 2021),
https.//openknowledge.worldbank.org/handle/10986/36322.
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Table 1: Project Allocation

Project component IBRD financing
(in USS)
Component 1: Green Hydrogen Investment Sub-loans and Risk-Mitigation Facility 141,790,000
Component 2: Capacity Building and Project Management 6,625,000
Front-end Fee 375,000
Commitment Charge 1,210,000
Total 150,000,000

36. Component 1: Green Hydrogen Investment Sub-loans and Risk-Mitigation Facility (US$141.79 million IBRD).
Under this Component, the Project will provide investment sub-loans on a preferential,® but cost-covering basis to
partially finance renewable green hydrogen production®’ (including electrolysis systems, compression, and storage) sub-
projects in Chile and risk-mitigation reserve accounts. The investment sub-loans help mitigate the financial and early-stage
constraints currently faced by the green hydrogen industry. Component 1 will finance credit lines that will comprise:
(i) preferential but cost-covering investment sub-loans to finance up to 40 percent of electrolyzer system costs, and
(ii) risk-mitigation instruments through a debt service reserve account (DSRA) and a liquidity reserve account (LRA) to
mitigate payment and performance risk respectively to developers, lenders, and financiers. This component aims to foster
the development of several sub-projects (approximately 8 to 10 sub-projects) thus spreading the impact of the Project
across various investments. Expected sub-projects range from approximately 8 MW to approximately 50 MW of
electrolysis capacity to produce green hydrogen for various end uses, such as producing green ammonia and/or green
hydrogen gas use for different end uses. CORFO would provide financing to support green hydrogen sub-projects reaching
financial closure, when on-lending IBRD resources. CORFO will assess the sub-projects and will recommend investment
sub-loans and reserve accounts® to a Credit Committee® for their final review and approval decision. For example, a sub-
project with 20 MW of installed electrolysis capacity could receive about US$11.6 million in financing and about USS$S2
million for the reserve accounts.

37. The GHF instruments under Component 1 will be deployed via lending through retail financial institutions (RFls)
and, eventually, through direct lending to sub-borrowers. At first, CORFO will rely on its considerable experience
providing financing and risk-mitigation instruments through financial intermediaries. This will prevent delays and facilitate
an effective and quick deployment of the GHF. However, once CORFO has the systems in place and to provide the lowest
possible financial terms to help develop the green hydrogen industry, CORFO will be providing direct lending to sub-
projects, for which it will need to build its capacity and establish a project finance unit. The WB will continue to provide
project finance training to enable capacity strengthening and provide guidance on the establishment of the project finance
unit. The lending modalities are further explained below:

e Providing financial instruments through RFls. Resources to be on-lent will be approved as one credit line
including funds for sub-loans and reserve accounts.”® Specific processes will be detailed in the Project
Operational Manual (POM); RFI will be responsible for opening, operating, maintaining, and supervising the
reserve accounts which will be established in either the relevant RFI or in the agent leading the syndicated
loan (see para. 56). RFIs will be responsible of ensuring all resources received from CORFO are used and
managed appropriately, including beneficiaries receiving resources for sub-project implementation.

66 Compared to commercial market rates.

67 Green hydrogen production means renewable energy-powered electrolysis.

68 CORFQ's participation with IBRD resources will not be the largest financing source and will be limited to 40 percent of the total electrolysis system
CAPEX of a green hydrogen sub-project.

69 This credit committee is other than CORFQ’s “Comité Ejecutivo de Crédito’

70 CORFO may also jointly approve financing from other sources beyond IBRD
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e Granting financial instruments directly to sub-projects. Engaging in this type of finance will require CORFO to
build capacity in direct lending to green hydrogen sub-projects. This mechanism will be active only once
CORFO has: (i) designed and prepared a business plan for a unit dedicated to provide direct financing to green
hydrogen sub-projects (which can be later expanded to other green energy investments); (ii) established such
a unit with adequate governance and the required technical, legal, and financial expertise to assess, design,
approve, and monitor project finance arrangements; and (iii) developed the required policies, procedures,
and systems in a manner satisfactory to the WB. Under this mechanism, resources will be approved by CORFO
as one credit line.”® IBRD resources for investment sub-loans will be disbursed by CORFO directly to the sub-
project, while for reserve accounts, CORFO will be responsible for requesting their opening, operation and
maintenance, as detailed in the POM. CORFO will be responsible for supervising the compliance of the rules
applicable to the accounts either at other financiers or at the agent of the syndicated loan, as detailed in the
POM (see para. 57). CORFO and beneficiaries receiving resources for sub-project implementation will be
responsible of ensuring all resources received from CORFO are used and managed appropriately.

38. The specific sub-components are described below:

e Sub-component 1a: Green Hydrogen Investment Sub-loans (estimated US$120.79 million, IBRD). This sub-
component would provide investment sub-loans to financial intermediaries (and, eventually, directly to green
hydrogen sub-projects) for up to 40 percent of the investment costs (capital expenditures, CAPEX) for green
hydrogen production (including electrolysis systems, compression, and storage). The IBRD loan resources will
only finance investment costs associated with the production of green hydrogen (and not with the production
of any derivative or any green energy generation source), including, inter alia, the capital cost of the
electrolyzer, compressor, storage, and dispenser equipment, as well as related installation, engineering,
transport, and civil works—items that can represent between 60 and 80 percent of the total costs of a green
hydrogen production plant. The investment sub-loans would have a grace period until they generate sufficient
income to service the debt (up to three years) and would generally be repaid over a 12— to 14—year period.

e Sub-component 1b: Risk-Mitigation Reserve Accounts (estimated USS$21 million, IBRD). This sub-component
will finance reserve accounts, a typical instrument used in project finance, to mitigate the payment and
operational risk associated to the green hydrogen production sub-projects. Sub-component 1b would
complement the investment sub-loans, if the RFI requests so, and will make part of the debt service of the
sub-projects. However, an RFl would not be able to request reserve accounts without an investment sub-loan.
In its sub-project assessment, CORFO will determine the size of the reserve accounts (see para. 56 and 57).
CORFO will monitor their use and replenishment and ensure overall compliance. Specific characteristics of the
reserve accounts are described below:

i. Debt service reserve account (DSRA): The DSRA will be created to mitigate the risks arising from the
innovative nature of the technology and the uncertainty related to unexpected or untimely cash
needs for private debt repayment related to the green hydrogen production (including electrolysis
systems, compression, and storage). The DSRA will be available to cover up to 12 months of private
sector debt installment repayment of a sub-project, in turn reducing the risks related to potential
payment default by sub-projects. The RFI’s would call the DSRA in the event of a shortfall of cashflows
that jeopardizes debt repayment to RFls or other private sector debt lenders of sub-projects based
on the agreed debt service coverage ratio, for debt other than repayment of a sub-loan financed
under Sub-component la. The sub-project will replenish the DSRA in up to 24 months if the DSRA is
called. Activation of the DSRA, the steps, and the processes will be detailed in the POM.

71 CORFO may also jointly approve financing from other sources beyond IBRD.

Page 24



The World Bank
Chile Green Hydrogen Facility to Support a Green, Resilient, and Inclusive Economic Development (P177533)

ii. Liquidity reserve account (LRA): The LRA will be created to cover unexpected short-term technical
underperformance in the green hydrogen generation plant that impact the expected production level
of a green hydrogen sub-project and provide liquidity to the sub-project. This risk-mitigation
instrument is intended to reduce the cost of EPC performance guarantees and will strengthen
confidence among EPC firms, financiers, or lenders in the operational performance of the green
hydrogen sub-project. Given the limited track record of green hydrogen technology, the LRA would
be available for the initial five years of a green hydrogen sub-project to mitigate its potential technical
underperformance. The LRA would be established based on a percentage (of up to 25 percent) of a
green hydrogen sub-project’s revenue. It will be created to provide additional liquidity and facilitate
the sub-project’s continued operation. The LRA’s triggering could be requested solely when sub-
projects face nonstructural technical challenges (especially early on) that could arise due to the early
development stage of the green hydrogen industry. Triggers will include, among others: (i) temporary
deviations of operational Key Performance Indicators (KPIs) related to the production, compression,
or storage of hydrogen (an operational KPI matrix will be submitted with the sub-project application);
(ii) complications arising from the unavailability of component replacements; or (iii) excessive costs
for repair and replacements due to component failure or due to unexpected performance
degradation (beyond the scope of the performance-based maintenance contracting). The triggers will
be further detailed in the POM based on these indicative concepts and others to be further defined
with CORFO.

39. For Component 1, CORFO will pass on the cost of the IBRD funding, its administrative costs, and the expected
risk of default of the RFls. The RFIs receiving funding for on-lending would determine the rates of their sub-loans
considering market conditions. CORFO could also provide direct lending in the form of subordinated debt for a sub-project
to be viable, provided it develops its project finance capacities (see para. 52). IBRD’s funding at preferential terms
(compared to commercial market rates) will be blended with sponsors’ equity and commercial financing from other
lenders. CORFQ'’s participation with IBRD resources will not be the largest financing source and will be limited to 40 percent
of the total CAPEX of a green hydrogen production (including electrolysis systems, compression, and storage) sub-project.

40. RFIs will apply for Project support on a rolling basis to foster the reception of sufficiently mature proposals.
Sub-projects will need to be in an advanced stage of maturity and will be comprehensively assessed based on the following
criteria: (i) equity and private debt leveraged; (ii) sponsors’ experience; (iii) offtaker agreement in an advanced negotiation
stage and its characteristics; (iv) sub-project’s maturity, including technical characteristics and risks; (v) sub-project’s
technical and financial viability (having a technical report prepared by an independent engineering firm, and a business
plan and a financial model); (vi) ability to assume financing commitments; (vii) environmental considerations (including
GHG emission reductions); (viii) social and labor considerations (including local content in projects); (ix) advanced
knowledge and capabilities of the developer and equipment suppliers; and (x) compliance with social and environmental
permits and regulations. The POM will have further details as well as the eligibility and evaluation criteria, and the
processes for the selection of the sub-projects to be supported.

41. CORFO will rely on a pool of third-party independent technical, financial, legal, and socioenvironmental
consultants to support CORFO risk assessment units’ staff evaluate and structure sub-project financing, and a Credit
Committee’? will make the final decision on the submitted proposals. The third-party independent consultants will
support CORFO’s risk assessment units’ staff assess the sub-project proposals based on the eligibility criteria and relevant
technical, financial, legal, and E&S aspects, and make recommendations on how to mitigate risks. They will also help
CORFOQ'’s risk assessment staff design and detail the financing instruments, including the amounts allocated to investment
sub-loans and reserve accounts all of which will be determined in the draft Financing Agreement to be signed between

72 This credit committee is other than CORFQ’s “Comité Ejecutivo de Crédito’
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the parties for accessing Component 1. The main principles to be included in the draft Financing Agreement will be
included in the POM. The third-party independent assessment consultants’ recommendations will be presented to CORFO-
GIF for its assessment in the draft Financing Agreement, which will be presented to the Credit Committee for the final
approval or rejection of the proposed green hydrogen sub-projects. The third-party independent assessment consultants
will also provide support for monitoring sub-project implementation in order to ensure compliance with WB policies,
including the Environmental and Social Framework (ESF). The third-party independent consultants will be financed under
Component 2 of the Project. CORFO will also strengthen its risk unit by establishing an environmental and social unit with
senior experts as described in the environmental and social section below.

42. The Project will also seek resources from the Global Environment Facility’s (GEF’s) Non-Grant Instruments (NGI)
window to finance the risk-sharing reserve accounts (Sub-component 1.b). The GoCl has already endorsed a request for
USS$15 million from the GEF-NGI to partially fund the risk-mitigation reserve accounts. The GEF-NGI funding is expected to
expand the Project’s scope by increasing the IBRD resources allocated for green hydrogen investment sub-loans (Sub-
component 1a) and the funding available for the risk-mitigation reserve accounts. Provided the GEF Council approves the
resources from the GEF-NGI in June 2023, these would be processed as an additional financing.

43. Component 2: Capacity Building and Project Management (US$6.625 million, IBRD). This component will finance
technical assistance, capacity-building activities, and overall Project management activities to strengthen the enabling
environment for green hydrogen through the development of necessary professional, financial, and technical skills.
Component 2 would support producing knowledge and evidence for further developing the nascent industry in priority
areas. Knowledge products and studies supported by Component 2 would focus on: (i) assessments to help inform ways
to foster demand for green hydrogen from state-owned enterprises (e.g., refineries, mining companies, and railways) as
well as the private sector; (ii) promoting the use and access of public infrastructure, particularly ports; and (iii) analyses of
the expected hydrogen international commodities markets. Overall project management support will include, among
other, the following: (i) independent third-party consultants (firms) to assess the risks and support the technical, financial,
legal, and E&S evaluation of sub-projects under Component 1; (ii) capacity training in the technical, financial, and E&S
assessment of green hydrogen sub-projects; (iii) Project fiduciary coordinator for the adequate financial management and
procurement aspects as well as monitoring of Component 1 and 2; (iii) project management to strengthen CORFO and its
role as a one-stop shop to facilitate sub-projects’ access to new and existing financial instruments (e.g., R&D Law subsidies,
investment sub-loans, reserve accounts, guarantees, and coverage); and (iv) project monitoring and evaluation activities.

C. Project Beneficiaries

44, The Project’s main beneficiaries will be the local communities where green hydrogen will be produced and used.
Sub-projects are expected to generate local economic activity, green jobs, and local capacity building while decarbonizing
industry and reducing emissions which will benefit the local communities nearby the investments, such as the Antofagasta
and Magallanes region. The sub-project developers and sponsors will also benefit from the operation and from having a
local skilled workforce to operate and manage their plants. Local industries adopting green hydrogen will benefit from the
decarbonization of their industries and from the creation of green value chains that can help them to remain competitive.

45, Chilean public institutions and local governments and agencies will also benefit from the Project activities,
particularly those included in the capacity building and project management component. CORFO will benefit from
acquiring new risk assessment skills for a new technology, including the skills for technical, financial, and E&S evaluations
for green hydrogen sub-projects. CORFO will also strengthen its institutional capacity by establishing new risk assessment
units including a credit risk unit (corporate and project finance), as well as environment and social risk unit. CORFO will
also benefit from the Project by developing a new business strategy in a new infrastructure sector as well as through the
use of financial tools such as reserve accounts, which could set a model for furthering innovation in project finance for
large infrastructure investments in the future. The Project beneficiaries will also include local governments and agencies,
since their capacity to understand these sub-projects and to address risks will also be strengthened.
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D. Results Chain

ST OQutcome MT Qutcome LT Outcomes

Due diligence review of
the investmentsub-
projects.

Investment sub-loans
provided for green
hydrogen production

Co-financing provided by
private financiers/
lenders to green
hydrogen projects

Increased MW capacity
of electrolyzers

| Reduced GHG emissions |__|

Risk mitigation through
establishment of reserve
accounts (debt service
reserve account and
liquidity reserve account)

Capacity buildingto
CORFO/lenders to
increase sub-project risk
assessment, project
management, and green
hydrogen knowledge
products.

Green hydrogen projects
reach financial closure

Training providedto
financiers/lendersin
assessing green hydrogen
projects

|

Assessments finalized for
identifying the main
barriers to help spurlocal
demand of green
hydrogen

Increased number of
commercial
financiers/lenders for
green hydrogen projects

Develop a green
hydrogen industry

Established creditand
E&S risk units at CORFO
to increase capacity to
assess/monitor green
hydrogen projects

Strengthening of the
enabling environment

Contribute to achieving
Chile’s decarbonization
targets, per the NDC and
Long-Term Climate
Strategy

Continue strengthening,
and modernizing the
energy sector.

Assumptions:

o Assessment process for green hydrogen sub-projects’ proposals is transparentand focused on technical,
financial, legal and environmental and social aspects.

o Continued growth in local and global demand for green hydrogen.

E. Rationale for Bank Involvement and Role of Partners

46. Although Chile is a high-income economy, WB support will be crucial to help kick-start its incipient green
hydrogen industry and develop innovative financing mechanisms that generate institutional capacities that can be
shared and replicated across other countries, in turn creating a valuable GPG. The WB's support aims to (i) develop an
innovative financing mechanism to provide targeted public finance to help reduce investors’ risks and increase their
confidence in green hydrogen technology and go ahead with their investment decision; and (ii) generate institutional and
local capacities to foster a national green hydrogen industry supported by local players and decarbonize domestic
industries, particularly in regions of the country, to support its just transition agenda. Developing a GHF in Chile will thus
offer multiple opportunities for the lessons learned and for replicability globally. Furthermore, the operation would not
happen in the absence of WB resources, since these are being used strategically in financial instruments to mitigate risks
and attract the private sector, while also creating the required capacities in the country for green hydrogen’s
development.

47. The WB has extensive global experience in the design of financing instruments to crowd in private capital for
the development of clean and innovative technology. Developing a new and innovative industry requires targeted public
resources and the WB has experience developing these targeted instruments to crowd in private capital for the
development of new technology (e.g., the RenovAr program, which guaranteed private investment in NCRE in Argentina,
increasing it from 2 to 11 percent in two years; Energy Efficiency Scale-up Program in India, which increased the
deployment of energy-saving measures in residential and public sectors; or the Renewable Energy and Battery Storage
Promotion Project in China, whose aim was to promote private investment to increase battery storage and distributed
renewable energy installed capacity). In addition, the WB offers Chile access to the Hydrogen for Development (H4D)
Partnership, which will provide support with: (i) knowledge management, which will include collection, curation, and
dissemination of the best practices on hydrogen relevant to Chile; and (ii) strategy and policy advice, capacity building,

Page 27



The World Bank
Chile Green Hydrogen Facility to Support a Green, Resilient, and Inclusive Economic Development (P177533)

and project development activities. The WB can thus support Chile by drawing on international experiences and
partnerships to foster institutional and industrial capacity building, and R&D support to spur green hydrogen
development.

48. The WB is coordinating with other MDBs that will provide complementary financial resources to CORFO’s GHF;
however, the WB Project is self-standing and will achieve its objectives independently from other MDB financing.
CORFOQ’s GHF will also receive loans from other MDBs, such as EIB, KfW, and IDB, that would be completing preparation
phase during the second half of 2023. The WB is coordinating with other MDBs, especially regarding the E&S aspects, to
support the development of one ESMS instrument for the GHF. The WB has also acted as a key financial advisor to CORFO
and provided training in the basic principles of project finance (October 2022, and a second training in June 2023). While
these trainings are expected to support all the MDB financing, they are focusing on the specific instruments that the WB
would be financing to support mobilizing investors and lenders.

F. Lessons Learned and Reflected in the Project Design

49. The proposed Project incorporates both the unique expertise gained through the operations mentioned above
and the intelligence gathered though extensive in-situ consultations with developers, financial institutions, and other
relevant stakeholders. Below are the key lessons learned that were included in the project design:

a. The WB’s in-depth engagement and consultations prove that an adequate understanding of the local
conditions and market is fundamental to design interventions that are fit for purpose.

b. A coordinated set of institutional development and capacity-building tasks should be incorporated into
projects to ensure that appropriate technical, financial, legal, and E&S assessments are conducted
transparently.

c. Risk-mitigation instruments can help support new clean-energy sources by enabling sub-projects to reach
successful financial closure and by addressing market failures related to new technologies that remain
relatively unknown to financiers.

d. Implementing financial instruments together with parallel capacity-building activities helps increase their
effectiveness and improves their design. This has been critical in other clean energy industries, such as
renewable power generation.

e. Committed partners and RFls with strong environmental and social policies are critical for the success of sub-
projects, for facilitating implementation, and to strengthen overall outcomes.

f. Relying on third-party independent advisors to assess new technologies and fill capacity gaps can be an
effective approach to advance an incipient industry and share knowledge and expertise. Financial
intermediaries must clearly define the eligibility criteria for sub-projects, and special attention should be paid
to an adequate due diligence of the underlying risks.

g. Enhanced dissemination of project objectives, components, and activities is recommended to ensure swift
implementation. A valuable sub-project may be hampered by poor communication among the implementing
agencies, sponsors, and other stakeholders.

l1l. IMPLEMENTATION ARRANGEMENTS
A. Institutional and Implementation Arrangements

50. The proposed Project will be implemented by CORFO, which would assume overall responsibility for the Project
and implement Components 1 and 2. CORFO is a decentralized public service agency with its own legal person and its
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own assets’® for fostering productive activities, innovation, entrepreneurship, investment and financing, and capacity
building in the country. It carries out several financing programs, the most important being those that enable micro, small,
and medium enterprises (MSMEs) to access finance by providing guarantees and funding that operate through RFls.
CORFO will receive budgetary approval from the Budget Law approved by Congress each year to use its resources for the
implementation of the Project and from the Budget Office (Direccién de Presupuesto, DIPRES)’* to be able to request the
reimbursement of funds to the WB. Within CORFO, the Investment and Financing Management Unit (Gerencia de Inversion
y Financiamiento, GIF) will be responsible for all Project activities under both Project components, specifically, through its
Department of Studies and Management Control (Subdireccion de Estudios y Control de Gestion) with extensive support
from its Department of Risk Management and Financing and Educational Rights (Subdireccion de Gestion de Riesgos y de
Financiamiento y Derecho Educacional) and the Finance and Administrative Management Unit (Gerencia Administracion
y Finanzas, GAF). Some activities under Component 2 will be developed in coordination with the CORFO Green Hydrogen
Committee.

51. For the implementation of Component 1, CORFO-GIF will be the wholesale financial intermediary managing
the process to provide investment sub-loans and reserve accounts to other RFIs on a rolling basis and on a sub-project
to sub-project basis. The financial risk assessment unit and the environmental and social risk assessment unit of the
Department of Risk Management and Financing and Educational Rights of CORFO—GIF will assess the RFls requests for
credit lines that would provide investment sub-loans and reserve accounts for up to US$40 million. It will do so with
support from a pool of third-party independent consultant firms with technical, financial, legal, and socioenvironmental
expertise. CORFQO’s risk assessment units, with support from the third-party experts, will assess the sub-projects technical,
financial, legal, and environmental and social risks, propose mitigation measures, and the provide recommendations on
the sub-project’s allocation for investment sub-loans and reserve accounts in a draft Finance Agreement. The draft Finance
Agreement would be presented to the Credit Committee for approval or rejection of the proposed investment sub-loans
and reserve accounts. The Credit Committee will include support from external technical experts with experience in
infrastructure project finance and green hydrogen, as detailed in the POM.

52. CORFO will eventually directly provide investment sub-loans and reserve accounts to green hydrogen sub-
projects, once the project finance unit is established and other requirements are in place under GIF’s Department of
Risk Management and Financing and Educational Rights. CORFO will be required to build capacity in direct lending to
green hydrogen sub-projects, particularly in project finance, risk assessment, monitoring and overseeing of construction
and operation phases, and payment collection, and liquidity management among other. Therefore, CORFO will only be
able to provide direct lending once it has: (i) designed and prepared a business plan for a unit dedicated to provide direct
financing to green hydrogen sub-projects (which can be later expanded to other green energy investments); (ii) established
such a unit with adequate governance and the required technical, legal, and financial expertise to assess, design, approve,
and monitor project finance arrangements; and (iii) developed the required policies, procedures, and systems in a manner
satisfactory to the WB.

53. Green hydrogen production sub-projects will have completed feasibility studies and be at a mature stage. Sub-
project selection criteria’® will be established in the POM and will include the following:

e Sponsors: Equity investors committed to financing at least 30 percent of equity of the total cost of a green
hydrogen sub-project (the higher the equity share, the better the selection scoring).

73 CORFO is managed by a Board of Directors presided by the Minister of Economy, Development, and Tourism, and comprising the Minister of
Finance; the Minister of Agriculture; the Minister of Foreign Affairs; the Minister of Social Development and Family; the Minister of Science,
Technology, Knowledge, and Innovation; the Executive Vice President of CORFO; and two counselors appointed by the President of the Republic.

74 CORFO (Chilean Economic Development Agency), “What is CORFO,” https://www.corfo.cl/sites/cpp/webingles.

75 The selection criteria were established following best practice in energy project finance from international lenders. They were reviewed in the
financial intermediary assessment and found appropriate.
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Experience: Proven and advanced knowledge of and capabilities in the development, construction, financing,
and successful operation of similar sub-projects, for example, power generation, hydrocarbon, and/or large-
scale mining sub-projects.

Financial capacity: Ability to assume financing commitments and demonstrate funds origin.

Technical robustness: Sub-projects must have a technical report prepared by an independent engineering
firm. This report describes the technical aspects, feasibility, risks, and so on, and also contains a detailed
execution schedule.

Equipment: Contracts for the required equipment should already be signed, or should at least be at an
advanced negotiation stage, and demonstrate contractors’ technical capacity.

Business plan: The planincludes at the very least the commercial and financial strategy, expansion plans, local
content, and so on, for a period of minimum 15 years.

Financial model: The model is based on International Financial Reporting Standards (IFRS). It includes financial
projections for the next 15 years and demonstrates the sub-project’s viability.

Social and environmental aspects: Sub-projects must have documentation on E&S aspects prepared by
independent specialists. They must at least be in the process of obtaining the required permits and licenses.

Other permits: Sub-projects must obtain, or be in the process of obtaining, any other required permits and
licenses, in accordance with applicable legislation.

Offtaker contract/s: Contracts should be signed for the sale of green hydrogen to at least cover CORFO’s debt
and private debt, or should at least be at an advanced negotiation stage, and should demonstrate the financial
capacity of the prospective buyer.

54, Under no circumstances would CORFO act as the principal lender when on-lending IBRD’s resources.

55. If approved, sub-projects would sign financing agreements detailing all conditions and requirements of the
Project’s financial and risk-sharing instruments.

56. When CORFO provides financial instruments through RFls, resources will be approved as one credit line including
funds for investment sub-loans and reserve accounts (with its respective disbursement schedule), which will be accounted
as debt of each RFI to CORFO. The specific process to be followed when CORFO provides sub-loans and reserve accounts
to other RFIs will be detailed in the POM and include the following steps and processes:

The approved resources will be disbursed by CORFO to each RFI, per the established credit line disbursement
schedule and compliance with the milestones required for each credit line disbursement.

When a single RFl is financing the sub-project, the reserve accounts will be established in said RFI, which shall
establish and manage, operate, and supervise them according to the financing legal agreement for the
corresponding credit line to be signed between CORFO and the RFI.

In the case of a sub-project financed by a syndicated loan, if the RFI providing the IBRD resources is not the
agent of the syndicated loan, the RFI will request the opening of the reserve accounts to the agent of said
syndicated loan to deposit the IBRD resources CORFO provides to the RFI, and will instruct its maintenance
and supervision to the agent of said syndicated loan in accordance with the requirements that were agreed
in the corresponding financing legal agreement between CORFO and the RFI. In the case the RFl is the agent
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of the syndicated loan, the RFI will establish, manage, operate and supervise the debt service and reserve
account in accordance with the financing legal agreement with CORFO and as detailed in the POM.”®

CORFO will make the disbursements associated to each investment sub-loan using its own resources and once
each investment sub-loan has been disbursed from the RFI to the sub-project, CORFO may request the
respective reimbursement from the IBRD.

CORFO will make the disbursement associated to the reserve accounts using its own resources and once the
reserve account has been opened and resources deposited, CORFO may request the respective
reimbursement from the IBRD.

RFls are responsible of ensuring all resources received from CORFO are used and managed as per the financing
agreements contracts signed between CORFO and the RFl stipulating all criteria (triggers) for its use.

An RFl can request an investment sub-loan together with reserve accounts or only a sub-loan. In no case could
an RFl request only a reserve account (without an investment sub-loan).

57. CORFO may provide financial instruments directly to the sub-projects, provided it builds capacity in direct
lending, particularly in project finance, risk assessment, monitoring and overseeing of construction and operation phases,
payment collection, and liquidity management, among other (see paragraph 52). When CORFO provides financial
instruments directly to sub-projects, specific processes will be detailed in the POM and include the following steps and

processes:

The IBRD resources for investment sub-loans will be disbursed by CORFO directly to the sub-project, in
accordance with the disbursement schedule and compliance with the milestones required for each
disbursement established for each sub-project.

CORFO will instruct the opening operation, maintenance, and supervision of the corresponding accounts and
transfer the resources for the debt service and liquidity reserve account to other financiers of the sub-project.
Agreements will be signed among CORFO, the sub-project and the financier where the reserve accounts will
be established. The reserve accounts will not be established at CORFO.

CORFO will make the disbursements associated to each investment sub-loan using its own resources and once
each investment sub-loan has been disbursed to the sub-project, CORFO may request the respective
reimbursement from the IBRD.

CORFO will make the disbursement associated to the reserve accounts using its own resources and once the
reserve account has been established and resources deposited, CORFO may request the respective
reimbursement from the IBRD.

CORFO and beneficiaries receiving resources for sub-project implementation will be responsible of ensuring
all resources received from CORFO are used and managed as per the contracts signed between CORFO and
the sub-project stipulating all criteria for its use.

A sub-project can request an investment sub-loan together with reserve accounts or only a sub-loan. In no
case could the sub-project request only a reserve account (without an investment sub-loan).

58. CORFO-GIF will start Project implementation as the wholesale financial intermediary providing funding to RFls,
which will be assessed and deemed eligible based on the criteria to be established and detailed in the POM. These will

76 The GHF will not be able to provide financing in this case that the agent of the syndicated loan is the Banco del Estado de Chile.
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include: (i) being under the supervision of the Financial Market Commission (Comisién para el Mercado Financiero, CMF);”’
(ii) not being under any sanction regime or financial restructuring plan; (iii) having policies that comply with local and
international standards for malpractice or meeting certain minimum risk ratings; and (iv) complies and has capacity to
comply with CORFQO’s ESMS. The appraisal of the participating RFIs shall include: (i) financial performance (including
assessing financial audit reports) ; (ii) business practices (including a credit policy, risk management policies, an investment
policy if applicable), loan collection policies, business continuity, among others to ensure sound business practices); (iii)
operational capacity (including resource mobilization, appraisal and supervision, loan collection, and market-oriented
governance); and (iv) technical and environmental experience working on large energy infrastructure or mining projects.

59. At all times, CORFO-GIF will ensure the WB loan resources are managed appropriately, through its Department
of Studies and Management Control and its Department of Risk Management and Financing and Educational Rights for
due diligence of sub-projects and RFls, monitoring, and activation of reserve accounts, as well as to supervise sub-
projects’ compliance with the Project’s ESMS. CORFO-GIF will establish the cash flow available for the debt service reserve
account based on the projected performance set out in the financial model. In case of a cash flow shortfall, the RFl would
trigger the DSRA and would let the sub-project know of the need to replenish the DSRA account. CORFO would in turn
monitor the sub-project through its Department of Risk Management and Financing Educational Rights, and with
complementary support from third-party financial, technical and environmental and social experts. The LRA would be
triggered, inter alia, under any of the following conditions: (i) temporary deviations of operational KPIs related to the
production, compression, or storage of hydrogen (an operational KPI matrix will be submitted with the project proposal);
(ii) unavailability of component replacements; or (iii) excessive costs for repair and replacements due to component failure
or unexpected performance degradation (beyond the scope of the performance-based maintenance contracting). CORFO—
GIF, through its financial risk assessment unit and its environmental and social risk unit, and with support from third-party
pool of experts as needed, will confirm the conditions for technical underperformance in their normal sub-project
monitoring. The LRA will be activated only when the conditions stipulated in the POM are triggered. If the LRA had unused
funds after five years, these would be transferred to the sub-project. At the end of the repayments of the credit line, the
unused amounts deposited into DSRA and LRA reserve accounts are part of the credit line debt service and thus are not
returned to the WB.

60. CORFO-GIF’s capacities to manage and implement Component 1 activities will be further strengthened in terms
of: (i) financial risk assessment; and (ii) E&S risk assessment. CORFO—GIF’'s Department of Risk Management and
Financing and Educational Rights will need to be strengthened through the hiring of a senior financial risk specialist with
experience in project finance and with long-term interaction with private sector investors. It will also be strengthened
through the hiring of two senior full-time specialists responsible for managing the social, environmental health, and safety
(EHS) aspects of the GHF, who will coordinate with the pool of experts the supervision of the ESMS’ deployment and
implementation. The Department of Risk Management and Financing and Education Rights would need to have a project
finance unit with appropriate staff to manage direct lending to sub-projects under Component 1 and perform, among
other tasks, (i) due diligence and complete assessments (based on technical, legal, financial, and E&S aspects) for the
selection of green hydrogen sub-projects; (ii) project monitoring covering development, construction, and operational
phases; (iii) payment collection management according to individual sub-project calendars; and (iv) liquidity management.

61. CORFO-GIF will also be responsible for the implementation of Component 2 which will support activities to
improving the enabling environment for the development of green hydrogen, as well as an appropriate Project
implementation. The component will use Chile’s own public procurement procedures, except when needing international
expertise, for which the WB’s Procurement Regulations will be used as established in the Project’s Procurement Strategy

77 Law No. 21.130 modified the General Law for Banks, establishing in its updated article 2 that it will be the responsibility of the CMF the supervision
of the Banco de Estado de Chile and other banking companies, whatever their nature is. This is aligned with Article 3 of the Law No. 21.000 that
creates the CMF.
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for Development (PPSD) prepared by CORFO. The PPSD can be updated to reassess the selection method or market
approach prior to the start of a selection or procurement process.

B. Results Monitoring and Evaluation Arrangements

62. Project results and intermediate indicators will be monitored continuously, and CORFO—GIF will regularly collect
and track key information. CORFO—-GIF will work with relevant stakeholders, including project sponsors and developers,
to collect necessary information and include data needs in the processes and paperwork required for monitoring Project
activities and results. Progress will be measured periodically and reported as part of semiannual reports and WB
supervision missions. CORFO—-GIF will also track KPIs established between RFls and sub-projects to assess progress and
the triggering of the risk-mitigation reserve accounts. The Project will also undergo revisions as part of the GoCl and WB
portfolio review meetings held biannually. In addition, the POM will include the tracking of other aspects, such as sub-
projects’ contribution to local economic development (including through green jobs created in connection to the financed
sub-projects, of which several will be occupied by women) and just transition, which CORFO-GIF will also report on.

63. The World Bank and CORFO-GIF will conduct a midterm review to assess the overall Project progress and identify
critical implementation issues. They will make necessary revisions, if any, to the Project design or schedule. The midterm
review is expected to be conducted by the end of the third Project implementation year, around mid-2026.

C. Sustainability

64. Chile has established a long-term energy policy until 2050 with green hydrogen as a critical element of the
energy sector, and the NGHS states the country’s intention to become a global leader in green hydrogen. The Project
has been designed to address the key risks noted earlier to decreasing the cost of green hydrogen production and making
it competitive to help achieve the NGHS’ objectives. The risk-sharing instruments are critical elements to facilitate the
private sector’s entry to finance green hydrogen projects, especially at this nascent stage. The Project has been designed
to be able to overcome the performance difficulties typical of a new technology and potential cash flow shortfalls, in order
to support the ongoing development and early adoption of green hydrogen. In addition, the design of technical assistance
activities, for example, training, knowledge sharing, and capacity building, will also ensure strong institutional
sustainability. Furthermore, the creation of new capacities such as the two new risk units (and eventually the project
finance unit) within CORFO will strengthen its capacity to support the development of new industries going forward. Over
time, with increasing experience with the assessment, engineering, construction, and performance of green hydrogen
plants and an increase in the overall demand for green hydrogen, the need for WB technical expertise, and financing and
risk-sharing mechanisms will reduce, since the technology would become cheaper and commercial lending more
accessible, as has happened in the solar and wind industries.

IV.PROJECT APPRAISAL SUMMARY
A. Technical, Economic, and Financial Analysis

65. The Project will finance green hydrogen production sub-projects through investment sub-loans and risk-sharing
reserve accounts to RFls and eventually directly to sub-projects to cover performance and payment risk to the nascent
technology. Based on discussions with relevant developers, sponsors, and a review of the potential sub-project pipeline,
it is expected that the main end uses of the green hydrogen produced would be: (i) green ammonia; and (ii) green
hydrogen to be used as a gas for industrial processes (such as for production of steel or cement), transport, or other uses.
Although green hydrogen production is new, the different parts of the technology (such as the renewable energy
generation to power the electrolyzers to produce hydrogen) are not. What is innovative is the new value chain for
production and uses and the scale of the electrolyzer capacity required. The innovation thus relies on the capacity to
produce at scale and at a competitive price using already existing technologies and with the whole system being powered
by renewable energy (electrolysis using water as key feedstock), instead of through SMR, which is fueled using natural
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gas. It is expected that an average 20 MW green hydrogen production sub-project would require a total investment of
about US$28.9 million (including the electrolyzer as well as the compression and storage equipment and excluding any
goods to produce derivatives such as ammonia or others) and would call for the provision of about USS2 million for the
reserve accounts; and investment sub-loans to cover CAPEX of electrolyzer system of about US$11.6 million.

66. CORFO will carry out the necessary assessments and due diligence to ensure sub-projects are aligned with
Project requirements as well as their technical feasibility and compliance. As mentioned earlier, a set of eligibility criteria
against which sub-projects will be scored will be included in the POM. The WB will continue supporting CORFO in the
monitoring of these conditions. The pool of third-party experts that will advise CORFO-GIF and the Credit Committee will
also help define these to ensure the POM is complete and adequate, and that sub-projects are aligned to Project
requirements and technical considerations. Component 2 activities will also help in the definition and updating of such
technical eligibility criteria, as needed.

67. Economic and financial analyses were carried out focusing on assessing sub-projects to be supported under
Component 1, which accounts for 95 percent of the WB loan. Component 2 was not included in the economic and
financial analyses due to the analytical constraints associated with benefits that cannot be measured in monetary terms
or where information is not available.

68. The economic feasibility of the Project was assessed using a standard cost-benefit analysis that compared a “no
project” case to a “with project” case for typical sub-projects. The main costs assumed in the case of green hydrogen for
industrial use were: electrolyzer capital costs, electricity costs, operation and maintenance (O&M) costs of hydrogen
production, capital cost of compression and storage equipment, and O&M cost of compression and storage. The main
benefits assumed were the avoided capital cost of grey hydrogen production plants, the avoided cost of purchasing natural
gas, the avoided O&M costs for grey hydrogen production, and net GHG emissions reduction.

69. The financial analysis focused on assessing the impact of the WB financial support to be provided through
CORFO’s GHF to selected sub-projects against a scenario without such financial mechanism. The financial model
recreates the technical and financial requirements and performance of a green hydrogen production sub-project to be
built and operated in Chile. The terms and conditions of the financing, including risk identification and risk mitigation,
reflected in the financial model are the result of thorough surveys conducted with existing and potential equity and debt
investors, as well as engineering experts with knowledge of the green hydrogen industry. The results of the model were
extrapolated to the overall expected support to be provided through the Project as described above.

70. The Project followed the existing guidance and framework to demonstrate a substantial net GHG emissions
reduction.””® Net GHG emissions reductions were estimated by considering the replacement of existing hydrogen
production” and consumption in Chile (produced through SMR, using natural gas) with hydrogen produced through water
electrolysis (using 100 percent renewable electricity). The boundary for this analysis was set in Chile, embedded emissions
related to SMR-based hydrogen were calculated for the baseline case, and embedded emissions related to renewable
hydrogen production were calculated as the Project case. Net embedded emissions avoided were calculated to be
9.5tC0O2eq per ton of renewable hydrogen produced.® The shadow price of carbon (SPC) used was US$76/tons of carbon

78 Although there should be no need to demonstrate substantiality of emission reductions as the Project supports hydrogen produced through
electrolysis using exclusively (100% percent) low-carbon sources.

73 Since all hydrogen produced is expected to be used in Chile, the export of hydrogen is not considered in the baseline and the project scenario.
Emissions related to the transport of natural gas to Chile are also not considered, further strengthening the conservative nature of this analysis.

80 Calculation of CO2eq emissions factor from production of hydrogen using natural gas (NG) includes in-country NG transport emissions, and
production emissions (SMR process). The production process includes NG consumption and transformation into H2 through SMR, both occurring
within the boundary. The factor associated with hydrogen production (SMR) was based on peer reviewed international literature, while the emissions
factor for in-country transport was based on the Hydrogen-Council-Report. The sum of both produced the overall baseline emissions factor of
9.5 kgCO2eq/kgH2. This factor is deemed conservative. More information can be found in the Annex 2.
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dioxide equivalent (tCO,eq), which is the average between the low- and high-case scenarios for the year 2023, in line with
the World Bank Group’s SPC guidance note. Sensitivity to changes in the SPC was also analyzed.?!

71. The economic analysis suggests that WB financing of sub-projects through the GHF would represent roughly
30 percent of total investment costs of the estimated 210 MW that would be supported by the Project. The operation
would be expected to foster the production of at least 14,000 tons/year of green hydrogen once all supported sub-projects
are operational. This would result in aggregate emissions reductions of 141,000 tCOeq/year, or 2.83 million tCOzeq
throughout sub-projects’ 20-year lifetime.®? Private capital directly mobilized was conservatively estimated to be
USS$281 million, which includes both green hydrogen production facilities and ammonia production plants that would
benefit from the Project’s support to electrolyzer systems and financed by a combination of private debt and equity. Total
investments (considering WB loan and private investments) would amount to USS$402 million, of which roughly
USS$302 million would finance electrolyzer systems, with WB resources financing CAPEX for US$120.79 million. The
aggregate results show that the Project is viable and would produce positive outcomes. Key results are shown in table 2.

Table 2: Economic analysis key results
Economic analysis
EIRR (%) | NPV (USS, millions)
9.7 83.4

Lifetime Project emission reductions
GHGs avoided (tCOzeq)
2.83 million

Note: EIRR = economic internal rate of return; GHG = greenhouse gas; NPV = net present value.

72. Several sensitivity analyses were conducted to test the impact of changes in key variables. Overall, it was found
that the analyses, in most cases, were robust as shown in table 3.

Table 3: Sensitivity analyses of the project’s economic model

Main case | Main case | Case 1: Case2: | Case3: | Cased: Case 5: Case 6:

(w/GHG | (w/o GHG | Allcosts | Allcosts | CAPEX | CAPEX OPEX OPEX

benefits) benefits) +10% +20% +10% +20% +10% +20%
Discount rate (%) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
NPV ($k) 83,400 -74,400 35,400 | -12,600 | 61,800 40,200 57,000 30,600
EIRR (%) 9.7 -0.8 7.2 4.9 8.4 7.2 8.4 7.1

Note:

73.

CAPEX = capital expenditure; EIRR = economic internal rate of return; GHG = greenhouse gas; NPV = net present value; OPEX =
operating expenditure.

The financial analysis demonstrated the convenience and viability of the proposed arrangements, as it found

that the GHF would be instrumental to make green hydrogen competitive and attractive for private developers. In the
absence of the Project, sub-projects results would be worse, and their materialization would seem unlikely given the
absence of proper risk mitigation to make them bankable by commercial lenders, the shorter debt tenor, the higher equity
amount required, and the lower return on equity expected. Table 4 below showcases key results from the analysis of
expected support to sub-projects under the GHF as well as in the absence of this mechanism.

81 Sensitivity to using the low- and high-case SPC values was explored. The results can be found in Annex 3.
82 Further details on the methodologies used to estimate emission reductions are included in the Annex 3. The expectation is this would result from
avoiding the production and use of grey hydrogen in Chile.

Page 35



The World Bank
Chile Green Hydrogen Facility to Support a Green, Resilient, and Inclusive Economic Development (P177533)

Table 4: Financial analysis key results

Results w/GHF | Results w/o GHF
Total Project Cost (excl. financing) Us$29 M
Capital structure

Equity 30% 65%

Debt 70% 35%
Debt tenor 15.7 yrs blended 8 years (max.)
Interest rate SOFR + 2.91% blended SOFR + 8 (and above)
Total equity amount ( k USS) 9,477 19,229

Note: GHG = greenhouse gas; SOFR= Secured Overnight Financing Rate

74. The financial assessment also performed sensitivity analyses to test the robustness of key assumptions and
variables, assuming the GHF’s support to a sub-project in the terms and conditions described above. The main scenarios
tested out were: (i) both the plant’s operational time is reduced by 10 percent and the cost of electricity increases
5 percent during the Project’s lifetime; (ii) the terms of the private debt change, and the interest rate increases to SOFR
plus 8 percent; and (iii) the cost of equipment increases by 10 percent. Even under these worst-case contexts, the Project’s
support through the GHF would continue to be both relevant and viable, although a higher participation of equity would
be necessary.

B. Fiduciary

(i) Financial Management

75. A Financial Management Assessment (FMA) was carried out to evaluate financial management (FM)
arrangements to implement the Project. The FMA was conducted in November and December 2022 following World Bank
Policy “Investment Project Financing,” World Bank Directive “Investment Project Financing (IPF),”® and FM Manual for
IPF operations, which requires that for each operation supported by a WB loan, the borrower needs to maintain FM
arrangements that are acceptable to the WB and provide reasonable assurance that the proceeds of the loan are used for
the intended purposes. This assessment reflects the FM arrangements proposed for CORFO—GIF, which will be responsible
for implementing and carrying out the Project’s fiduciary activities.

76. CORFO is a decentralized public service agency, with its own legal person and its own assets. CORFO has
experience acting as a wholesale financial intermediary to finance the development of new industry, and can provide
financing directly to sub-projects when acting as the implementing agency for Projects financed through international
financial institutions .8* & Under Component 1 of the Project, CORFO-GIF will provide financing to RFls (and eventually
directly to green hydrogen sub-projects) through credit lines to finance investment sub-loans to partially cover CAPEX,
and the LRA, and the DSRA. Under Component 2, the Project will finance technical assistance and operation managements
expenditures. CORFO has no previous experience working with WB projects, however, it has worked with other bilateral
and multilateral organizations such as KfW and IDB and has experience working with RFls. Therefore, the Project would
benefit from CORFO’s organization and expertise. The fiduciary aspects of the Project will be under the responsibility of
the CORFO-GIF. It is expected that CORFO—GIF will assign part of its own staff to manage the Project and will recruit a
Project Fiduciary Coordinator to support the preparation of the financial information of the project according to WB
requirements. Chile has sound public FM systems and the Project implemented by CORFO will benefit from the use of

83 Bank Directive for Investment Project Financing (issued on September 2018 by the Operations Policy and Country Services [OPCS]) and the FM
Manual for World Bank Investment Project Financing (issued by OPCS in February 2017).

84 CORFO: https.//www.corfo.cl/sites/cpp/webingles.

85 Law No. 6640 provides CORFO the legal framework to provide financing directly to sub-projects when they are executing funds from international
finance institutions (Government of Chile, LEY 6640).
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such country systems in the areas of budgeting, flow of funds, and auditing. CORFO will prepare the Project’s financial
reports in Excel with information recorded in local currency in the financial information system SAP.

77. The FM assessment is based on CORFQO’s expertise as the financial development agency of the nation and its
current experience implementing projects financed by other bilateral and multilateral organizations (such as KfW and IDB).
Nevertheless, there are some FM risks identified for the Project, including:

(i) CORFO will require close coordination with the Ministry of Finance and DIPRES to obtain authorization
through the annual Budget Law approved by Congress, to use its own resources for the implementation of
the Project and to obtain authorization to receive reimbursements from external sources of funds.

(i) It is expected that the FM workflow would increase considerably during project implementation and the
CORFO-GIF would need additional support to develop the required FM work.

(iii) CORFO—GIF has no previous experience in working with the WB operation; therefore, CORFO-GIF would
need to get acquainted with the WB’s policies and procedures.

(iv) CORFO—-GIF has no previous experience working with the WB in preparing financial reports according to
functional characteristics of the Project (components /categories).

(v) Financial reports in US dollars for the Project will be prepared in Excel, although entering the data could
cause mistakes in figures.

(vi) CORFO-GIF will act as a second-tier financial agency, and eventually providing loans directly to sub-
projects, and as such it needs to strengthen some processes for controlling and reporting to have reliable
and timely financial information of investment sub-loans.

78. These risks will be mitigated through the following measures:

(i) A Subsidiary Agreement will be signed between Ministry of Finance (MoF) and CORFO specifying roles and
responsibilities of each entity and the commitment of DIPRES to timely set the budget for project
implementation. The Subsidiary Agreement will be an effectiveness condition.

(i) The Budget for CORFO (including external funds for the project) will follow the annual Budget Law process
which is approved by the Congress of Chile.

(iii) CORFO would recruit a Project Fiduciary Coordinator to support the Project’s FM additional work under
terms of reference approved by the WB. The FM Project Fiduciary Coordinator will be recruited after six
months of effectiveness, which would be financed under Component 2. In addition, the WB will provide
capacity training in FM matters to CORFO—-GIF’s staff.

(iv) The POM will include an FM chapter with specific processes and procedures to implement, monitor, and
report Project funds. The POM will be an effectiveness condition.

(v) The Project’s financial reports will be done in US dollars according to components and categories and
justification of expenditures. The template for the Project’s financial report has been agreed. CORFO will
implement specific procedures to reconcile financial information between SAP and Excel and it should be
reflected in the POM.

(vi) External audits performed by the General Comptroller (Contraloria General de la Republica, CGR) will be
required. In case the borrower may decide to modify the audit review performed by the CGR, the
Government and the WB will review other audit arrangements.

(vii) CORFO will be required to enhance monitoring of investment sub-loans provided through RFIs and direct
investment sub-loans to ensure loan proceeds are used for the purposes intended. In this regard, it will be
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important to maintain an interinstitutional coordination between CORFO, RFls, and sub-projects to
establish clear roles and responsibilities of all stakeholders participating in Project implementation, along
with the design of enhanced financial reporting mechanisms. The POM will include specific processes and
procedures to monitor investment sub-loans.

79. On the basis of the review performed, the proposed FM arrangements are considered acceptable to the WB
considering that CORFO has acceptable systems in place and subject to the successful implementation of agreed
strengthening measures, aimed to enhance CORFQ’s capacity for project implementation.

(ii) Procurement

80. Procurement for Component 2 of the Project will be carried out in accordance with the WB’s Procurement
Regulations for IPF Borrowers, dated July 2016, Revised November 2017, August 2018, and November 2020
(“Procurement Regulations”). Component 1, to be carried out under Financial Intermediaries approach, will not be subject
to the Procurement Regulations, as indicated in paragraph 2.2(b) of said Regulations.

81. CORFO has no previous experience working with WB financed Projects. However, most of the contracts under
Component 2 will be carried out under the national market approach. In accordance with paragraph 5.3 of the WB
Procurement Regulations, when approaching the national market, the country’s own procurement procedures may be
used, and therefore no major risks related to procurement are envisaged. When international expertise is needed, the
WB Procurement Regulations will be used, as established in the PPSD. The procurement risk is considered Low after the
mitigation measures (see annex 1 for more details on procurement risks).

82. CORFO-GIF with the WB’s support has carried out the Project Procurement Strategy for Development (PPSD)
for Component 2. The PPSD establishes the best procurement arrangements to ensure value for money while efficiently
achieving the PDOs. The PPSD focuses on most important contracts expected to be executed within the scope of the
Project and summarizes the operational environment in which the Project will be implemented, the market analysis, the
risk assessment, and the analysis of different approaches to carry out the procurement for these activities. A summary of
the draft PPSD is included in annex 1. Considering the changes in market conditions and project needs, the PPSD may be
updated and as a result a proposed change of the selection method or market approach shall be submitted to the Bank's
approval through STEP (Systematic Tracking of Exchanges in Procurement), prior to initiating the selection or procurement
process. The Procurement Plan for the first 18 months of implementation of the Project has been also developed based
on the results of the PPSD.

C. Legal Operational Policies

83. Operation Policy 7.50 is not applicable because green hydrogen sub-projects that use or risk polluting waters of
international waterways are not eligible for financing from the Project. As previously mentioned, sub-projects’ eligibility
criteria and the POM will include such exclusion.

Triggered?
Projects on International Waterways OP 7.50 No
Projects in Disputed Areas OP 7.60 No
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D. Environmental and Social

84. The proposed Environmental and Social Risk Classification (ESRC) for the Project is Substantial under the WB’s
Environmental and Social Framework (ESF). The classification corresponds to potential environmental, social, health, and
safety risks and impacts stemming from the production of green hydrogen, and the operation of green hydrogen plants,
by eligible sub-projects to be financed under the GHF, and considers, among other, the following factors:

i. The wide range of potential EHS risks and the expected adverse impacts, considering that the types, scope,
components, and technology of the green hydrogen sub-projects could involve one or more stages of the green
hydrogen value chain and the vast array of end-use sectors that could be targeted (the types, scope,
components, and technology of the sub-projects to be financed and the final uses of the produced green
hydrogen and/or its derivatives will be known only during Project execution);

ii. The potential E&S sensitivity of the specific locations where the sub-projects will be implemented and their
potential to extend over large areas;

iii. The potential negative impacts on the surrounding communities due to the use of water in the development
of green hydrogen sub-projects;

iv. The expected complex interinstitutional arrangements necessary to ensure appropriate management,
monitoring, and oversight of the sub-projects’ EHS aspects;

v. The participation of eligible RFls, for which the institutional E&S capacity is currently unknown;
vi. The novelty of the green hydrogen industry in Chile;
vii. The high vulnerability of the project area to natural disasters;

viii. The need to address a variety of labor management issues, beyond occupational health and safety, including
in relation to labor influx;

ix. The potential for land acquisition for civil works, even if this is expected to be done through voluntary means
such as land leasing;

X. Possible cases of sexual exploitation and abuse and/or gender-based violence toward community members;

xi. Possible inadequate attention to sub-project-specific stakeholder engagement as per Environmental and Social
Standard ESS10; and

xii. Possible discrimination toward indigenous people and/or migrants due to language barriers.

xiii. The potential construction and operation of other related supporting facilities, which could qualify as
associated facilities as defined in para. 11 of ESS1

85. Additionally, (i) current capacity within CORFO and RFIs to assess and follow up on the E&S instruments of the
green hydrogen sub-projects requires strengthening, and (ii) even though the current national regulatory framework
already includes norms and regulations on the safe use of hydrogen, the MoE is drafting norms (expected to be
promulgated within the next two years) to further regulate hydrogen’s production, storage, transportation.

86. During preparation, CORFO developed an Environmental and Social Overview (disclosed prior to Appraisal)
which includes, among other things, the identification and assessment of key E&S risks and impacts of potential
subprojects, corresponding necessary mitigation measures, and terms of reference and timing for developing,
implementing and maintaining CORFO’s ESMS. The ESMS must be in place and operational in CORFO as a disbursement
condition for Component 1. Eligible RFls would have to comply with CORFQO’s ESMS, as will be reflected in the
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corresponding agreements between CORFO and the RFls.

87. Besides CORFO’s ESMS, this operation will adopt the following provisions to avoid and mitigate ESHS risks and
impacts:

i.  An Exclusion List for WB-supported RFI sub-projects, which covers all necessary exclusions to be consistent
with a Substantial risk rating, and which will aim to avoid high E&S risks and impacts based on the scale,
location, and characteristics of green hydrogen sub-projects. The E&S Overview includes a preliminary
Exclusion List (also reflected in the Loan Agreement), which will be finalized for the ESMS.

ii. Eligibility criteria of the sub-projects financed directly by CORFO-GIF and/or RFls.

iii. A Stakeholder Engagement Plan (SEP) including the results of the different participatory activities that were
undertaken to develop the final National Green Hydrogen Strategy and were used by CORFO to develop the
draft SEP for the proposed Project. As part of Project preparation and prior to Appraisal, CORFO carried out
high-level consultations in the form of a hybrid event that it held on 30th March 2023. The final SEP is a
condition of effectiveness.

iv. A first version of the Labor Management Procedures (LMP) focused on Component 2 of the Project will be
prepared as a condition of effectiveness for the Project. The final version of the LMP will be integrated into
CORFQ’s ESMS.

v.  Criteria for identifying and selecting RFls.

vi.  The E&S instruments that will be developed for each sub-project by the proponents in compliance with ESMS
requirements and procedures. The ESMS will include templates for developing the necessary E&S instruments.

vii.  The establishment of an E&S risks unit within CORFO, responsible for the E&S management of the GHF and the
operation of its ESMS, and comprised by two full-time senior specialists covering social, environmental, and
health and safety Program aspects.® The participant RFIs will be requested to designate personnel responsible
for the day-to-day implementation of the CORFO ESMS requirements.

viii.  Third-party monitoring. Given the importance of assessing and monitoring the ESMS’s implementation,
Component 2 will fund third-party independent consultants to support CORFO in these activities. CORFO will
be responsible for supervising and monitoring the E&S aspects of the sub-projects financed directly by the
entity as well as the sub-projects financed through participant RFls.

88. Climate change co-benefits and screening for climate and disaster risks: The Project aims to support the
development of green hydrogen production and thus help decarbonize Chile’s economy, particularly hard-to-abate
sectors, such as the industrial and transport sectors. It is anticipated to yield 100 percent of climate change co-benefits,
as per the assessment of the WB’s Climate Co-benefits Team. The Project was screened using the “Climate and Disaster
Risk Screening Tool” and the risk to the Project is classified as Moderate.

Gender and Citizen Engagement

89. Gender: Chilean women are under-represented in the energy sector’s workforce in Chile, particularly when it
comes to managerial positions. This is particularly true within the nascent green hydrogen sector. In Chile, women
represent less than 19 percent of the graduates from Science, Technology, Engineering and Mathematics (STEM) programs
in tertiary education, the lowest share among the Latin American and Caribbean countries with data available.?” This

86 The staff at the Environmental and Social Risks Unit would be financed with CORFO’s budget.
87 Refers to data available in the WB Gender Data portal. World Bank, “Gender Data Portal.” https://genderdata.worldbank.org/.
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disparity in STEM fields persists once graduate professionals enter the workforce. For instance, in Chile’s renewable energy
sector, women make up only 23 percent of the workforce.?® Yet, this situation in the energy sector is not unique to Chile.
Globally, women have a minimal participation in senior management roles in the energy industry; the percentage of
women as senior managers and board members remains stubbornly low. In the renewables industries, only 10.8 percent
of the high management positions are filled by women.® This share is even lower in senior high management and top
posts (e.g., chair of the board, Chief Executive Officer, president), in which only 5 percent of the positions are filled by
women.%® While there are no specific metrics on gender in the energy sector in Chile, overall, only 14.7 percent of Chilean
companies include women as part of the boardrooms.

90. Integrating a gender focus in the energy sector is smart business. As employees of the utility companies,
particularly in executive and management positions, women’s representation can strengthen the utility’s business and
social performance.®! Globally, firms with women in senior management above the median saw a 30 percent higher return
on equity and a 30 percent lower earnings risk relative to lower-ranked peers.%* Given the nascent stage of the green
hydrogen industry, very limited female professionals are in leading decision-making roles within hydrogen projects. This
is evident in public speaking engagements where women constitute only 20 percent of the panel speakers at green
hydrogen conferences, compared with a participation of 35 percent in the chemical industry or 32 percent in the
renewable energy sector.?® Available evidence for the energy sector in general suggests that companies who embrace
more gender inclusive pathways for women in senior management will be better positioned to navigate the energy
transition.

91. The Project will encourage an increase in the share of women in the green hydrogen workforce — particularly in
managerial positions, and therefore contribute to increase women’s representation in the energy transition. As
mentioned above, there is a significant gender gap in the managerial positions in clean energy companies worldwide and
more so in Chile. To bridge this gap, the Project will support the inclusion of incentives — such as lower interest rates or
longer loan tenors- among selected green hydrogen sub-projects that demonstrate participation of women in managerial
positions. It is expected that the share of senior management positions (from Project manager and upwards) in green
hydrogen sub-projects presented by the RFls (and assessed and selected by CORFO) that are occupied by women, will
reach 30 percent by the end of the Project (from a baseline of zero). The indicator included in the Project’s Results
Framework to track progress is the “share of senior management positions that are occupied by women within green
hydrogen sub-projects supported by the Project.”

92. Citizen engagement: Considering the nature of the proposed Project, the key stakeholders in its citizen
engagement activities will be the local communities where green hydrogen sub-projects will be developed. CORFO carried
out consultations with various stakeholders on March 30, 2023, including direct and indirect beneficiaries, local
authorities, and representatives of civil society, unions, trade associations, and community organizations, including
indigenous organizations. These consultations focused on the design, procedures, and systems related to the operation.
Those attending the consultation event expressed gratitude for the opportunity to provide feedback, and while the bulk
of the comments were concentrated around the structure of the Green Hydrogen Financial Program and issues such as

88 Government of Chile, “Women in Energy Plan” https://energia.gob.cl/sites/default/files/documentos/especial_mujer_marzo_2021.pdf

89 International Energy Agency, 2022, https.//www.iea.org/data-and-statistics/charts/women-in-senior-management-roles-by-energy-sector-2019
9% |nternational Energy Agency, 2019, https.//www.iea.org/commentaries/women-in-senior-management-roles-at-energy-firms-remains-stubbornly-
low-but-efforts-to-improve-gender-diversity-are-moving-apace

91 Orlando et. al. (2018). “Getting to Gender Equality in Energy Infrastructure: Lessons from Electricity Generation, Transmission, and Distribution
Projects.” Energy Sector Management Assistance Program (ESMAP) Technical Report,No. 012/18
https://openknowledge.worldbank.org/entities/publication/0345ca7a-8f77-5b4b-ae04-069d71b006e4

92 |RENA, 2019, https://www.irena.org/News/articles/2023/Mar/Women-in-Renewables-Can-Be-Agents-of-Change

93 Maren Schoettler, “Women in Green Hydrogen Tackles Inequality in the Sector,” https.//changing-transport.org/women-in-green-hydrogen-
tackles-inequality-in-the-sector/.
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the criteria for its acceptance of RFls, questions were also raised regarding the practical implications of CORFO’s operation
of an ESMS, and the ground-level impacts of green hydro production plants, especially in Magallanes. For example,
participants in the civil society break-out group registered their expectation that, beyond the proper mitigation and
management of adverse impacts from GH subprojects, these should generate community-level benefits, such as
employment. Consultations will continue throughout the lifespan of the Project, as specified in its SEP. CORFO will also
establish and maintain a grievance redress system for addressing stakeholder complaints related to the activities
supported by the Project.

93. The Results Framework includes an indicator to assess the satisfaction of stakeholders with the consultation
and engagement process done by sub-projects. The indicator will be used to capture stakeholders’ feedback during the
consultations and engagement process the sub-projects follow as aligned with the Project’s SEP.

V. GRIEVANCE REDRESS SERVICES

94, Grievance redress. Communities and individuals who believe that they are adversely affected by a project
supported by the WB may submit complaints to existing project-level grievance mechanisms or the WB’s Grievance
Redress Service (GRS). The GRS ensures that complaints received are promptly reviewed to address project-related
concerns. Project-affected communities and individuals may submit their complaint to the WB’s independent
Accountability Mechanism (AM). The AM houses the Inspection Panel, which determines whether harm occurred, or could
occur, as a result of WB noncompliance with its policies and procedures, and the Dispute Resolution Service, which
provides communities and borrowers with the opportunity to address complaints through dispute resolution. Complaints
may be submitted to the AM at any time after concerns have been brought directly to the attention of WB Management
and after Management has been given an opportunity to respond. For information on how to submit complaints to the
WB'’s Grievance Redress Service (GRS), please visit http://www.worldbank.org/GRS. For information on how to submit
complaints to the WB’s Accountability Mechanism, please visit https://accountability.worldbank.org.

VI. KEY RISKS

95. The overall residual risk rating associated with the proposed Project is rated as Substantial. The section below
presents an assessment and a discussion of the primary residual risks, that is those rated as Substantial or High.

96. Institutional capacity for implementation and sustainability is rated as Substantial. Although CORFO has
extensive experience managing and monitoring projects funded by international financial institutions, it has not worked
with the WB, and as a result is not fully familiar with the Bank’s ESF, and will need support to develop the capacities to
operate as a financial intermediary. Thus, the inherent institutional capacity risk is rated as Substantial. CORFQO’s
institutional capacity risk is mitigated by the fact that it launched a tender to finance a share of electrolyzers in 2021 and
has gained experience in evaluating different applications for sub-projects producing green hydrogen and its derivatives.
It is currently the only institution in the country that is financing green hydrogen sub-projects, and it has demonstrated
that it can build the capacity related to this new technology. Additionally, CORFO will be staffed with E&S specialists
trained in implementing and supervising the ESMS. In addition, the WB will provide tailored support for CORFO-GIF to act
as the financial intermediary. Resources from Component 2 will be devoted to enabling CORFO to develop such capacities.
The Project will finance a pool of third-party independent technical, financial, legal, and socioenvironmental consultants
to evaluate and structure financing for sub-projects, and the Credit Committee will include support from external technical
experts with experience in infrastructure project finance and green hydrogen. All of this will be detailed in the POM.
Considering the above, the residual risk rating is maintained as Substantial.

97. The environmental and social risk is rated as Substantial. The assessment of key potential environmental risks
and impacts of sub-projects considered, among other things, the nascent stage of the green hydrogen industry and the
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E&S assessment of a list of 20 potential green hydrogen production plants. These potential risks include: (i) nuisances to
communities due to noise, vibration, dust, traffic congestion, waste, and visual disturbances; (ii) occupational health and
safety issues; (iii) inadequate transportation of construction material, supplies, waste, and/or end products; (iv) increased
risk of third-party accidents; (v) environmental liabilities; (vi) impacts on chance finds of cultural heritage value due to
earthworks; (vii) impacts on natural habitats due to terrain conditioning and vegetation clearing, as well as on flora and
fauna due to the expansion or establishment of new installations; (viii) impacts on the quality of soil and water due to
uncontrolled effluent discharges, mishandling of hazardous products and their disposal, as well as impacts to the
surrounding communities at the sub-project level; and (ix) emergencies involving spills, fires, and so on, due to storage
and handling of fuel, hydrogen, and other hazardous materials.

98. To manage these potential risks, CORFO developed an Environmental and Social Overview (ESO) that provides
for the identification and assessment of key E&S risks and impacts of potential sub-projects and sets out the
corresponding mitigation measures. CORFO will also develop an Environmental and Social Management System (ESMS)
to ensure proper E&S management during Project implementation. The ESMS will include: (i) an Exclusion List that covers
all necessary exclusions to be consistent with a substantial E&S risk classification, and aims at avoiding high E&S risks and
impacts based on the sub-projects’ scale, location, and characteristics; (ii) eligibility criteria for sub-projects to comply
with a subset of technical, environmental, and social criteria to be eligible for financing; (iii) criteria for the identification
and selection of RFIs that will have to comply with CORFO’s ESMS, and demonstrate the capacity to do so; (iv) templates
to develop the necessary E&S instruments during implementation (including ESIAs and ESMPs according to WB standards
and national environmental regulations); (v) staffing of CORFO and RFIs with specialists with experience in the assessment
and monitoring of E&S aspects; and (vi) third-party monitoring for assessing and monitoring the implementation of the
ESMS during implementation. Additionally, it is important to highlight Chile’s leadership on green hydrogen and
management of corresponding E&S risks and impacts, with the country having an important evolving legal and institutional
framework for this matter. For instance, in March 2023 Chile’s environmental authority (Servicio de Evaluacion Ambiental,
SEA) published an instrument to guide the evaluation of E&S aspects of green hydrogen sub-projects (called in Spanish
“Criterios de Evaluacion en el SEIA: Descripcion Integrada de Proyectos para la Generacion de Hidrogeno Verde”). This
document describes the fundamental processes that make up the green hydrogen value chain, and provides a good
description of the relevant potential associated facilities of each stage of the corresponding value chain. Considering the
nascent stage of the industry, the residual risk rating, however, is maintained as Substantial for the time being.
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VII. RESULTS FRAMEWORK AND MONITORING

Results Framework
COUNTRY: Chile
Chile Green Hydrogen Facility to Support a Green, Resilient and Inclusive Economic Development

Project Development Objectives(s)

The Project Development Objective is to support the development of the green hydrogen industry in the Republic of Chile.

Project Development Objective Indicators

Indicator Name PBC Baseline Intermediate Targets End Target

Support the development of the green hydrogen industry in Chile

Total capacity of electrolyzers supported under
the GHF (Megawatt) 0.00 80.00 210.00

Net greenhouse gas (GHG) emissions (CRI, Metric

0.00 -52,000.00 -141,000.00
tons/year)

Intermediate Results Indicators by Components

Indicator Name PBC Baseline Intermediate Targets End Target

Component 1: Green Hydrogen Investment Sub-loans and Risk-mitigation Facility

Sub-projects assessed by CORFO (Number) 0.00 6.00 15.00

Page 44



The World Bank
Chile Green Hydrogen Facility to Support a Green, Resilient and Inclusive Economic Development (P177533)

Indicator Name PBC Baseline Intermediate Targets End Target
1
Green hydrogen investment sub-loans provided
(Number) 0.00 3.00 8.00
Total private co-financing (Amount(USD)) 0.00 105,000,000.00 281,000,000.00

Component 2: Capacity Building and Project Management

New credit and E&S risk units within CORFO

Newly established credit risk unit and E&S unit New credit risk unit and E&S risk unit within New credit risk unit and E&S risk unit have been established and are full
within CORFO are operational (Text) CORFO have not been set up. within CORFO have not been set up. ) v
operational.
Number of third-party experts available to assess At least 2 firms or framework contracts At least 3 firms or framework contracts have
subprojects and support CORFO's green hydrogen No experts available have been contracted/established and are been contracted/established and are
financing activities (Text) available available
Full-time equivalent (FTE) jobs created by sub- 0100 = 100.00 14.400.00
projects supported by the Project (Number) : e e
Of which women (Number) 0.00 700.00 2,100.00

Share of senior management positions that are
occupied by women within green hydrogen 0.00 15.00 30.00
subprojects supported by the Project (Percentage)

Level of satisfaction of stakeholders with the
consultation and engagement process done by
green hydrogen sub-projects financed by the
Project. (Percentage)

0.00 35.00 60.00
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Indicator Name

Total capacity of electrolyzers supported
under the GHF

Net greenhouse gas (GHG) emissions

Monitoring & Evaluation Plan: PDO Indicators

Definition/Description Frequency

The indicator measures in
megawatts (MW) the total
installed capacity of
electrolyzers to be
supported by the Project. It
assumes a portion of the
IBRD loan partially finances
roughly 210 MW of
electrolyzers capacity.

Annual CORFO

Project net greenhouse gas
(GHG) emissions are
calculated as an annual
average of the difference
between project gross
(absolute) emissions
aggregated over the
economic lifetime of the
project and the emissions of
a baseline (counterfactual)
scenario aggregated over

Annual CORFO

Datasource

Methodology for Data
Collection
Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will

Responsibility for Data

Collection

CORFO

CORFO
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Indicator Name

Sub-projects assessed by CORFO

the same time horizon.
They are reported in metric
tons of carbon dioxide
equivalent per year.

be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

Monitoring & Evaluation Plan: Intermediate Results Indicators

Definition/Description

This indicator tracks how
many sub-projects are
assessed by CORFO (sub-
projects due diligence)
under Component 1. CORFO
will assess requests for
financial support
(investment sub-loans and
reserve accounts) to green
hydrogen sub-projects. 6 months CORFO
Requests will either be
made by RFls or (eventually,
and once CORFO has all the
necessary capacities)
directly by sub-projects.
CORFO's GIF will review and
assess requests from the
technical, financial, legal,
and environmental and
social standpoint.

Frequency Datasource

Methodology for Data  Responsibility for Data

Collection Collection
Disaggregated

information will be

collected and provided

by CORFO, including CORFO

any other relevant
challenges and issues
faced when assessing
sub-projects.
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Green hydrogen investment sub-loans
provided

Total private co-financing

This indicator tracks how

many investment sub-loans 6 months
are provided under under

Component 1.

CORFO

This indicator measures the
total financing provided by
all private sources (including
financing from private
sponsors) to green
hydrogen sub-projects
supported by the Project.
Private investments are
those made by a legal entity
that is: (a) carrying out or
established for business
purposes and (b) financially
and managerially
autonomous from national
or local governments.

Annual CORFO

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects

CORFO

CORFO
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Newly established credit risk unit and E&S
unit within CORFO are operational

Number of third-party experts available to
assess subprojects and support CORFO's
green hydrogen financing activities

Full-time equivalent (FTE) jobs created by
sub-projects supported by the Project

This indicator measures the
establishment, launching
and full operationalization
of a new credit risk unit as
well as a E&S risk unit within
CORFO, with full capacity to
assess and help address
relevant risks.

6 months CORFO

This indicator measures the
capacity developed to
assess green hydrogen sub-
projects including
availability of third-party
independent consultants to
support CORFQ's staff, as
well as to support the green
hydrogen industry
development.

This indicator uses a full-life
cycle approach to measure
jobs created, following the
methodology used by the
WB, IEA, IRENA, and GIZ. It
measures total number of
full-time equivalent (FTE)
jobs to be created by the
financed green hydrogen
and renewable energy sub-
projects, throughout their

6 months CORFO

Annual CORFO

are developed.

Disaggregated
information will be
collected and provided
by CORFO, including
any other relevant
challenges and issues
faced and additional
capacity needs.

CORFO

Disaggregated
information will be
collected and provided
by CORFO, including
any other relevant
challenges and issues
faced when contracting
experts/firms.

CORFO

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will

CORFO
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Of which women

Share of senior management positions
that are occupied by women within green
hydrogen subprojects supported by the
Project

life cycle. The FTE indicator
assumes that the
construction phase of the
green hydrogen project (and
its associated renewables)
takes two years, while the
operation and maintenance
is carried out for 15 years
and excludes any potential
FTE jobs related to closing of
operations activities.

This sub-indicator refers to
FTE jobs to be created in
connection with the Project
occupied by women. This
indicator seeks to monitor
Project impact but will not
be the Project's gender-tag
indicator.

Annual CORFO

The indicator measures the
share of women that hold
managerial positions (from
Project manager and

Annual CORFO

be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

CORFO

Disaggregated
information will be
provided by the sub-
projects and reported

CORFO
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Level of satisfaction of stakeholders with

the consultation and engagement process

done by green hydrogen sub-projects
financed by the Project.

upwards) in sub-projects

financed by the Project.

This indicator measures the
percentage of stakeholders
that report to be satisfied
with the sub-projects’
consultation and
engagement process, which
would be reflected through
surveys performed during
consultation events.

based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

Disaggregated
information will be
provided by the sub-
projects and reported
based on the requests
for support to the GHF
as approved by CORFO.
Sponsors and any
financial intermediary
shall provide updates
and overall results will
be aggregated and
monitored by CORFO —
and updated if
necessary once projects
are developed.

CORFO
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ANNEX 1. Implementation Arrangements and Support Plan

1. The proposed Project will be implemented by CORFO, which would assume overall responsibility for the Project
and implement Components 1 and 2. CORFO is a decentralized public service agency with its own legal person and its own
assets¥ for fostering productive activities, innovation, entrepreneurship, investment and financing, and capacity building
in the country. It carries out several financing programs, the most important being those that enable micro, small, and
medium enterprises to access finance by providing guarantees and funding that operate through RFIs CORFO will receive
budgetary approval from the Budget Law approved by Congress each year to use its resources for the implementation of
the Project and from the Budget Office (Direccién de Presupuesto, DIPRES)®> to be able to request the reimbursement of
funds to the WB.

2. CORFOQ’s Investment and Financing Management Unit (Gerencia de Inversion y Financiamiento, GIF) will be
responsible for all Project activities under both Project components, specifically, through its Department of Studies and
Management Control (Subdireccion de Estudios y Control de Gestidn) with extensive support from its Department of Risk
Management and Financing and Educational Rights (Subdireccion de Gestion de Riesgos y de Financiamiento y Derecho
Educacional) and the Finance and Administrative Management Unit (Gerencia Administracion y Finanzas, GAF). Some
activities under Component 2 will be developed in coordination with the CORFO Green Hydrogen Committee.

3. For the implementation of Component 1, CORFO—GIF will be the wholesale financial intermediary managing the
process to provide investment sub-loans and reserve accounts to other RFls on a rolling basis and on a sub-project to sub-
project basis. The financial risk assessment unit and the environmental and social risk assessment unit of the Department
of Risk Management and Financing and Educational Rights of CORFO—GIF will assess the RFls requests for credit lines that
would provide investment sub-loans and reserve accounts for up to US$40 million. It will do so with support from a pool
of third-party independent consultant firms with technical, financial, legal, and socioenvironmental expertise. CORFO’s
risk assessment units, with support from the third-party experts, will assess the sub-projects technical, financial, legal, and
environmental and social risks. The third-party independent assessment consultants’ will propose mitigation measures,
and present recommendations on the sub-project’s allocation for investment sub-loans and reserve accounts to CORFO-
GIF for its assessment in the draft Financing Agreement. The draft Financing Agreement would be presented to a Credit
Committee for the approval or rejection of the proposed investment sub-loans and reserve accounts. The Credit
Committee will include support from external technical experts with experience in infrastructure project finance and green
hydrogen, as detailed in the POM.

4, CORFO will eventually directly provide investment sub-loans and reserve accounts to green hydrogen sub-
projects, once the project finance unit is established and other requirements are in place under GIF’'s Department of Risk
Management and Financing and Educational Rights. CORFO will require to build capacity in direct lending to green
hydrogen sub-projects, particularly in project finance, risk assessment, monitoring and overseeing of construction and
operation phases, and payment collection, and liquidity management among others. Therefore, CORFO will only be able
to provide direct lending once it has: (i) designed and prepared a business plan for a unit dedicated to provide direct
financing to green hydrogen sub-projects (which can be later expanded to other green energy investments); (ii) established
such a unit with adequate governance and the required technical, legal, and financial expertise to assess, design, approve,
and monitor project finance arrangements; and (iii) developed the required policies, procedures, and systems in a manner
satisfactory to the WB.

% CORFO is managed by a Board of Directors presided by the Minister of Economy, Development, and Tourism, and comprising the Minister of
Finance; the Minister of Agriculture; the Minister of Foreign Affairs; the Minister of Social Development and Family; the Minister of Science,
Technology, Knowledge, and Innovation; the Executive Vice President of CORFO; and two counselors appointed by the President of the Republic.

95 CORFO (Chilean Economic Development Agency), “What is CORFO,” https://www.corfo.cl/sites/cpp/webingles.
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5. Green hydrogen production sub-projects will have completed feasibility studies and be in a mature stage. Sub-
project selection criteria® will be established in the POM and will include the following:

Sponsors: Equity investors committed to financing at least 30 percent of equity of the total cost of a green
hydrogen sub-project (the higher the equity share, the better the selection scoring)

Experience: Proven and advanced knowledge of and capabilities in the development, construction, financing,
and successful operation of similar sub-projects, for example, power generation, hydrocarbon, and/or large-
scale mining sub-projects

Financial capacity: Ability to assume financing commitments and demonstrate funds’ origin.

Technical robustness: Sub-projects must have a technical report prepared by an independent engineering
firm. This report describes the technical aspects, feasibility, risks, and so on, and also contains a detailed
execution schedule.

Equipment: Contracts for the required equipment should already be signed, or should at least be at an
advanced negotiation stage, and demonstrate the contractors’ technical capacity.

Business plan: The plan includes at the very least the commercial and financial strategy, expansion plans, local
content, and so on, for a minimum period of 15 years.

Financial model: The model is based on International Financial Reporting Standards (IFRS). It includes financial
projections for the next 15 years and demonstrates the sub-project’s viability.

Social and environmental aspects: Sub-projects must have documentation on E&S aspects prepared by
independent specialists. They must at least be in the process of obtaining the required permits and licenses.

Other permits: Sub-projects must obtain, or be in the process of obtaining, any other required permits and
licenses, in accordance with applicable legislation.

Offtaker contract/s: Contracts should be signed for the sale of green hydrogen to at least cover CORFQO’s debt
and private debt, or should at least be at an advanced negotiation stage, and should demonstrate the financial
capacity of the prospective buyer.

6. Under no circumstances would CORFO act as the principal lender when on-lending IBRD’s resources. If approved,
sub-projects would sign financing agreements detailing all conditions and requirements of the Project’s financial and risk-
sharing instruments.

7. When CORFO provides financial instruments through RFls, resources will be approved as one credit line including
funds for investment sub-loans and reserve accounts (with its respective disbursement schedule), which will be accounted
as debt of each RFI to CORFO. The specific process to be followed when CORFO provides sub-loans and reserve accounts
to other RFIs will be detailed in the POM and include the following steps and processes:

The approved resources will be disbursed by CORFO to each RFI, per the established credit line disbursement
schedule and compliance with the milestones required for each credit line disbursement.

When a single RFl is financing the sub-project, the reserve accounts will be established in said RFI, which shall
establish and manage, operate, and supervise them according to the financing legal agreement for the
corresponding credit line to be signed between CORFO and the RFI.

9% The selection criteria were established following best practice in energy project finance from international lenders. They were reviewed in the
financial intermediary assessment and found appropriate.
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In the case of a sub-project financed by a syndicated loan, if the RFI providing the IBRD resources is not the
agent of the syndicated loan, the RFI will request the opening of the reserve accounts to the agent of said
syndicated loan to deposit the IBRD resources CORFO provides to the RFI, and will instruct its maintenance
and supervision to the agent of said syndicated loan in accordance with the requirements that were agreed
in the corresponding financing legal agreement between CORFO and the RFI. In the case the RFl is the agent
of the syndicated loan, the RFI will establish, manage, operate and supervise the debt service and reserve
account in accordance with the financing legal agreement with CORFO and as detailed in the POM.%’

CORFO will make the disbursements associated to each investment sub-loan using its own resources and once
each investment sub-loan has been disbursed from the RFI to the sub-project, CORFO may request the
respective reimbursement from the IBRD.

CORFO will make the disbursement associated to the reserve accounts using its own resources and once the
reserve account has been opened and resources deposited, CORFO may request the respective
reimbursement from the IBRD.

RFls are responsible of ensuring all resources received from CORFO are used and managed as per the financing
agreements contracts signed between CORFO and the RFI stipulating all criteria (triggers) for its use.

An RFl can request an investment sub-loan together with reserve accounts or only a sub-loan. In no case could
an RFl request only a reserve account (without an investment sub-loan).

8. CORFO may provide financial instruments directly to the sub-projects, provided it builds capacity in direct lending,
particularly in project finance, risk assessment, monitoring and overseeing of construction and operation phases, payment
collection, and liquidity management, among other (see paragraph 52). When CORFO provides financial instruments
directly to sub-projects, specific processes will be detailed in the POM and include the following steps and processes:

The IBRD resources for investment sub-loans will be disbursed by CORFO directly to the sub-project, in
accordance with the disbursement schedule and compliance with the milestones required for each
disbursement established for each sub-project.

CORFO will instruct the opening operation, maintenance, and supervision of the corresponding accounts and
transfer the resources for the debt service and liquidity reserve account to other financiers of the sub-project.
Agreements will be signed among CORFO, the sub-project and the financier where the reserve accounts will
be established. The reserve accounts will not be established at CORFO.

CORFO will make the disbursements associated to each investment sub-loan using its own resources and once
each investment sub-loan has been disbursed to the sub-project, CORFO may request the respective
reimbursement from the IBRD.

CORFO will make the disbursement associated to the reserve accounts using its own resources and once the
reserve account has been established and resources deposited, CORFO may request the respective
reimbursement from the IBRD.

CORFO and beneficiaries receiving resources for sub-projects implementation will be responsible of ensuring
all resources received from CORFO are used and managed as per the contracts signed between CORFO and
the sub-project stipulating all criteria for its use.

A sub-project can request an investment sub-loan together with reserve accounts or only a sub-loan. In no
case could the sub-project request only a reserve account (without an investment sub-loan).

97 The GHF will not be able to provide financing in this case that the agent of the syndicated loan is the Banco del Estado de Chile.
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9. CORFO-GIF’s capacities to manage and implement Component 1 activities will be further strengthened in terms
of: (i) financial risk assessment; and (ii) E&S risk assessment. CORFO-GIF’s Department of Risk Management and Financing
and Educational Rights will need to be strengthened through the hiring of a senior financial risk specialist with experience
in project finance and with long-term interaction with private sector investors. It will also be strengthened through the
hiring of two senior full-time specialists responsible for managing the social, environmental, health, and safety (EHS)
aspects of the GHF, who will coordinate with the pool of experts the supervision of the ESMS’ deployment and
implementation. The Department of Risk Management and Financing and Education Rights would need to have a project
finance unit with appropriate staff to manage direct lending to sub-projects under Component 1 and perform, among
other tasks, (i) due diligence and complete assessments (based on technical, legal, financial, and E&S aspects) for the
selection of green hydrogen sub-projects; (ii) project monitoring covering development, construction, and operational
phases; (iii) payment collection management according to individual sub-project calendars; and (iv) liquidity management.

10. CORFO-GIF will also be responsible for the implementation of Component 2 which will support activities to
improving the enabling environment for the development of green hydrogen, as well as an appropriate Project
implementation. The component will use Chile’s own procurement procedures, except when needing international
expertise, for which the WB’s Procurement Regulations will be used as established in the PPSD prepared by CORFO. The
PPSD can be updated to reassess the selection method or market approach prior to the start of a selection or procurement
process. CORFO-GIF will also be responsible for the Project’s financial management activities in strict accordance with the
WB'’s fiduciary regulations and ESF. CORFO-GIF will be responsible for requesting reimbursement of IBRD loan and for
managing the funds in the designated account, making all payments to contractors and consultants hired for activities
under Component 2, and preparing the necessary financial reports during Project implementation. CORFO-GIF will be
responsible for coordinating with any RFI and sub-projects to obtain the necessary technical information required for
Project monitoring and ensuring their compliance with both national and IBRD environmental and social requirements
prior to the commencement of any physical works.

11. CORFO-GIF will have to develop a POM that will be a Project effectiveness condition, where all Project processes,
roles, responsibilities, relevant policies to comply with will be detailed to ensure an appropriate implementation
considered acceptable to the WB. The POM will define the eligibility criteria for green hydrogen sub-projects to benefit
from IBRD resources, financial intermediaries’ assessment, reserve accounts processes, sizing and criteria, among others.
The POM will also detail the Project management and procurement, financial management (including audit arrangements)
and E&S procedures, as well as the strengthening of CORFQ’s capacities through a Fiduciary Coordinator, third-party
expert consultant firms, and just-in-time environmental and social support, all of which will support CORFQO’s staff with
Project implementation. The POM may be updated during Project implementation as agreed between CORFO and the
WB, and will need the no objection from the WB. In addition, key Project implementation arrangements will also be
established through other legal instruments such as: (i) a Subsidiary Agreement between the Republic of Chile and CORFO;
(ii) agreements between CORFO and RFls; (iii) agreements between CORFO and sub-projects; and (iv) agreements between
RFls and sub-projects.

Implementation Support Plan

12. The WB will continue providing capacity building and training as needed to CORFO on technical, financial, fiduciary
and environmental and social aspects to ensure appropriate Project implementation. The WB will work with CORFO to
ensure the GIF’s capacities to manage and implement Component 1 activities are strengthened in terms of financial and
E&S risk assessment. The WB will also coordinate with other MDBs to support the development of E&S instruments. In
addition, the WB will also continue acting as a key financial advisor to CORFO to provide project finance trainings (a first
seminar took place in October 2022, and a second training planned is planned for June 2023). The WB will also provide
training on fiduciary matters (such as procurement or financial management) to ensure relevant regulations are
adequately applied. Overall, the WB technical, E&S, procurement and FM teams will be available on a just-in-time basis to
support and provide guidance as well as help resolve any related issues that may arise during Project implementation.
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Financial Management Assessment

13. A Financial Management Assessment (FMA) was carried out to evaluate financial management (FM) arrangements
to implement the Project. The FMA was conducted in November and December 2022 following World Bank Policy
“Investment Project Financing,” World Bank Directive “Investment Project Financing (IPF),”%® and FM Manual for IPF
operations, which requires that for each operation supported by a WB loan, the borrower needs to maintain FM
arrangements that are acceptable to the WB and provide reasonable assurance that the proceeds of the loan are used for
the intended purposes. This assessment reflects the FM arrangements proposed for CORFO—GIF, which will be responsible
for implementing and carrying out the Project’s fiduciary activities.

14. CORFO is a decentralized public service agency, with its own legal person and its own assets. CORFO has
experience acting as a wholesale financial intermediary to finance the development of new industry, and can provide
financing directly to sub-projects when acting as the implementing agency for Projects financed through international
financial institutions .%> 1% Under Component 1 of the Project, CORFO-GIF will provide financing to RFIs (and eventually
directly to green hydrogen sub-projects) through credit lines to finance investment sub-loans to partially cover CAPEX,
and the LRA, and the DSRA. Under Component 2, the Project will finance technical assistance and operation managements
expenditures. CORFO has no previous experience working with WB projects, however, it has worked with other bilateral
and multilateral organizations such as KfW and IDB and has experience working with RFIs. Therefore, the Project would
benefit from CORFO’s organization and expertise.

15. The fiduciary aspects of the Project will be under the responsibility of the CORFO-GIF. CORFO-GIF will recruit a
Project Fiduciary Coordinator to support the preparation of the financial information of the project according to WB
requirements. Chile has sound public FM systems and the Project implemented by CORFO will benefit from the use of
such country systems in the areas of budgeting, flow of funds, and auditing. CORFO will prepare the Project’s financial
reports in Excel with information recorded in local currency in the financial information system SAP.

16. The FM residual risk is Moderate.

17. On the basis of the review performed, the proposed FM arrangements are considered acceptable to the WB
considering that CORFO has acceptable systems in place and subject to the successful implementation of agreed
strengthening measures, aimed to enhance CORFQ’s capacity for project implementation.

Implementing Entity and Organizational Structure

18. The GIF within CORFO will be responsible for implementing financial management tasks of the Project. CORFO-
GIF is adequately staffed, and CORFO-GIF will hire the Project’s Fiduciary Coordinator, as a focal point with the WB and to
support the FM Project implementation. The Project’s Fiduciary Coordinator will comply with the roles and responsibilities
set in the operations manual for a FM Specialist. This FM staff will be part of the Project Coordinating Team (PCT) during
project implementation. The Project’s Fiduciary Coordinator will be mainly responsible for: (i) preparing an annual project
budget; (ii) follow-up with CORFO-GIF as it relates to RFIs and sub-project implementation; (iii) preparing Project financial
reporting; (iv) processing and submitting withdrawal applications to the WB; and (v) coordinating financial audits. The
Project Fiduciary Coordinator would be recruited to support Project implementation, and can be financed out of loan
proceeds under Component 2. The Project Fiduciary Coordinator will be hired under terms of reference agreed with the
WB procedures.

98 Bank Directive for Investment Project Financing (issued on September 2018 by the Operations Policy and Country Services [OPCS]) and the FM
Manual for World Bank Investment Project Financing (issued by OPCS in February 2017).

99 CORFO: https.//www.corfo.cl/sites/cpp/webingles.

100 | aw No. 6640 provides CORFO the legal framework to provide financing directly to sub-projects when they are executing funds from international
finance institutions (Government of Chile, LEY 6640).
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Programming and Budgeting

19. The annual budget for CORFO (including external source of funds for the project) is approved by the Congress of
Chile, which will be followed by CORFO-GIF for Project implementation. A separate budgetary line under the CORFO’s
Policy Budget will be created to allow appropriate monitoring and control of budget resources. Project annual budget and
modifications will be prepared by CORFO-GIF and its reimbursements will be evaluated for its potential approval by
DIPRES. Timely recording of approved budget, budget modifications and issuance are managed in the financial information
system SAP. CORFO-GIF reports the budget implementation to DIPRES on a monthly basis via electronic reports. DIPRES
uploads the CORFQO’s budget implementation reports into the Budget Government System (SIGFE for its acronym in
Spanish). The budget coordination between CORFO and DIPRES has been working as expected under projects financed by
other multilateral and development financiers.

Internal Controls

20. CORFO processes are formalized in existing manuals with detailed procedures for the daily operations undertaken
by the entity. In addition, CORFO-GIF is subject to comply with necessary measures to improve internal control findings
issued by the internal audit unit and by the CGR.1%! The manuals include procedures related to implementation of second-
tier lending operations; however, some process need to be strengthened for ensuring that loan proceeds will be used for
intended purposes and that investment sub-loans and reserve accounts will be effectively controlled and monitored.
These will include: (i) CORFO-GIF will establish clear roles and responsibilities for the implementation of this project under
inter-institutional agreements between CORFO-GIF and RFls (and eventually sub-projects) participating in the Project;
(ii) CORFO-GIF carries out more frequent control and monitoring to RFls through the strengthening of financial reporting
on investment sub-loan amounts provided to eligible beneficiaries; (iii) the POM describes implementation arrangements
to be followed to select RFIs (and eventually sub-projects) that will provide investment sub-loans and reserve accounts to
ensure funds will be used for intended purposes under the strengthening plan agreed with the WB; (iv) CORFO-GIF will
implement internal audit recommendations as well as the recommendations issued by the CRG; and (v) CORFO-GIF and
RFls (and eventually sub-projects) maintain Project documentation through the Project life for further supervision and
audits. All detailed processes will be reflected in the POM.

Accounting, Information System, and Financial Reporting

21. CORFO accounting records are managed in the financial information system SAP for corporate reports. In addition,
CORFO uses the system IFEL to record and monitor financial loans (sub-projects). CORFO’s accounting follows
Government Public Sector Norms which are based on modified International Accounting Norms. However, for the
preparation of the Project’s financial statements, CORFO will follow the cash basis of accounting. Under those
arrangements, Project transactions will be recorded and accounted for as part of CORFO’s general accounting system
SAP and in IFEL. According to Project information needs, SAP and IFEL systems will provide detailed information on the
credit line operations with RFIs (and eventually sub-projects); however, it does not provide automatized information
on the use of the funds documented by RFIs which will be carried out manually. For Project purposes, the RFls should
provide to CORFO a detailed report of the investment sub-loans approved and/or any amounts disbursed for the
beneficiaries from the reserve accounts in compliance with the requirements that will be established in the POM.

22. CORFO-GIF will prepare:

(i) Project financial reports using Excel from information downloaded from SAP and IFEL to prepare the
following reports: (a) Semiannual Project interim financial reports (IFRs) to be submitted to the WB not
later than 45 calendar days at the end of each semester and will include: sources and uses of funds;
cumulative investments; consolidated report on RFIs and investment sub-loans; reconciliation of the

101 |n case the borrower may decide to modify the audit review performed by the CGR, the Government will communicate the Bank its decision to
review other audit arrangement. The audit review is performed under audit TORs agreed between CORFO and the WB
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designated account; and notes to the project financial statements; and (b) Annual project financial
statements will be also prepared, including notes to the project financial statements, which will be subject
to external financial audits; and

(ii) Sub-project reports (RFI level/sub-project level): (i) CORFO-GIF will use Excel to prepare this report to
monitor the use of funds (both CORFO lending through RFls or eventually directly to sub-projects). This
report should be submitted together with IFRs and annual financial statements.

Financial Auditing Arrangements
Internal Audit

23. CORFO-GIF is subject to internal audit reviews carried out by the CORFO’s Internal Audit Unit. This unit performs
reviews based on annual work plans. This unit might conduct reviews with the aim of ensuring that the funds were used
for the intended purposes. Based on the assessment performed, it has been determined that the internal audit unit has
adequate capacity to perform its work with appropriate independence. The internal auditors are expected to carry out
regular reviews of Project payments and transfers of funds to RFls. Internal audit arrangements will be specified in the
POM.

External Audit

24, The Financial Statements of CORFO are audited annually by the CGR. A private audit firm also review the separated
financial statements of the entity CORFO%? prepared on the basis of IFRS!% and the auditors issue a qualified opinion. For
WB financed projects, the CGR will be responsible to audit the financial statements of the project. In case the borrower
may decide to modify the audit review performed by the CGR, the Government and the WB will review other audit
arrangement. The audit review is performed under audit Terms of Reference (TORs) agreed between CORFO and the WB.
A sample of audit TOR would be included in the POM. Annual Project financial statements will be audited in accordance
with International Standards on Auditing (ISAs) issued by the International Federation of Accountants (IFAC). The audit
TORs will also include visits to RFls and a verification of sample of the use of the investment sub-loans, LRA, and DSRA for
eligible expenditures as defined in the Loan Agreement in accordance with the procedures established under the Loan
Agreement and in the POM. The audit report will cover the fiscal year of the borrower (or any other period agreed with
the WB) and will be presented to the WB no later than six months after the end of each audited period. The audit will
contain an opinion on: (i) the Project financial statements; and (ii) the Management Letter on internal control. Audit
requirements will include the following:

Table Ala: Audit Requirements
Audit Type Due Date
Project Financial Statements | June 30
Statement of Expense (SOE) | June 30
Management Letter June 30

Flow of Funds and Disbursement Arrangements

25. The primary disbursement method will be the Reimbursement. The WB will reimburse the Borrower for
expenditures eligible for financing, as defined in the Legal Agreement, that CORFO has prefinanced from its own resources.
The Project will also be able to process Direct Payments. Disbursements will be processed in accordance with the WB
procedures as stipulated in the Legal Agreement and in the Disbursement and Financial Information Letter (DFIL) of the
Project.

102 http://wapp4.corfo.cl/archivos/WCSCONTI/IP/IF/EEFF2021.pdf
103 |FRS (International Financial Reporting Standard) / (Normas Internacionales de Informacién Financiera- NIIF)
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26. Under the reimbursement method, CORFO-GIF will use its own resources in a first stage to pay eligible
expenditures under both components, following process and procedures established in the POM and then will request
reimbursement of loan proceeds to the WB. The WB will record the expenditure at the time sub-loans have been disbursed
by CORFO to the RFls and respective sub-loans have been disbursed from the RFls to the sub-projects, or, eventually under
direct lending to sub-projects on the disbursements of the investment sub-loans from CORFO-GIF to the sub-projects. As
for the financing of the reserve accounts, the deposits made by CORFO or RFl into the DSRA or LRA will be record as
expenditure for the purposes of disbursements. To document the eligible expenditure, the borrower shall provide to the
WB:

e Component 1. A customized SOEs (separated) was designed containing detailed information of the
disbursements (payments) from CORFO-GIF to the RFIs that are participating in the Project to finance CAPEX,
LRA, and DSRA. Specific report-monitoring to investment sub-loans and LRA and DSRA have been designed.
The use of the investment sub-loans and payments made from DSRA and LRA for eligible expenditures as
defined in the Loan Agreement will be checked by the External Audit during implementation in accordance
with the procedures established under the Loan Agreement and in the POM. As part of the credit line, the
DSRA and LRA will make part of the debt service of the RFl or the sub-projects.

e Component 2: A regular SOE will be used to document eligible expenditures made under Component 2 of the
project.

27. CORFO will ensure that the funds of the project will be used for the intended purpose.

Figure Alb: Flow of funds and disbursement arrangements

REIMBURSEMENT METHOD

Request reimbursement (SOE) of eligible expenditures

World Bank
|m———— e CU Reimbursement to

Own resources
Component 1.e. Component 1.b.

——————————

A eligible expenditures

eligible expenditures

eligible expenditures

—==% Documentation of expenditures
Flow of funds

28. Supporting documentation will be maintained by CORFO-GIF and the RFls. All other documentation in support of
Project implementation of funds will be retained by CORFO-GIF. This information will be maintained for at least two years
after the WB has received the audit report for the fiscal year in which the last withdrawal from the loan account was made.
This information will be available for review during WB supervisions and for annual audits.

29. No withdrawal shall be made for payments made prior to the date of the Legal Agreement.

30. The Direct lending mechanism through CORFO will be authorized once CORFO has built its capacity in direct
lending to green hydrogen sub-projects and established a project finance unit. This will be reflected as a disbursement
condition in the Loan Agreement with detailed conditions to be fulfilled by CORFO. For this reason, specific disbursement
categories for direct financing of the investment sub-loans and reserve accounts will be established with zero allocation.
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Once disbursement conditions are met, and the WB consider it is appropriate to reallocate the loan amounts among the
categories to allow the direct financing to subprojects, the WB may, after consultation with the Borrower, reallocate the
funds between the categories, through exchange of notice, and as per WB’s procedures.

Table Alb: Loan Proceeds

Category Amount of the Loan Percentage of Expenditures to Be
Allocated Financed
(Expressed in US$) (inclusive of taxes)
(1-A) Sub-loans!® provided by 120,790,000 up to 40% of CAPEX under a Green
RFls under Part 1(a) of the Project Hydrogen Sub-project
(1-B) Funding for Risk-Mitigation 21,000,000 100%

Reserve Accounts provided by
RFls under Part 1 (b) of the Project

(2-A) Sub-loans!® provided by 0 up to 40% of CAPEX under a Green
CORFO under Part 1(a) of the Hydrogen Sub-project
Project

(2-B) Funding for Risk-Mitigation 0 100%

Reserve Accounts provided by
CORFO under Part 1 (b) of the
Project
(3) Goods, non-consulting 6,625,000 100%
services, consulting services,
Training and Operating Costs for
Part 2 of the Project
(4) Front-end Fee 375,000 Amount payable pursuant to Section 2.03
of this Agreement in accordance with
Section 2.07 (b) of the General Conditions
(5) Commitment Charge on the 1,210,000 Amount due pursuant to Section 2.07 (c) of
Loan accrued on or before the last the General Conditions
Payment Date immediately
preceding the Closing Date
TOTAL AMOUNT 150,000,000

Procurement

31. Procurement activities will be carried out by CORFO-GIF according to the WB’s “Procurement Regulations for IPF
Borrowers”, issued in November 2020, for the supply of goods, and non-consulting and consultant services to be carried
out under the Component 2 of the Project. The WB’s Standard Procurement Documents will govern the procurement of
WB-financed Open International Competitive Procurement. In accordance with paragraph 5.3 of the Procurement
Regulations, when approaching the national market, the country’s own procurement procedures may be used. The Project
will be subject to the WB’s Anticorruption Guidelines (ACG), dated October 15, 2006, revised in January 2011, and as of
July 1, 2016.

32. CORFO-GIF, with the support of the WB has carried out the PPSD, which describes how procurement in this
operation will support the PDO and deliver value for the money invested under a risk-based approach. The PPSD focuses
on the most important contracts related to the execution activities to be financed under Component 2 of the Project. The
activities to be financed under this Component include mostly consulting services related to technical assistance, capacity

104 'Syb-loan’ refers to the investment sub-loan.
105 Jpjd.
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building, as well as Project management activities. According to the PPSD, most activities are expected to be executed
under national market approach, and therefore, Chile’s own procurement procedures will be used, as these procurement
procedures are consistent with the WB’s Core Procurement Principles. When international expertise is needed, then the
WB Procurement Regulations would be used. The PPSD can be updated to reassess the selection method or market
approach prior to the start of a selection or procurement process

33. Procurement for goods, consulting services and non-consulting services will be implemented based on Mandatory
Procurement Prior Review Thresholds detailed in annex 1 of the WB’s Procurement Procedures. All procurement
procedures, including the roles and responsibilities of different participating entities and units, will be defined in the POM.

34, CORFO-GIF has prepared a Procurement Plan for the first 18 months of implementation of the Project which has
been also developed based on the results of the PPSD and which will provide adequate supporting market analysis for the
selection methods detailed in the Plan, based on the PPSD. In accordance with Paragraph 5.9 of the Procurement
Regulations, the WB’s Systematic Tracking and Exchanges in Procurement system will be used to prepare, clear, and
update procurement plans and conduct all procurement transactions for the project.

35. A procurement capacity assessment was carried out to evaluate the adequacy of CORFQO’s procurement
arrangements. Although CORFO has no previous experience working with WB procedures, they have experience working
with national procurement procedures. However, for the implementation of the Project, CORFO would need to strengthen
their current procurement area by hiring a procurement professional, which would be covered under the position of the
Project Fiduciary Coordinator. Additionally, in the cases where the Procurement Regulations would apply the WB will
provide: (i) closed support to CORFO during the execution of these activities; and (ii) periodic training to ensure that the
procurement regulations are adequately applied. Table Alc summarizes the mitigation actions proposed for the
procurement-related risks.

Table Alc: Mitigation Actions Proposed for Procurement-Related Risks

Risks — Areas for Mitigation Actions Responsible When
Improvement
Lack of knowledge of The Bank will provide Bank On regular basis during
Bank’s Procurement training at the launch of implementation of the
Regulations and STEP the Project and during Project.

implementation of the
Project, as needed.

Additional workload Hiring of a qualified Project | CORFO No later than 180 days
because of the Fiduciary Coordinator for after effectiveness
implementation of the procurement activities fully
project dedicated to the Project.
36. Frequency of Procurement Supervision. In addition to prior review supervision to be carried out by the WB office,

annual supervision missions will be carried out to visit the field and conduct post review of procurement actions.
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ANNEX 2. Economic and Financial Analyses

Introduction

1. The Project is expected to increase electrolyzer capacity and thus the production of green hydrogen and its
derivatives —such as green ammonia— by partially financing green hydrogen plants and creating risk-mitigation
mechanisms through a Green Hydrogen Facility (GHF). In addition to mobilizing private capital by reducing perceived risks
and lowering financing costs, the Project would also provide substantial socio-economic benefits, including additional
high-technology, green jobs in regions such as Antofagasta and Magallanes. Furthermore, the Project is expected to
provide global and environmental benefits by replacing the use of fossil fuels and achieving GHG emission reductions in
hard-to-abate sectors.

2. The economic and financial analysis focused on analyzing sub-projects to be supported under Component 1 which
accounts for 95 percent of the IBRD loan. The analyses assumed that US$141.79 million of IBRD financing would be used
for this Component, of which close to 90 percent will be dedicated to financing CAPEX for sub-projects and the rest to
fund reserve accounts, which may also obtain additional resources from the GEF NGI. Overall, this would result in the
Project supporting roughly 210 MW in electrolysis capacity.

3. Given the analytical constraints associated with benefits that cannot be measured in monetary terms and/or
where information is not available, Component 2 was not included in the economic and financial analysis. However, the
capacity building and regulatory support provided under this Component is anticipated to deliver economic benefits by
helping create an enabling environment and lifting key barriers for the development of Chile’s green hydrogen industry.

4, The economic and financial assessments were conducted to assess the Project’s expected benefits by comparing
“with” and “without” project scenarios for prototypical sub-project types and which have been deemed representative of
the potential pipeline of activities to be supported by the IBRD-supported GHF. Assumptions and cost estimates were
drawn from interviews with developers, information provided by the MoE, academic research of local conditions and
global assessments from international agencies.

Scope

Economic analysis approach

5. The Project’s economic feasibility was assessed using a standard cost-benefit analysis which compared a “no
project” case to a “with project” case for a prototypical green hydrogen production sub-project described below. The main
costs assumed were: electrolyzer capital costs; electricity costs; O&M costs of hydrogen production; capital cost of
compression and storage equipment; and O&M cost of compression and storage. The main benefits assumed were the
avoided capital cost of grey hydrogen production plants;% the avoided cost of purchasing natural gas; the avoided O&M
costs for grey hydrogen production; and net GHG emissions reduction.

6. An aggregated economic internal rate of return (EIRR) was estimated for the Project as a whole by extrapolating
overall results from the modelled sub-projects. The time-horizon utilized was a 20-year period, reflecting the expected
useful life of the main electrolyzer and compression systems.'%” The net present value (NPV) for the economic analysis

106 Steam Methane Reforming (SMR) plant

107 This approach is considered conservative and slightly penalizes the project, as some of the equipment installed has a lifespan longer than 20 years
but the team integrated this assumption taking into consideration that the electrolyzer is the most critical component and aiming to develop a more
straightforward analysis.
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was calculated using a discount rate of 5.5 percent, as per the World Bank Group (WBG) guidelines on discount rates for
economic analyses.%®

Financial analysis approach

7. The financial analysis focused on assessing the impact of the IBRD supported financial instruments through
CORFQ’s GHF to be provided to selected sub-projects against a scenario without the use of IBRD supported financial
instruments. The financial analysis focused only on analyzing a single type of sub-project to assess and highlight the
Project’s relevance. The financial model recreates the technical and financial requirements and performance of a green
hydrogen production sub-project to be built and operated in Chile. The terms and conditions of the financing, including
risk identification and risk mitigation, reflected in the financial model are the result of thorough surveys conducted with
existing and potential equity and debt investors, as well as engineering experts with knowledge of the green hydrogen
industry.

8. The financial model assumes that sub-projects would be promoted by private sector sponsors who would
contribute equity equivalent to 30 percent of total sub-project costs, while the balance would be financed with debt to
be structured applying international standards for non-recourse or limited-recourse project finance. Debt investors would
include commercial banks as direct lenders under commercial market terms expected for a project of this nature and the
Projects IBRD resources channeled through CORFO’s GHF.

9. Overall, the analyses are considered highly conservative as the Project will also result in a range of benefits which
cannot be quantified at this time, and which could include:

. Additional reduction in sub-projects financing costs: As the GHF helps develop other risk mitigation
instruments that further result in lower risk perception, lower costs and increased investments.

o Increased attractiveness for equity investors, commercial lenders, insurance providers, and so on: due to
the improved financing terms and conditions, reflecting the improved risk profile.

° Accelerated R&D capacity building upstream: along the value chain, and through international knowledge
sharing fostered by the Project.

Rationale for the emission reductions assessment

10. The greenhouse gas (GHG) assessment followed the existing guidance and framework to demonstrate a
substantial net GHG emissions reduction, as per the revised Joint MDB Mitigation Methodology.1® As stated per the MDB
Methodology “production or use of low-carbon hydrogen manufactured by electrolysis of water using grid electricity” is
considered an eligible activity requiring demonstration of substantiality and which lacks an existing WB GHG methodology,
thus allowing for a quantitative demonstration of substantiality. Following the methodology, substantiality is
demonstrated by the fact that green hydrogen is crucial for achieving the GoCl's NDC commitments, which rely on green
hydrogen for 21 percent of the planned emissions reduction, and that hydrogen would be produced exclusively using

108 According to WBG’s “Discounting Costs and Benefits in Economic Analysis of World Bank Projects” guidance (2016): "Standard economic analysis
links social discount rates to the long-term growth prospects of the country where the project takes place. This is because future benefits and costs
should be valued at their marginal contribution to welfare, which will be lower the higher is growth and the richer are future project beneficiaries."
"Higher (lower) growth prospects would normally imply a higher (lower) discount rate for a particular country. Given reasonable parameters for the
other variables in the standard Ramsey formula linking discount rates to growth rates, a 3% real per capita growth rate translates into a 6% discount
rate, and real per capita growth rates of 1%-5% yield discount rates of 2%-10%." Chile's real per capita GDP growth rate is currently around 2.5%.
Thus, we can use an economic analysis discount rate of 5-6 percent

109 Although there should be no need to demonstrate substantiality of emission reductions as the Project supports hydrogen produced through
electrolysis using exclusively (100 percent) low-carbon sources.
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renewable energy sources. It is also demonstrated by the fact that low-carbon hydrogen production can be considered in
an innovation stage as green hydrogen accounts for less than 1 percent of total hydrogen production globally.*%°

Accounting of emissions avoided

11. Net GHG emissions avoided were conservatively estimated by considering that green hydrogen produced in Chile
(using exclusively renewable electricity) will directly replace grey hydrogen produced in Chile (using imported natural gas),
and the boundary for the analysis was set in Chile. Emissions related to the production of grey hydrogen are mainly driven
by the use of natural gas needed as a feedstock and energy source through the Steam Methane Reforming (SMR) process.
The Project will support the production of green hydrogen through water electrolysis using exclusively renewable
electricity as its feedstock (produced from wind and solar, all of which, according to the MDBs methodology, are
considered to have associated emissions close to zero).!'! Furthermore, strengthening the conservative nature of this
analysis, green hydrogen produced is modelled as replacing grey hydrogen already utilized in Chile and, thus emissions
related to the equipment for producing hydrogen, its transportation, and utilization were assumed to be equal, thus
cancelling each other. It is also worth clarifying that the export of hydrogen is not considered in the baseline and the
project scenario. Finally, emissions related to the transport of natural gas to Chile are not considered, further
strengthening the conservative nature of this analysis.

Accounting of Shadow Price of Carbon (SPC) benefits derived from emissions avoided

12. Annual emissions avoided were multiplied by a SPC for each year in the Project's lifetime. The SPC used for each
year was calculated as the average between the low and the high case scenarios for each year,!!? starting in 2023 with a
value of 76 USS/tonCO2eq.

Summary of GHG emission reduction methodology

13. Based on the modelling, Project description and as stated in the methodologies mentioned above, the Project’s
estimated GHG emission reductions by assuming green hydrogen (produced through electrolysis, powered exclusively by
renewable energy sources) will directly replace grey hydrogen locally produced through SMR processing of natural gas. A
summary of key assumptions used is presented below; further details are presented at the end of this section.

e Summary of key assumptions:
o Existing and currently available electrolyzer technologies are utilized.

o CAPEX of electrolyzers is estimated at 667 USS/kW (exclusive of installation costs) and CAPEX of fully
installed electrolysis plant (including compression and storage) is estimated at 1,447 USS/kW

o Efficiency is estimated at 68 percent.
o The Project results in up to 210 MW of electrolyzer capacity installed.
o Electrolyzers have a 40 percent utilization factor on average.

o All electricity consumed by electrolyzers and associated systems is sourced from renewable
electricity generation.

0 GHG emissions per MWh of electricity from those sources was estimated to be negligible (0
tonCO2eq/MWh).

0 |EA (International Energy Agency), Hydrogen: Energy System Overview (Paris: IEA, 2021), https://www.iea.org/reports/hydrogen

11 Based on Joint-MDB methodology, table 1, activity 3, and Table 3, activity 10, renewable electricity sourced from wind and solar PV is considered
to be "very low-carbon electricity" and "examination of GHG emissions is not necessary for forms of energy that are widely recognized to have very
low lifecycle emissions, such as solar, wind and tidal energy."

112 Shadow Price of Carbon, US CPI adjusted (2022 USS)
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o Lifetime GHG emissions of hydrogen produced through SMR of natural gas (grey hydrogen) were
estimated at 9.5kgC0O2eq/kgH2, taking into account emissions from natural gas transformation into
hydrogen and combustion to fuel the SMR process.

o Given that green hydrogen is replacing grey hydrogen in existing processes, post-production carbon
emissions of green and grey hydrogen are assumed to be the same, and thus cancel each other out.

o The project is planned on a 20-year timeframe, based on a-conservative estimate of the average
lifetime of the electrolysis plant.13

Detailed technical considerations

14. The types of sub-projects to be supported will vary and are assessed on a case-by-case basis and requests for
support from the GHF will be done on a rolling basis. Sub-projects will be selected for support after considering technical,
financial, and socio-environmental aspects and other relevant criteria. Based on discussions with developers, the MoE,
IFC, and GIZ, and taking into consideration the existing pipeline of sub-projects, it is expected the two most representative
types of sub-projects to be commissioned during the Project’s lifetime — both in terms of the expected total electrolyzer
accumulated capacity as well as the estimated total number of sub-projects to be constructed by 2030 — would be those
focusing on the production of green hydrogen to be used as green ammonia and green hydrogen as a gas for industrial
processes. Green hydrogen gas projects represent the largest number of sub-projects (57 percent) to be used in a wide
variety of domestic end uses, such as, in refineries, steel/cement production, gas grid injection, CAEX mining trucks, and
so on.

Sub-projects assessed

15. Both for the economic and the financial analysis, the green hydrogen production sub-project typologies were
modeled. In both cases, a 20 MW electrolyzer plant (medium-sized) was modelled as it provides an adequate proxy for
the most likely sub-projects to be developed in Chile in the short term and as this sizing allows to assess the economies of
scale that should help reduce sub-project costs. Furthermore, enough reliable information on CAPEX and OPEX for a
20 MW plant has been developed to prepare the model with a high degree of confidence.

16. Considerations for the sub-project analyzed include green hydrogen to be sold in the domestic market to replace
grey hydrogen. This analysis modelled both green and grey hydrogen production for uses such as refining, steel/cement
production, or transport. The best available information regarding electricity sources, sites and generation cost, water
sources and price, electrolyzer technology, compression and storage technologies and costs was used. For the modelling
of grey hydrogen production from natural gas using SMR, assumptions were made regarding the SMR process, cost of
natural gas, and related CO2eq emissions based on the best available information. The modelling also considered the
costs of compression and storage equipment.

Key assumptions

17. The main variables impacting green hydrogen production include: electricity costs, electrolyzers costs,
electrolyzers use factor, and electrolyzers efficiency and lifespan, as well as compression and storage costs (which vary
depending on the type of sub-project depending on the end product). Table A3a presents the main input variables
included in the technical model.

113 This is a conservative estimation, given the fact that replacing the stacks would only cost a fraction of total sub-project costs and would allow for
a longer lifespan, but was assumed to simplify the analysis and avoid making hard assumptions regarding future electrolyzer stack costs.
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Table A2a: Main input variables for the technical model

Variable Unit Value
Electrolyzer size [MW] 20
Electrolyzer type PEM
Electrolyzer lifetime [hours] [60,000]
Electricity generation source Mostly solar, with backup grid connection
Electrolyzer utilization factor (UF) [%] 40%
Electrolyzer system efficiency - based on LHV [%] 68%
Cost of electricity [SUS/MWh] 24
Installed Electrolyzer system cost (including compression & storage) [SUS/kW] 1,447
kg of (desalinated, demineralized) water used per kg of hydrogen | [Ratio] 10
produced
Levelized cost of water ($/metric ton of water) [S/US/ton water] 2
Storage duration (days at average use) [Days] 1.6
Capital cost of compressor [Sk US/tonH2 per day] | 278
Capital cost hydrogen storage [SUS/kWh H2] 12.0
Natural gas cost [S US/kg] 0.6
Avoided value of CO2 emissions on year 0 S/tonCO2eq 76.2
18. Main considerations used to arrive at these values are presented below, including additional details for green

hydrogen production, including compression and storage.
Green hydrogen production with electrolyzer

19. Electrolyzer type: The two most common electrolyzer technologies are PEM and Alkaline; after discussions with
private sector stakeholders, PEM was selected as it is better suited to operate at the scale needed with variable renewable
energy sources as confirmed with various developers.

20. Electrolyzer efficiency and electricity consumption: Based on electrolyzer efficiencies found in relevant
literature,’* and interviews with the private sector engineering and developer firms, the model utilized an electrolyzer
system efficiency of 68 percent, which results in an electricity consumption of 49 kWh/kg of green hydrogen produced.

21. Electricity generation source: After discussions with private developers, and considering the best information
available, the model was based on a sub-project relying mainly on solar PV electricity generation, combined with a small
percentage of grid-connected renewable electricity. Both green hydrogen and ammonia production are assumed to be
powered by solar PV and grid connection and located in the Antofagasta region.

22. Electrolyzer use factor (UF): A UF of 40 percent was assumed in the model. The UF is project and location-specific,
and can vary widely from 40 percent to over 90 percent, depending on the electricity source(s), the use of battery storage
or not, and/or the oversizing of electricity generation, with a tradeoff between the electrolyzer UF and the cost of
electricity used.'*> A grid-connected electrolyzer can have a UF of 95 percent but requirements for firm capacity will lead
to a higher electricity cost (or PPA price) than a stand-alone wind and/or solar system. On the other hand, the UF of

114 Armijo and Philibert (2020)

115 A higher electrolyzer use factor makes better use of the investment in electrolyzer CAPEX, but also requires wide availability of renewable
electricity generation, which requires either generation overcapacity and/or the signing of PPAs to source electricity from more expensive sources
(for example, sourcing wind generation through the grid was expected to cost around 50 USS/MWh, compared to exclusively sourcing electricity
from a solar PV plant, costing around 20 USS/MWh).
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electrolyzer supplied with electricity from solar or wind is lower — typically from 25 to 35 percent for solar PV, and 40 to
55 percent for wind. 1% 117

23. Lifespan of electrolyzer stacks: Most components in electrolyzer systems have an estimated lifetime of 30 years
but electrolyzer stacks (a critical component to split water into hydrogen (H2) and oxygen (02)) have a shorter lifespan.
Since PEM electrolyzers are estimated to have an operating life of at least 60,000 hours, this conservative estimate was
selected.® The timeframe of the model was set based on the lifetime of electrolyzers, which resulted in a lifespan of 10
years for stacks.?

24, Electricity cost: As developers consider the combined impact of the electricity price and UF on the project’s NPV, 2
the model estimated the electricity price based on these elements and the UF mentioned above. Considering the
estimated UF (40 percent), the recent solar PV auctions performed in Chile, and an electricity mix of solar PV and grid-
connected renewable generation, a weighted average electricity price of 23.74 USS/MWh was used.? 122

25. CAPEX of electrolyzer: It varies widely according to the technology, the provider, and the estimated commissioning
year and has a large impact on Internal Rate of Return (IRR), NPV and the LCOH. PEM electrolyzers are more expensive
than alkaline ones, with global prices currently ranging between 600 and 1000 USS/kW. Prices vary according to quality
(which may result in lower efficiencies or reduced lifetimes) and are expected to continue falling over time. Based on
global price estimations, and on conversations with project developers, the model assumed a PEM electrolyzer CAPEX of
667 USS/KW.

26. Installation and construction: The estimated costs for site preparation, engineering and design, installation and
construction, and contingency were added to the CAPEX. Based on conversations with chemical industry experts and with
project developers, a multiplier was used and estimated at x1.5 of the electrolyzer’s CAPEX.1%

27. Water cost for desalination: Water is used in the electrolysis process for both hydrogen production and the
production of the upstream energy carrier. For hydrogen production, electrolysis requires at least 9 kg of water per kg of
hydrogen, while water de-mineralization and water use for the whole process and cooling, consumption can range

116 Armijo and Philibert (2020).

117)f the nameplate capacity of solar and wind or are oversized relative to the electrolyzer, the capacity factor of the electrolyzer may increase to over
60% or more. A Solar PV-only system in northern Chile (i.e.: at Calama) with 31.4% Solar PV generation capacity factor, when oversized by a factor of
x1.28 (PV to electrolyzer capacity sizing) is estimated to achieve a capacity factor of slightly over 40% (1.28x31.4 =40.2). Similarly, a 52% wind capacity
factor, with oversizing, can be used to provide a 62% electrolyzer capacity factor.

118 Cornelia Lichner, “Electrolyzer Overview: Lowering the Cost of Hydrogen and Distributing Its Production,” PV Magazine, March 26, 2020,
https://pv-magazine-usa.com/2020/03/26/electrolyzer-overview-lowering-the-cost-of-hydrogen-and-distributing-its-productionhydrogen-industry-
overview-lowering-the-cost-and-distributing-production/

115 This punished the model due to the shorter timeframe needed to recover investments, and thus resulted in more conservative results. However,
it is also worth mentioning that this results in a more conservative economic analysis, as the residual value of the whole electrolyzer system , after
20 years is not considered.

120 For example, though the model, the team found projects not receiving financing from the IBRD were still viable (NPV>0) with UF above 37 percent
if electricity prices were at US$24/MWh, UF above 50 percent and prices at US$35/MWh, or UF above 70 percent and prices below US$45/MWh.
121 Electricity cost for solar were assumed to be 20 USS/MWh. Based on conversations with developers, electricity costs for grid-sourced renewable
generation (through PPAs) were assumed to be 50 USS/MWh. Considering that the 40 percent electrolyzer UF identified above would be covered
though a 35 percent capacity factor for solar PV generation in northern Chile (at US$20/MWh) and a 5 percent of grid usage (at US$50 /MWh), the
weighted average electricity price is US$23.74 /MWh.

122 |f the electrolyzer use factor is increased, additional solar PV capacity and/or additional electricity sourced from the grid would be able to cover
increased capacity needs, but would also increase the price per electricity unit (USS/MWHh).

123 The additional cost of these components is extremely specific to each country, in-country location, and industry (with estimations for the
installation of more established equipment such as compressors and gas storage tanks usually estimated individually and generally amounting to 20
percent additional cost, on top of the CAPEX of equipment). However, the fact that the green hydrogen industry in Chile has not developed yet makes
it impossible to obtain benchmark costs from similar projects. Thus, the team opted to avoid modelling each component individually, but instead
decided to apply a “installation and construction” multiplier to the base CAPEX price already obtained, to avoid multiple assumptions and over-
complicating the model with added variables for which assumptions were difficult to obtain.
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between 18 kg and 24 kg of water per kg of green hydrogen or even up to 25.7-30.2kg if water is sourced from the ocean.?*

125 126 Taking this into account, the cost of desalinated water was estimated to be between USS$1 to USS$S3/ton,*?” which
corresponds to a relatively small additional cost.

Compression and storage (CSD)

28. Compression and storage: CSD for the production and use of green hydrogen for industrial uses is necessary
equally if the hydrogen is directly used as a gas in an industrial process or as an input to produce green ammonia. As the
ammonia production process (HB) requires a hydrogen intake at around 30 bar and as storage requires a higher pressure,
the process was assumed to require compression and storage at a maximum of 60bar.*?®

29. Hydrogen storage tank: It was sized according to the number of days of average hydrogen production from
electrolyzers to be secured for its use as feedstock for other processes downstream. This was validated with the private
sector and, considering that the sub-project modelled relies on solar PV based in northern Chile (which exhibits lower
variability that wind generation), was considered adequate. The model assumed that 1.6 days of production are stored,
to cover for potential production reductions due to the variability of renewable energy sources.?

30. Capital cost estimates for compressor and storage:

e Capital cost of the compressor: was estimated between US$0.7 and USS$1.4 million per 1000kg/day of
hydrogen.

e Capital cost of the hydrogen storage tanks (low pressure): was based on discussions with the private sector
which shared internal estimations of USS 400/kg, lower than the ceiling estimated above. The value of USS
400/kg was used for the model.3°

31. Installation and construction multiplier: An installation costs multiplier of 1.2x CAPEX was used based on
conversations with experts. This value includes site preparation (+5 percent of installed capital costs), engineering and
design (+10 percent), and contingency (+5 percent).

32. Lifespan of CSD: All assets (compressors and storage) were assumed to have a lifespan of 20 years.

33. Grey hydrogen production through SMR: Hydrogen is produced from natural gas (NG) through the SMR process
using NG both as feedstock and energy source.!

124 David J. Lampert, Hao Cai, and Amgad Elgowainy, “Wells to Wheels: Water Consumption for Transportation Fuels in the United States,” Energy &
Environmental Science 9, no.3 (2016): 787-802 doi: 10.1039/c5ee03254g

125 | ampert, Cai, and Elgowainy, “Wells to Wheels.” doi: 10.1039/c5ee03254¢g

126 2022, GHD, “Water for Hydrogen”, https://www.ghd.com/en/perspectives/water-for-hydrogen.aspx

127 Upeksha Caldera and Christian Breyer, “Learning Curve for Seawater Reverse Osmosis Desalination Plants: Capital Cost Trend of the Past, Present,
and Future,” Water Resources Research 53, no. 12 (2017): 10523-38, doi: 10.1002/2017WR021402; Veera Gnaneswar Gude, “Desalination and
Sustainability—An Appraisal and Current Perspective,” Water Research 89 (2016): 87—106, https://doi.orq/10.1016/j.watres.2015.11.012

128 Compression at 60 bar uses electricity at a level equal to roughly 1 to 2 percent of the lower heating value (LHV) of hydrogen. The theoretical
minimum energy needed to compress hydrogen from 20 bar to 60 bar is only about 0.135kWh (or 0.4 percent LHV of hydrogen for isothermal
compression). However, practical compression energy requirements are 2 to 4x higher at 0.3 to 0.54kWh/kg (0.8 to 1.6 percent, as estimates vary).
The model has a conservative value of 1.6%.

129 |t is worth mentioning that the use of natural caverns could greatly reduce cost of hydrogen storage if geology is available, and this is technically
feasible. However, given the fact that this storage system will be highly dependent on location, the model takes a conservative assumption that these
are not available, and maintains a higher cost of storage.

130 Some sources discuss storage cost $600/kg for high pressure storage (800bar!39) , and this provides a ceiling value for the model’s estimations.
Other estimates capital costs of US$ 0.4 to US$1.0 million or more for storage tanks, depending on how many days of storage and the pressure
needed. For 1.5 days of storage at USS600/kg results in a capital cost of USS 0.9 million (since 900k = 1.5 days x 1000kg of H2 x $600/kg of hydrogen
stored), which is in line with the above.

131 9,5kg CO2 per kg of hydrogen is 3.45kg of methane (3.45 = (16/44) x9.5). At 50MJ/kg for methane this correspond to 30.4Gl/ton (30.4
=50x3.45x176)
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34. Emissions factor of grey hydrogen produced through SMR: To calculate the emissions factor, the GHG assessment
boundary is the physical, geographical sites within Chile where hydrogen is produced. CO2eq emissions from production
of hydrogen using NG include both in-country NG transport emissions, and production emissions (SMR process). The
production process includes NG consumption and transformation into hydrogen through SMR, both occurring within the
boundary. The baseline emission factor associated with hydrogen production (SMR) was based on peer reviewed
international literature®? which reported an average emissions factor of 9.34 kgC0O2/kgH2 (77.8 gCO2eq/MJ). In addition,
the emissions factor for in-country transport was based on the Hydrogen-Council-Report,!3® from where the team
obtained inputs to estimate the in-Chile transport emissions to be around 0.14 kgCO2eq/kgH2. Adding both emission
factors, the overall baseline emissions factor for the analysis was estimated to be 9.48 kgCO2eq/kgH2. This factor is
deemed conservative, considering the overall calculation approach sets the analysis boundary around Chile and
considering exclusively H2 replacement in refineries. The emissions factor excludes upstream avoided baseline emissions
that include fugitive emissions and transport from production site to Chile (which is mostly long-distance overseas
transport). If these were considered, the emissions factor would be at-least 11 kgCO2eq/kgH2.

Financial considerations

35. The financial analysis used the following assumptions outlined in the table below.

Table A2b: Key Assumptions used for the financial analysis

Variable Key assumptions
Financing: Up to 40% of the cost of the electrolyzer, equivalent to USS$ 11.5 million
Debt Service Reserve Account (DSRA) USS 0.96 million
Liquidity Reserve Account (LRA) USS$1.01 million.
Capital structure Equity 30%
Debt 70%
Commercial bank debt
Amount US $8.5 million
Tenor 12 years
Grace period 1 year
Interest rate SOFR + 6 percent
GHF debt
Amount US $13.5 million
Tenor 18 years (12 yrs. average maturity)
Grace period 5years
Interest rate SOFR + 0.96 percent

Economic analysis results

36. As mentioned above — and due to the characteristics of the ammonia production process — the only difference
between the “no project” and the “with project” cases in the economic analysis is the use of either grey or green hydrogen.
Key results for the model individual sub-project are summarized below, demonstrating the case for the Project:

e EIRR with GHG benefits: 9.7 percent; NPV: USS$ 8 million

e EIRR without GHG benefits: minus 0.8 percent; NPV: USS minus 7.1 million

132 pingping Sun, Ben Young, Amgad Elgowainy, Zifeng Lu, Michael Wang, Ben Morelli, and Troy Hawkins, “Criteria Air Pollutants and Greenhouse Gas
Emissions from Hydrogen Production in U.S. Steam Methane Reforming Facilities,” Environmental Science & Technology 53, no. 12 (2019);
https://doi.org/10.1021/acs.est.8b06197

133 2020, Decarbonization Pathways Part 1-Lifecycle Assessment
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o Lifetime GHG emission reductions: 271,600 tCO2eq (13,600 tCO2eq per year)

37. Sensitivity analyses were also prepared using both the SPC’s low (increasing from US$51 per ton in 2021 to
USS$71 in 2038) and high values (increasing from US$102 per ton in 2021 to US$142 in 2038). Under these assessments, in
the low case scenario, the environmental benefits would add 6.8 percentage points to the “without project” EIRR, reaching
a total EIRR of 6 percent, which is above the discount rate used in sub-projects.

Aggregate results

38. The results from the sub-project specific analyses were extrapolated to obtain overall key results (such as NPV
and EIRR) for the operation. Sub-projects were weighed as per pipeline development expectations and considering the
Project is expected to facilitate the installation of 210 MW of electrolyzer capacity, including small (~1MW) to large-scale
(~100MW) sub-projects.'* The analyses show that on aggregate, the Project is economically viable and results are robust,
as the operation would achieve an EIRR of 9.7 percent and an NPV of USS 83.4 million, as shown in Table A3c.

Table A2c. Economic analysis key results

Economic Analysis Emission Reductions
EIRR (%) | NPV (USS$ million) | GHGs avoided (tCO2eq)***
9.7 83.4 2.83 million
39. The Project is estimated to foster the production of 14,900 tons/year of green hydrogen once all supported sub-

projects are operational. This would result in aggregate avoided emissions of 141.700 tCO2eq/year, or 2.87 million tCO2eq
throughout sub-projects’ lifetime. Total private capital mobilized was estimated to be US$281 million, which includes
green hydrogen production sub-projects to be financed through a combination of private debt and equity. Total
investments would amount to US$402 million, of which USS 302 million would finance electrolyzer systems; IBRD
resources would finance CAPEX for roughly USS 120.79 million. Table A3d below summarizes total expected investments.

Table A2d: Total expected CAPEX Investments to be supported under the Project

CAPEX IBRD-supported GHF Other (private) sources Total
(USS million) (USS million) (USS$ million)
Electrolyzers 121 181 302
Other equipment - 100 100
Total 121 281 402
Sensitivity analyses
40. Several sensitivity analyses were conducted as the model is highly dependent on variables such as: year of

commissioning of the plant, renewable energy resources tapped, evolution of the various technologies involved, scale and
financing structure of potential sub-projects. For the economic analysis, the sensitivity to changes in capital, energy and
other operational and maintenance costs were assessed. The analysis tested the impact of increasing costs for each of
these variables 10 and 20 percent, both separately and combined.

134 The 210 MW comes from calculating the maximum electrolyzer capacity that can be financed by using USS 125 million from Component 1 to
provide loans by passing on the cost of IBRD funding that cover 40% of the cost of green hydrogen production (electrolyzer) systems.

135 Based on the modelling, Project description and as stated in the methodologies mentioned above, steps to estimate GHG emission reductions
included: (i) production capacity (electrolyzers installed capacity) was estimated based on expected Project support to be provided and current CAPEX
for electrolyzers; (ii) annual production (tons of green hydrogen produced) were estimated based on capacity, electrolyzer efficiency and electrolyzer
use factors, resulting in 14,000 tons of hydrogen to be produced per year; (iii) the annual amount of green hydrogen produced was multiplied by the
difference in GHG emissions between 'green' and ‘grey’ hydrogen replaced (9.5 kgCO2eq/kgH2), which resulted in 141,000 tons of CO2eq reduced
per year; (iv) the previous value was then multiplied by the expected project lifetime (20 years) to obtain the total direct emission reductions, resulting
thus in the final estimate of 2,830,000 tons of CO2eq reduced.
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41. Overall, it was found that the economic analysis results were robust and sustained, for most cases, even with 20
percent increases in CAPEX or OPEX (including operation and maintenance as well as energy costs), and in simultaneous
increases to both. Results are shown in Table A3e below.

Table A2e: Sensitivity analyses of the project’s economic model

Main case | Main case | Case 1: Case 2: Case 3: | Case 4: Case 5: Case 6:

(w/GHG | (w/o GHG | Allcosts | Allcosts | CAPEX | CAPEX OPEX OPEX

benefits) benefits) +10% +20% +10% +20% +10% +20%
Discount rate (%) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
NPV (Sk) 83,400 -74,400 35,400 | -12,600 | 61,800 40,200 57,000 30,600
EIRR (%) 9.7 -0.8 7.2 4.9 8.4 7.2 8.4 7.1

Note: CAPEX = capital expenditure; EIRR = economic internal rate of return; GHG = greenhouse gas; NPV = net present
value; OPEX = operating expenditure.

42. The internalization of environmental benefits accounted for an increase of 10.5 percentage points in the EIRR,
resulting in the Project achieving a positive NPV. Furthermore, changes to the main case SPC were all also tested and
showed the robustness of the economic case for the Project: in addition to considering a starting price of
76 USS/tonCO2eq (the average between the low and the high case scenarios for the year 2023), both a low case
(increasing from USS51 per ton in 2021 to USS$71 in 2038) and a high case (increasing from US$102 per ton in 2021 to
USS$142 in 2038) SPC were tested. While the low SPC case helped increase the EIRR in 6.8 percentage points (reaching a
total EIRR of 6 percent), the high SPC allowed for an EIRR of 11.6 percent; in both cases the NPV was positive.

Financial analysis results

43. In the case of the financial analysis, the benefits of creating the GHF and all its relevant instruments were assessed.
The analysis shows the support of the IBRD Project through CORFO’s GHF proposed financing structure would result in
two main positive and strategic outcomes:

e Asthe lower cost and longer tenor of the IBRD funds to be on-lent would allow to reduce the financing costs
of green hydrogen sub-projects, the cost of producing green hydrogen would be commercially competitive
and thus effectively contribute to the development of the industry in Chile.

e The GHF would attract the participation of commercial lenders due to the presence of strong risk mitigation
elements such as the DSRA and LRA, facilitating projects to be financed with private debt instead of equity,
helping jumpstart the market.

44, In the absence of the Project, sub-projects’ results would be worse since their materialization would seem unlikely
given the absence of proper risk mitigation to make them bankable by commercial lenders, and the high amounts of
investment required to implement them (which would need to be provided by sponsors). The table below showcases key
results from the analysis of expected support to sub-projects under the GHF as well as in the absence of this mechanism.

Table A2f: Financial analysis key results

Results w/GHF | Results w/o GHF

Total Project Cost (excl. financing) USS 29 M
Capital structure

Equity 30% 65%

Debt 70% 35%
Debt tenor 15.7 yrs blended 8 years (max.)
Interest rate SOFR + 2.91% blended SOFR + 8 (and above)
Total equity amount ( k USS) 9,477 19,229
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Sensitivities

45, The financial assessment also performed sensitivity analyses to test the robustness of key assumptions and
variables, assuming the GHF’s support to the sub-project in the terms and conditions described above. The main scenarios
tested out were:

e S1: Plant’s operational time is reduced by 10 percent and the cost of electricity increases 5 percent, both
during the Project’s lifetime. This scenario is highly conservative and unlikely as a reduction in production
combined with an increase in the cost of electricity could only be expected for a short period of time.

e S2: Terms and conditions of the private debt change and the interest rate increases to SOFR 8 percent. This
scenario would reflect a high-risk perception from commercial lenders, which would be more likely to
translate into their unwillingness to participate in the transaction.

e S3: Cost of equipment increases by 10 percent

46. Under the scenarios tested, and maintaining the price of green hydrogen sold for it to be competitive against grey
hydrogen produced in Chile, the GHF and Project would continue to be relevant and viable, as seen in the table below,
although a slightly higher equity injection would be needed.

Table A2g: Sensitivity analyses of the Projects’ financial model

Scenario 1 Scenario 2 Scenario 3
Availability of Plant 90% 100% 100%
Electricity cost 25.2 24 24
Commercial Bank spread 6% 8% 6%
CAPEX USS/MW 1,447 1,447 1,592
Capital structure
Equity 35% 32 % 35%
Debt 65% 68% 65%
Debt tenor (blended CORFO/WB + Commercial banks) 15.9 yrs. 15.8 yrs. 15.9yrs
Interest rate (blended CORFO/WB + Commercial banks) | SOFR+2.71% | SOFR+3.55% | SOFR+3.38%
Total equity amount ( k USS) 10,934 10,106 12,052
Detailed GHG emission reduction methodology considerations
47. The GHG emissions assessment boundary was defined around Chile, the baseline case was defined as grey

hydrogen production in Chile, and the project case was defined as green hydrogen production in Chile, partially displacing
existing grey hydrogen production. Overall, the GHG emissions assessment followed the following steps: (i) production
capacity (electrolyzers installed capacity) was estimated based on expected Project support to be provided and current
CAPEX for electrolyzers; (ii) annual production (tons of green hydrogen produced) were estimated based on capacity,
electrolyzer efficiency and electrolyzer use factors, resulting in 14,900 tons of hydrogen to be produced per year; (iii) the
annual amount of green hydrogen produced was multiplied by the difference in GHG emissions between the green and
grey hydrogen replaced (9.5 kgCO2eq/kgH2), which resulted in 141,000 tons of CO2eq reduced per year; (iv) the previous
value was then multiplied by the expected project lifetime (20 years) to obtain the total direct emission reductions,
resulting in a final estimate of 2,830,000 tons of CO2eq reduced. Key assumptions are further discussed below.

e Boundaries:

o Asdiscussed, the Project GHG estimates only considers the replacement of grey hydrogen produced
and used in Chile with green hydrogen to be produced and used in Chile. As such, green hydrogen
production supported by the Project is estimated to be equivalent to roughly 30 percent of current
production and consumption in Chile (annual hydrogen production would amount to an estimated
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(0]

e Baseline:

0

14,000 tons of hydrogen, while current production and consumption of hydrogen in Chile is around
61,000 tons).

The land footprint of electrolyzers is expected to be low and concentrated in existing industrial
areas, and the Project will include an exclusion lists to avoid land clearing emissions.

The emissions baseline was based on the GHG emissions from grey hydrogen. The sources consulted
estimated grey hydrogen production emissions at between 9.5 and 11tonCO2eq/tonH2, with the
larger number corresponding to cases when the natural gas for the SMR process had to be sourced
through long distances.

Embedded emissions from SMR were estimated at 9.5kgCO2eq/kgH2, taking into account that
natural gas does not only release CO2 during the SMR process, but is also used as an energy source
for the SMR process.

e Project scenario:

(o)

Conservative assumptions regarding the Project emissions were made, as the operation will rely
exclusively on green hydrogen produced with renewable energy. Hydrogen production supported
by the project will source electricity 100 percent from renewable generation sources.

Electrolyzers will have a 40 percent utilization factor on average. This is quite low, but it is a
conservative assumption to allow the electrolyzer system to be sized to fully use renewable energy
and not rely on a generation mix sourced from the grid (except in emergencies).

As such, there is no need to demonstrate the significance of emission reductions as the Project
supports hydrogen produced through electrolysis using exclusively (100 percent) low-carbon
sources

GHG emissions from electricity production, per MWh of electricity from those sources was
estimated to be negligible (0 tonCO2eq/tonH2).

Given the fact that green hydrogen would be replacing grey hydrogen in existing processes, post-
production carbon emissions of green and grey hydrogen are assumed to be the same, and thus
cancel each other out.
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ANNEX 3. Financial Intermediary Assessment

Objective

1. The objectives of the present Financial Intermediary Financing (FIF) assessment are (i) to confirm that the Chilean
Economic Development Agency (Corporacion de Fomento de la Produccion, CORFO) can successfully play an intermediary
role for this Project, (ii) to justify the rationale for debt financing at preferential (compared to commercial market rates)
but cost-covering lending rates to finance an emerging green hydrogen industry whose technical and financial
performance is yet to be confirmed, and (iii) to summarize the conditions that have to be met to ensure that the Project’s
objectives are achieved.

2. The assessment begins by providing a background of Chile’s financial sector and a review of CORFQ’s experience
and capacity to play its role as the Project’s financial intermediary. It then provides a summary of the Project features that
are relevant for the FIF assessment. This is followed by an assessment of the preferential characteristics of the loans in
the context of the FIF guidelines. The assessment concludes with a section summarizing the main design features and
conditions that the project should have to ensure that its resources achieve the Project’s objectives.

Overview of the Financial Sector

3. Chile’s financial sector is stable, deep, and well regulated. The International Monetary Fund (IMF), in its Financial
System Stability Assessment from December 2021, states that, “The financial system in Chile functions well overall within
a sound regulatory framework. It features large and deep financial markets in a sector dominated by conglomerates, six
systemic banks, and pension funds. The twin shocks of social unrest in late 2019 and COVID-19 were adeptly managed
thanks to massive and well-coordinated supervisory and fiscal policy responses, as well as unprecedented liquidity support
from the Central Bank of Chile (BC). Banks have remained profitable through the crisis, partially supported by central bank
financing and government-guaranteed SME lending.”'® As of June 2022, the assets of all the financial institutions
combined were equivalent to about 300 percent of the country’s GDP. The financial sector’s size and overall sound
performance provide a solid base to finance large infrastructure investments, such as those foreseen by the present
Project.

4. Credit to the nonfinancial private sector has been growing continuously since 2007, albeit with an interruption
due to the social unrest in 2019 and the effects of COVID-19. Faced with high inflation, which peaked at 14.1 percent in
August 2022, the Central Bank of Chile has increased its policy rate from 0.5 percent in July 2021 to 11.25 percent as of
December 2022. This, together with the measures taken by other central banks, has led in recent months to a substantial
increase in interest rates for the loans available in any currency in Chile [Chilean pesos, US dollars, and the inflation-
indexed Chilean “Units of Account” (unidades de fomento)] (see table A4.1). This hike in interest rates is likely to reduce
the demand for longer-term loans.

Table A3.1: Evolution of interest rates on loans in Chile

Types of loans Average interest Average interest
rate: Q4/2021 rate: Q4/2022
Loans in Chilean pesos, maturity over 3 years 15.13% 20.91%
Loans in US dollars for foreign trade, maturity over 1 year 3.18% 4.85%
Loans in Chilean Units of Account for housing, maturity over 3 years 3.82% 4.51%

Source: Original calculation based on statistics published in the Central Bank of Chile, “Boletin Estadistico,” https://www.bcentral.cl/web/banco-
central/boletin-detalle.

136 IMF (International Monetary Fund), Chile: Financial System Stability —Assessment (Washington, DC: IMF, 2021),
https.//www.imf.org/en/Publications/CR/Issues/2021/12/09/Chile-Financial-Systems-Stability-Assessment-510866.
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CORFO—

5.

Background and Assessment

CORFO will host the Green Hydrogen Facility (GHF). According to the FIF guidelines, CORFO is considered a

noncommercial institution. Its FIF assessment is thus primarily focused on its capacity to perform the assigned role as a
lender—be it indirectly through retail financial institutions (RFIs) or directly through project finance arrangements, and on
dealing with potential conflicts of interest and/or political interference.

6.

The evaluation process under the perspective of the FIF guidelines included two interviews with the senior

management of CORFQO’s Investment and Finance Management Unit (Gerencia de Inversion y Financiamiento, GIF), which
has been appointed to manage the GHF as well as assess its governance structure and organization, internal and external
controls, and financial performance. In addition, CORFQ’s appraisal also considered the following documents:

(a)

(b)

(d)
(e)

(f)

(g)

(h)
(i)
(i)
(k)
(1)
(m)
(n)
(o)
(p)
(a)

A review of financial statements and audit reports prepared by Deloitte for the fiscal years ending December 31,
2020 and 2021, with standard terms of reference for end-of-year external audits (including a letter to the
management, audit reports of five agreements between CORFO and the German Bank KfW, and a special
guarantee program for housing);

An external audit report by the Comptroller General of the Republic for the 2021 “Financing Project for
Productive Development,” which CORFO is implementing using a loan from the Inter-American Development
Bank (IDB) (the audit report assesses the reliability of the presented financial information as well as CORFO’s
compliance with the clauses of the loan agreement between the Government of Chile (GoCl) and the IDB);

A complete external audit report of the 2021 financial statements for the KfW-sponsored Energy Efficiency and
Renewable Energy program;

Internal audit report for IGR funds from 2020;

Assessment of the compliance with the specific procedures for the programs financing risk capital investment
funds and programs to finance the Mutual Guarantee Funds

Internal regulations pertaining to (i) the General Investment Guarantee Fund (Fondo General de Garantia de
Inversiones, FOGAIN), (ii) loan programs for MSMEs, (iii) the Credito Verde program, and (iv) the Risk Capital
programs;

Corporate Risk Management Policy from June 2019 and Risk Management Advisory Committee minutes from
June 2022;

Methodology for determining interest rates on loans;

Three assessments of the fees charged on guarantees in 2022 and 2023;

Agreement for determining guarantee coverages in 2023;

Methodology for determining guarantee ceilings per RFl;

Instructions and examples for the calculation of provisions;

A list of the programs managed by the GIF, and a list of all (closed and outstanding) loans that it manages;
Organizational charts of CORFO and of the GIF with detailed descriptions of units and staffing;

Minutes of meetings of the Risk Committee and the Advisory Committee for Investments;

A list of key performance indicators (historical and projected for 2023);

GIF monitoring reports for FOGAIN and Fondo Esperanza;

Examples of evaluations of nonbank financial intermediaries; and
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(s) CORFOQ’s IT recovery plan.

7. CORFO is a decentralized public service agency with its own legal personality and its own assets. Its mission is to
“Promote investment, productive and business innovation, and entrepreneurship, to strengthen human capital and
technological development so as to improve the country's productivity and achieve world leadership positions in terms of
competitiveness.” Among others, CORFO fulfills its mandate through the implementation of financing instruments (credit
guarantees and lines of credit), which operate only through RFIs and investment funds. CORFO manages over 50 programs,
the most important being programs that enable MSMEs to access finance. The large number of programs and their highly
diverse nature result in a very complex structure and model of operations.

8. The GIF operates three types of programs: (i) partial credit guarantee programs, (ii) lending programs, and (iii)
programs providing equity to technology firms in early stages of their development. As of December of 2021, these
programs supported a total of 130,000 businesses with partial credit guarantees and funding with a portfolio of
USS2.8 billion in coverage. Operationally, all credit guarantees and all funding in the form of loans (for a total of nearly
USS1.1 billion) is channeled by CORFO as an apex entity through over 100 RFls, which include both banks and nonbank
financial intermediaries, many of which are not regulated by Chile’s CMF. CORFO finances the equity investments by
providing long-term loans to investment funds, which use these resources to in turn make equity available to start-ups,
early-stage technology firms, and firms in their consolidation phase.

9. The review of the above mentioned documents and the interviews with GIF managerial staff regarding the FIF
criteria provides the following main findings:

e CORFO has a history as a professionally managed entity with adequate internal and external controls (see
below), technically grounded operational rules, and a professional technical staff.

e CORFO’s policies and risk management functions can be considered adequate. An adequate structure for risk
management is in place, with clear responsibilities.

e As astate entity, CORFO may be subject to political interference.

e The financial statements of 2020 and 2021 report overdue portfolios of, respectively, 14.26 percent and
13.23 percent (loans are classified and provisioned following an internal norm aligned with the criteria used
by the CMF for this effect). These figures reflect legacy problems with lending programs that are already
closed. The high rate of default is also explained by the fact that CORFO has not written off loans that have
been several years overdue.

e Other than these legacy problems, the quality of CORFQO’s loan portfolios is high. As of November 30, 2022,
CORFO did not report any overdue loans in the programs that are still in operation, with exception of the IGR
program, which is also being closed and which represents only 1.33 percent of the total active loan portfolio.

10. Conclusion: The findings from CORFQ’s review indicate that it is a suitable, experienced entity that can implement
the GHF with reasonable perspectives of success. The risk of political interference and, to a lesser extent, the deficiencies
of CORFQ'’s internal control system can be seen as the institution’s main weaknesses.

FIF-relevant Elements of Project Design

Project components

11. The Project will support the early deployment of green hydrogen supply investments in Chile through the creation
of a Green Hydrogen Facility (GHF). The Project will consist of an IPF loan for US$150 million to the Government of Chile
(GoCl) to be implemented through the Economic Development Promotion Agency (Corporacion de Fomento de la
Produccion, or CORFO) over a five-year period. The Project will comprise two components: (i) green hydrogen investment
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sub-loans and risk-mitigation instruments; and (ii) capacity building and project management. Both components will
support the establishment of the GHF and help develop the enabling environment. The components are described below.

12. Component 1: Green Hydrogen Investment Sub-loans and Risk-Mitigation Facility (US$143 million, IBRD). Under
this Component, the Project will provide investment sub-loans and risk-mitigation reserve accounts to help mitigate the
financial and early-stage constraints currently faced by the green hydrogen industry. Component 1 will finance credit lines
that will comprise: (i) sub-loans to finance up to 40 percent of electrolyzer system costs, and (ii) risk-mitigation instruments
through a debt service reserve account (DSRA) and a liquidity reserve account (LRA) to mitigate payment and performance
risk respectively to developers, lenders, and financiers. The GHF instruments under Component 1 will be deployed via
lending through retail financial institutions (RFIs) and, eventually, CORFO will be providing direct lending to sub-projects,
for which it will need to build its capacity and establish a project finance unit. The specific sub-components are described
below:

e Sub-component la: Green Hydrogen Investment Sub-loans (estimated US$120.79 million, IBRD) will provide
sub-loans for up to 40 percent of the investment costs (capital expenditures, CAPEX) of electrolysis systems.

e Sub-component 1b: Risk-Mitigation Reserve Accounts (estimated USS$21 million, IBRD) will finance reserve
accounts to mitigate the payment and operational risk associated to the green hydrogen production sub-
projects. The DSRA will be created to cover unexpected or untimely cash needs for private debt repayment
related to the financing of electrolysis systems of green hydrogen generation plant and will be available to
cover up to 12 months of interest and principal. The LRA will be created to cover unexpected short-term
technical underperformance in the green hydrogen generation plant and provide liquidity to the sub-project
to mitigate its potential technical underperformance.

13. Component 2: Capacity Building and Project Management (US$6.625 million, IBRD). This component will finance
technical assistance, capacity-building activities, and overall Project management activities to strengthen the enabling
environment for green hydrogen through the development of necessary professional, financial, and technical skills.
Component 2 would support knowledge products and studies in the following areas: (i) assessments to help inform ways
to foster demand for green hydrogen; (ii) promoting the use and access of public infrastructure; and (iii) analyses of the
expected hydrogen international commodities markets. Overall project management support will include, among other,
the following: (i) independent third-party consultants (firms) to assess the risks and support the technical, financial, legal,
and E&S evaluation of sub-projects under Component 1; (ii) capacity training in the technical, financial, and E&S
assessment of green hydrogen sub-projects; (iii) project fiduciary coordinator for the adequate financial management and
procurement aspects as well as monitoring of component 1 and 2; and its role as a one-stop-shop to facilitate sub-projects’
access to new and existing financial instruments (e.g., R&D Law subsidies, sub-loans, reserve accounts, guarantees, and
coverage); and (iv) project monitoring and evaluation activities.

Eligibility Criteria for RFls

14. The eligibility criteria for the Project’s RFls have not yet been fully developed. They are intended to include at least
the following: (i) being under the CMF’s supervision; (ii) not being under any sanction regime or financial restructuring
plan; and (iii) having policies that comply with local and international wrongdoing standards or meeting certain minimum
risk ratings. In addition, the appraisal of the participating financial institution will likely include the following criteria, which
are standard for FIF operations: (i) sound financial performance considering standard prudential indicators; (ii) existence
of adequate business practices, including a credit policy, risk management policies, an investment policy, loan collection
policies, business continuity, among others to ensure sound business practices; (iii) operational capacity (including the
technical capacity to carry out an adequate appraisal and supervision of the green hydrogen sub-projects’ technical,
financial, and commercial aspects; adequate loan monitoring procedures and loan collection experience; and adequate
Anti-Money Laundering/Know Your Customer policies and procedures); (iv) market-oriented governance; and
(v) experience in infrastructure projects, including energy, mining and oil and gas sectors.
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Eligibility Criteria for Sub-projects

15. The eligibility criteria being considered by the Project for the borrowing enterprises appear adequate to mitigate
the risks related to the sponsors and sub-projects: “Sub-projects will need to be in an advanced stage of maturity and
would be comprehensively assessed considering the following eligibility criteria: (i) equity and private debt leveraged; (ii)
sponsors’ experience; (iii) offtaker agreement in advanced negotiation stage and its characteristics; (iv) maturity of the
sub-project, including technical characteristics and risks; (v) technical and financial viability of the sub-project (having a
technical report prepared by an independent engineering firm and a business plan and financial model); (vi) ability to
assume financing commitments; (vii) environmental considerations (including GHG emissions reductions); (viii) social and
labor considerations (including local content in projects); (ix) advanced knowledge and capabilities of the developer and
equipment suppliers; and (x) complying with social and environmental permits and regulations. Further details as well as
eligibility and evaluation criteria and processes for the selection of sub-projects to be supported will be detailed in the
POM, which will be subject to approval by the Bank.

Pricing of CORFO’s Loans

16. The funding provided to RFIs or sub-projects by CORFO would be preferential (compared to commercial market
rates) but covering CORFO’s costs. Consistent with its October 2019 interest rate policy, CORFO will pass on the cost of
the IBRD funding, its own administrative costs, and the expected risk of default to its borrowers. In the case of lending
through RFIs, CORFO will calculate the risk of default considering the rating and the market price of the corporate bonds
issued by the respective RFls. In the case of direct loans to sub-projects, CORFO will calculate the risk of default following
an expert assessment of each sub-project. RFIs receiving funding to be on-lent would determine the rates of their
investment sub-loans considering market conditions.

17. The use of financing priced at cost, as described above, is justified by (i) the national and international public
interest in promoting the use of green hydrogen technology at scale, given the substantial environmental benefits that it
is expected to bring, (ii) the nascent stage of the green hydrogen industry, whereby first movers face higher initial risks
and higher prices given the technology’s limited track record, and (iii) the importance of attracting private sector
investments through public incentives from an early stage. By providing funding at preferential but cost-covering terms,
eventually in the form of subordinate loans, and by establishing reserve accounts, CORFO will enhance the RFIs’ as well as
the financed sub-projects’ capacity to manage the incremental risks of the Project’s innovative green hydrogen
approaches.

18. The use of blended finance, as suggested for this Project, is also consistent with the lending approaches of the
Climate Investment Funds for the climate finance infrastructures comanaged by the IBRD, IDB, African Development Bank,
Asian Development Bank, and the European Development Bank (EDB). These funds “target high-impact projects
responding to globally significant development challenges—from climate change mitigation and resilience to vaccine
deployment, water sanitation, and education—that otherwise could not go ahead without specialized financial support.”

19. Table A3.2 summarizes the Project’s compliance with the criteria for lending at below-market rates established in
IBRD’s FIF guidelines.
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Table A3.2: Project’s compliance with the criteria for lending at below-market rates established in the FIF

Test Factor for subsidized Justification for the proposed project design
# interest rate under FIF
1 Transparent Potential borrowers in the sub-project pipeline will be subject to a credit screening by the

participating RFIs and CORFO based on transparent, well-defined, and widely advertised
eligibility criteria.

2 Targeted The proposed Project design is well targeted to benefit early-stage green hydrogen
investments allowing borrowers to finance the acquisition of electrolyzers.

3 Timebound and capped | Timebound:

The participation of finance priced at cost in the total financing of green hydrogen facilities is
expected to decrease significantly over time as the technology matures and achieves
economies of scale—similar to wind and solar technologies, which were strongly incentivized
with public resources at their initial stages, and are today largely financed by private sources. 3’

Capped:

CORFOQ's participation in the financing of each sub-project will be limited to a maximum of 40
percent of the investment, and the resources provided by the Project will not be the largest
source of its funding.

4 Fiscally sustainable Given that the interest rates to be paid by RFIs and investors will be determined on a cost-
recovery basis, it is expected that such financing will not generate additional fiscal costs.

5 Level playing field The Government of Chile will use the due diligence system as an eligibility filter for lending
through RFIs and for direct lending to sub-projects. All interested borrowers will be able to
access preferentially priced financing(compared to commercial market rates) under the same
eligibility criteria. The terms of the loans will be priced depending upon each borrower’s
specific situation and risks.

6 Economically justified The Project will contribute to establishing in Chile a commercially sound green hydrogen
industry that is able to operate sustainably at scale, utilizing the country’s comparative
advantages in terms of (i) availability of abundant and affordable photovoltaic energy
generation, (ii) past experiences and lessons learned in the financing of larger solar and wind
energy projects, '3 and (iii) a sound and large financial system.

20. Considering this assessment’s results, it appears that the use of preferential finance priced at cost is justified at
the current stage of development of the green hydrogen technologies, and that it will not have significant adverse impacts
on the market.

Conclusions

21. CORFO is a suitable partner to implement this Project, while the use of preferential (compared to commercial
market rates) but cost-covering basis finance is justified as an instrument to develop the market.

137 |IRENA (International Renewable Energy Agency), Global Landscape of Renewable Energy Finance, 2018 (Abu Dhabi: IRENA, 2018),
https.//www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_Global_landscape_RE_finance_2018.pdf.

138 The 2019 Bloomberg report on the Clean Technology Fund states, “Most recently, the (Chilean) market has experienced issues related to an
overbuild of PV as the country's overall electricity demand has not grown as quickly as anticipated.” See BNEF (Bloomberg New Energy Finance), The
Clean Technology Fund and Concessional Finance (New York: BNEF, 2019), https://assets.bbhub.io/professional/sites/24/BNEF_The-Clean-
Technology-Fund-and-Concessional-Finance-2019-Report.pdyf.
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22. Certain aspects, listed below, should be paid special attention during Project preparation and implementation:

(i) The establishment of adequate eligibility criteria for RFls and sub-projects in the POM (which are subject to approval
by the Bank).

(ii) The need to build capacity within CORFO to (a) conduct a professionally sound assessment of the technological,
commercial, legal, and financial risks of the green hydrogen technologies and sub-projects, and (b) evaluate,
monitor, and recover the loans granted directly to enterprises.

(iii) The need to strengthen CORFO’s and GIF’'s governance framework to implement the GHF by strengthening

applicable internal control structures and procedures, and incorporating independent experts in the decision-
making processes.

(iv) Defining a disbursement condition for the use of Project resources for direct lending until CORFO (i) has led to the
design and preparation of a business plan for a unit that is in the first three years of its operation exclusively
dedicated to providing direct finance to green hydrogen projects; (ii) has established such a unit with an adequate
governance framework and the required technical, legal, and financial expertise to assess, design, approve, and
monitor project finance arrangements with limited recourse; and (iii) has developed the required policies,
procedures, and systems for project finance in a manner satisfactory to proper IBRD assessments.
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ANNEX 4: Pipeline of Green Hydrogen Sub-projects

1. This annex presents the pipeline of the 20 green hydrogen sub-projects in Chile at advanced stages (prefeasibility,
feasibility and construction). It also contains a series of slides with a description of each sub-project, including information
on scale, sponsors, location, production volume, estimated commissioning date, and estimated investments. The table
includes the project name, main sponsors, electrolysis capacity, expected commissioning date, main products to be
commercialized, and the electricity source used to produce green hydrogen.

2. The most advanced sub-projects in the pipeline are expected to become operational before 2028. The expected
accumulated electrolyzer capacity among sub-projects in the next five years (between 2023 and 2028) is estimated at
about 10,000MW (with an estimated USS$ 14,000 million of investment for electrolyzers). The sub-projects included from
2028 to 2030 are in less mature stage. This second phase could increase electrolyzer capacity by about 7,000MW (with an
estimated USS$ 10,000 million investment for electrolyzers).

3. The six (6) projects selected by CORFO to receive a grant are listed at the top of table A6a and mapped in the chart
below. CORFO awarded USS50 million in November 2021 to support six sub-projects that install 10MW (or more) of green
hydrogen production facilities provided that they initiate commercial operation by the end of 2025. Although CORFO
provided funds between USS2 to USS11 million to the six selected projects, these grants will only be provided if the sub-
projects are operational by the end of 2025.

roject

Figure Ada: Location of six selected p
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4. The table Ada also includes 14 projects identified by the MoE as having a higher level of readiness.
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Table A4da: Pipeline of green hydrogen project in Chile

Investment
Proiect name and Electrolysis Expected Electricit Needs in
maiJn ) capacity Stage!®® Projected Objective product Source ¥ Electrolyzers + Region CORFO grant
P (MW) Commissioning storage (USS
million)
Quintero Bay . Local, H2 for
(GNL Quintero Environment industry, transport L
1 . | 10 Impact 2024 ¥, transport, - g q [13.8] Valparaiso US$5.7
Acciona, gas blending and S
Assessment e million
Enagas) nearby utilities.
Yes
H2V green steel . Local, H2 to replace Solar, Wind .
2 (CAP) 20 Feasibility 2025 coke in steel making | and Grid [27.6] Bio-Bio U§$§.6
million
Environment Wind Yes
Ay Local + E E- ’
g | CErpeEE 240 Impact 2025 ocal + Export, Solar,and  [331] Magallanes US$16,9
(HIF & Enel) fuels ) o
Assessment Batteries million
Environment Yes
4 HyE).( Phase 1 26 Impact 2025 Export, Ammonia So!ar and [35.9] Antofagasta USS$9.5
(Engie & Enaex) Grid I
Assessment million
H2 Solar -
An.to'fagasta Local, H2 for
Mining Energy transport and e- Solar, 1.2 Yes
5 Renewable 80 Feasibility 2028 P MW in pilot | [110] Antofagasta Uss11,7
Methanol e
AMER TR . phase million
(AirLiquide & P
Atamostec)
Yes
HyPro
Local, H2 for fuel 2,4
6 | Aconcagua 20 Feasibility 2025 r;)fci:iln orfue Grid [27.6] Valparaiso isilfioln
(Linde & ENAP) g

139 Stage reported by H2 Chile Association, as of December 2022. Available at https://media.licdn.com/dms/image/C4D22AQGjeXrIxLcarQ/feedshare-
shrink_1280/0/1671554732122?e=16759008008v=beta&t=dXnVI9YxoZtITLusujcIZk9IXM7jN811zbzbINCLp804
140 Faro del Sur is the second phase of the project Haru Oni, which has a 1.2 MW electrolyzer capacity, will produce 350 tons per year of e-Methanol and 130,000 liters per year of e-
Gasoline. The facility already produced the first liters of e-gasoline in December 2022 and expects to start commercial operations in March 2023.
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https://mx.airliquide.com/air-liquide-se-suma-la-lucha-contra-el-cambio-climatico-comprometiendose-alcanzar-la-neutralidad-de#:%7E:text=Ubicado%20en%20la%20regi%C3%B3n%20norte,11%2C7%20millones%20desde%20Corfo.
https://mx.airliquide.com/air-liquide-se-suma-la-lucha-contra-el-cambio-climatico-comprometiendose-alcanzar-la-neutralidad-de#:%7E:text=Ubicado%20en%20la%20regi%C3%B3n%20norte,11%2C7%20millones%20desde%20Corfo.
https://media.licdn.com/dms/image/C4D22AQGjeXrlxLcarQ/feedshare-shrink_1280/0/1671554732122?e=1675900800&v=beta&t=dXnVI9YxoZtlTLusujcIZk9XM7jN811zbzb9NCLp804
https://media.licdn.com/dms/image/C4D22AQGjeXrlxLcarQ/feedshare-shrink_1280/0/1671554732122?e=1675900800&v=beta&t=dXnVI9YxoZtlTLusujcIZk9XM7jN811zbzb9NCLp804
https://www.hifglobal.com/haru-oni
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10

11

12

13

14

15

San Pedro de
Atacama 2.2
(Cummins)

H2Mineria

(Centro

Nacional 8
Pilotaje, Minera

San Pedro)

H2CSP PV

(EIG, Cerro 6
Dominador)
HOASIS

(TCI GECOMP)
Renewstable
Eolica Kosten
Aike, REKA
(HDF)

[thd]

21

Adelaida

(AES) 2:5

Volta

*
(DPP) >00

HNH Energy

(Austria Energy,

Oko Wind,

Copenhagen 2000*
Infrastructure

Partners, ASOE

Chile Diez SpA)

H2 Magallanes

*
(Total Eren) 8000

Feasibility

Construction

Pre-feasibility

Pre-feasibility

Pre-feasibility

Received
environmental
approval

N.A

Pre-feasibility

Environment
Impact
Assessment

2023

2023

2024

2024

2025

2024

2026

Projects expected to be commissioned from

2028

2028

Local, Power2X

Local, H2 gas

Local, H2 gas

Local, Ammonia

Local, Power2x

Local, H2 gas for
industry and
transport

Local + Export,
Ammonia

Export, Ammonia

Local + Export,
Ammonia

Self-owned
Solar PV,
4.2MW +
battery

Self-owned
Solar PV,
1MW

Self-owned
Solar
Thermal
Self-owned
RE

Self-owned
Wind,
36MW

Grid

Self-owned
RE and
PPA,
500MW

Self-owned
Wind,
2500MW

Self-owned
Wwind,
10000MW

[3.4]

[680]

[2,700]

[10,000]

Antofagasta

Santiago

Antofagasta

Antofagasta

Aysen

Antofagasta

N.A

Magallanes

Magallanes

No

No

No

No

No

No

No

No

No
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https://www.austriaenergy.com/en/green-hydrogen/
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eduedons Local + Export ;eElfJ;OWHEd
16 | Green Hydrogen | 1375* Pre-feasibility 2029 . Port, [1,800] Magallanes No
(Albatros) Ammonia battery,
1922MW
Faraday project
(Viainstrearm Local + Export ;eElfar(:;vned
17 | Renewable 2800* Pre-feasibility 2029 ) Port, [3,800] Antofagasta No
Power, Aker Ammonia PPA,
clean hydrogen) 3600MW
Frontera Self-owned
18 792* N.A. 2029 Export, Ammonia RE, [1,000] N.A. No
(Frontera SpA )
P 1000MW
H2V Cabeza del
Mar (green Self-owned
19 hydroggen 840* N.A. 2030 Export, Ammonia RE, [1,100] Magallanes No
Energy) 1100MW
HyEx -Phase 2- Local + Export, PPA,
e (Engie,Enaex) 1800 N.A. 2030 Ammonia -~ [2,400] Antofagasta No

Source: The table was prepared by the World Bank Energy Team, with inputs from the Ministry of Energy and Chile’s Green Hydrogen Association.

*Based on the large capacity that will be installed for these projects and the track record of similar green hydrogen projects being constructed in Chile, it is
foreseen that the marked projects will be developed in phases. However, as of January 2023, no further information is available on the size or date of the
construction phases.
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