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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

= Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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Chile’s energy context

» Very scarce fossil fuels, high availability of renewable energy resources ‘
"PELP 20232027
*  Mainly private energy market with an articulating and regulating role of the State

Technical potential of renewable energy
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j'CA Thermal Plants in concentration process of mining industry &
AGC Inc. (Tokyo)

(Development Issues Concerned in Mining Sector ) (ProductslTechnoIogies of the Company )

* Energy is highly dependent on fossil fuels and relies *Glass for solar thermal plant using glass with features

on imports for natural gas and coal. such as high transparency and flatness

» It will be necessary for mining companies to utilize *Solar thermal plant for mining concentration process
renewable energy in the future. using a mirror using the above

* Fossil fuels are mainly used in the concentration
_process. AN )

Survey Outline

« Survey Duration: October 2021~December 2023

» Country/Area: Chile/Atacama, Metropolitan, Antofagasta, Coquimbo

* Name of Counterpart: CORFO

» Survey Overview: With the aim of introducing solar thermal plant using e
high-quality glass to concentration process for mining companies, we :
aim to gain the understanding of mining companies and sell it to solar

Solar Thermal Plant

thermal plants using AGC glass. ol
4 N 7 . ™
How to Approach to the Development Issues Expected Impact in the Country
* Propose the use of solar thermal plant for the * Energy decarbonization is promoted.
concentration process with mining companies as = Utilization of abundant renewable energy in mining
customers. industries as one of key industries in Chile.
= After investigating the project, we will conduct a * Utilization of solar thermal energy as a sustainable
demonstration activity together with the CORFO to appeal mineral processing process
the effectiveness of this facility to mining companies.
= We will sell Solar Thermal Plant using AGC glass.
N J N\ J
As of August 2023
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Summary Report

Chile

SDGs Business Model Formulation Survey with
the Private Sector for Solar Thermal Plants in

concentration process of mining industry

October, 2023

Japan International Cooperation Agency

AGC Inc.

1. BACKGROUND
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Chile lacks fossil fuel resources, and since 1997, the country has been importing natural gas and coal
from overseas to supplement the energy needed for economic growth. However, the country is rich in
natural energy, with an abundance of sunlight in the Atacama Desert, which is located in the northern
part of the country, and of strong winds in the southern part of the country. Therefore, in its energy plan
“Energia 2050,” the Chilean government has presented a national plan to increase the proportion of
renewable energy (including hydropower) in Chile’s electricity generation from just under 50% at the
end of 2018 to 60% by 2035 and 70% by 2050. The country has pledged to completely close all coal-
fired power plants in the country by 2040, and has set even more ambitious goals for COP25.

The biggest advantage of the solar thermal plant (STP), which is the technology proposed in this study,
is that electricity generation can continue at night using the heat medium heated by solar thermal
energy during the day as the energy source. The STP can provide a stable supply of energy even at
night, when electricity generation with regular solar power generation is difficult; therefore, the
widespread use of the STP will contribute to the promotion of renewable energy use in Chile.
Additionally, the STP can supply not only electricity but also heat for concentration, and is also
expected to promote the substitution of current coal-fired energy with renewable energy for the
concentration of copper products, which is one of the main industries in Chile. AGC Inc. is a supplier
that manufactures high-transmission glass, which is the material for the focusing mirror that is the main
part of the STP, and is working to popularize the proposed technology with the aim of securing
delivery locations.

The first STP for power generation in Latin America, a 110 MW plant, began operation in 2021;
however, STPs for mining have not yet started operation. Mining is an important industry in Chile, and
it is thought that green mining needs to be promoted through the implementation of demonstration

plants in the future.

2. OUTLINE OF SDGs BUSINESS MODEL FORMULATION SURVEY
(1) Purpose
A business model will be formulated by examining the possibility of mining using renewable energy
through the introduction of STP using high-transmission glass, business ideas that contribute to

achieving the SDGs, and the possibility of utilization in Official Development Assistance projects.

(2) Activities
1. Contributions to development issues/SDGs
1-1. Development issues of target countries/regions
1-2. Consistency with country development cooperation policy
1-3. Development issues through business development, and possibility of contributions to SDGs
and its development effects
1-4. Possibility of collaboration with existing ODA projects and creation of new ODA projects

1-5. Contribution to the local economy and regional revitalization in Japan
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2. Business model formulation

2-1. Development plans, policies, regulations, etc.

2-2. Market analysis (economic/social trends, competition, etc.)
2-3. Local suitability (price, needs, specifications, services, etc.)
2-4. Expansion format and partner candidates

2-5. Income and expenditure/financial planning

2-6. Business model formulation

2-7. Business development policy after completion of this survey

2-8. Expected issues/risks and countermeasures

(3) Information of Product/ Technology to be Provided
The STP, which is the proposed technology in this survey, is a plant that heats a heat medium using
solar thermal energy during the day, and the thermal energy of the heated heat medium can then be
used for power generation and other purposes. Although it can be used only in areas with high solar
radiation, it has a comparative advantage in price and durability compared to solar power generation.
Additionally, the heat medium of the STP maintains a high temperature even at night, which makes
providing a stable energy supply even at night possible, which is difficult to do with solar power
generation.
The most important part in the STP is the focusing mirror, which has transparency, flatness, and
durability for collecting solar energy, and its production requires high-transmission glass. The
proposing corporation supplies high-quality low-carbon technologies and products as a supplier of

high-transmission glass that is used in focusing mirrors.
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Fig. 1 Various formats of STP
Source: NEDO Renewable Energy Technology White Paper 5 Proposed companies based on

the current status of solar thermal power generation technology and roadmap

(4) Counterpart Organization

None

(5) Target Area and Beneficiaries

AGC Inc. supplies mirror glass, which is a core technology in the use of solar thermal energy, to
European mirror manufacturing companies. Profit generation is assumed through sale of mirrors that

use high-transmission glass for mirrors to plant construction companies that are contracted by mining
companies.

(6) Duration

Two years, two months

(7) Survey Schedule
October 2021 ~ December 2023

3. ACHIEVEMENT OF THE SURVEY

The potential contribution of the introduction of the proposed products and technologies to solving

development issues and achieving the SDGs listed below was clarified.
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Goal 7. Ensure access to affordable, reliable, sustainable, and modern energy for all

Target 7.1. By 2030, ensure universal access to affordable, reliable, and modern energy services
Target 7.2. By 2030, increase substantially the share of renewable energy in the global energy mix
Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization, and foster
innovation

Target 9.4. By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with
increased resource-use efficiency and greater adoption of clean and environmentally sound
technologies and industrial processes, with all countries taking action in accordance with their
respective capabilities

Goal 13. Take urgent action to combat climate change and its impacts

Target 13.2. Integrate climate change measures into national policies, strategies and planning
Direct contributions to the realization of Goals 7, 9, and 13 are possible by introducing highly

reliable renewable energy that uses glass focusing mirrors from AGC Inc. in the mining industry.

AGC will conduct business targeting the high-transmission glass used in STPs in Chile. The final
customer will be mining companies implementing STP; however, AGC, as a material manufacturer,
will continue to promote high-transmission glass from the R&D and demonstration plant stages. The
Chilean government has set a goal of increasing the amount of renewable energy generated by solar
thermal power generation to 1 GW by 2028.

AGC is planning to expand its overseas business by exporting the high-transmission glass needed for
solar thermal power generation. AGC is a material manufacturer and not an engineering corporation;
therefore, the actual STP engineering, procurement, and construction will be entrusted to specialized
companies, and AGC is planning to expand its overseas business by researching, developing,
manufacturing, and selling glass for higher-performance STPs. The glass currently used for solar
power generation mirrors is 2—4 mm thick, and the company is developing glass that is thinner than
this. The present project aims to expand overseas business through exports; however, the STP is
generally a per-case project. When high-transmission glass was delivered for the first solar thermal
power plant in Latin America, high-transmission glass was delivered to a joint venture company in
Chile in order to create mirrors. A similar process is expected for STPs for mining. The company is
currently looking to create business opportunities with German engineering companies that have
strengths in solar power generation. Through the company’s travels to date, connections have been

established with engineering companies in countries such as China and Spain.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country
As of the end of 2018, renewable energy (including hydropower) accounted for just under 50% of
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2)

Chile’s electricity generation. The country has a national plan to increase this proportion to 60% by
2035 and 70% by 2050. Incidentally, as of the end of 2018, non-conventional renewable energy (i.e.,
renewable energy excluding hydropower) accounted for 18% of Chile’s electricity generation, and
the country planned to increase this to 20% by 2020. Additionally, the Production Development
Corporation (Corporacion de Fomento De la Produccion, CORFO) has set the goal of its activities as
utilizing the high solar radiation in Chile to actively promote STPs.

The biggest advantage of STPs is that it can provide reliable and stable quality energy even at night,
and it is thought that it can directly contribute to the SDGs Target 7.1, “By 2030, ensure universal
access to affordable, reliable and modern energy services”. Additionally, accelerating the
popularization of renewable energy in Chile will directly contribute to SDGs Target 7.2, “By 2030,
increase substantially the share of renewable energy in the global energy mix”.

Chile has the highest potential in the world for direct sunlight, and it is truly a natural resource for
the country. However, most of the energy that is used to smelt copper products, which is a major
component of its industry, comes from coal-fired power. STPs are capable of supplying not only
electricity but also heat for smelting and will greatly contribute to the production of green copper
(i.e., copper made using environment-friendly production methods), the demand for which has been
increasing in recent years. Therefore, it will greatly contribute to SDGs Target 9.4, “By 2030,
upgrade infrastructure and retrofit industries to make them sustainable, with increased resource-use
efficiency and greater adoption of clean and environmentally sound technologies and industrial
processes, with all countries taking action in accordance with their respective capabilities”.

As part of a national plan, Chile has set out to raise the proportion of renewable energy to 70% by
2050 and to close all coal-fired power plants by 2040. Thus, solar thermal energy plays a major role
as a specific measure for SDGs Target 13.2, “Integrate climate change measures into national

policies, strategies, and planning”.

Lessons Learned and Recommendation through the Survey

This survey clarified that the Chilean government is promoting specific policies, including the
Paris Convention, to combat global warming. It is a fairly ambitious plan that includes bringing
forward the closure of coal-fired power plants that was outlined in the original plan, and drastic
policies are likely necessary for achieving this plan. This project could also contribute to the
decarbonization of the mining industry; therefore, it is hoped that the government will continue to

demonstrate strong leadership and promote global warming policies.
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