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1. Executive Summary 
 

Country Quick Facts 
Size: 756,102 Sq. Km 
Population: 17,772,871 (2014) 
Type Of  Government: Republic  
Head Of  State: Michelle Bachelet 
Capital: Santiago 

Chile a developing country has experience a sustained growth 
over the last decades, thus resulting in a proportional increase 
of  the energy consumption, is the fifth biggest energy consumer 
in the continent, but unlike most of  the other large economies 
in the region, it is just a minor producer of  fossil fuels. 
Therefore, Chile is highly dependent in energy imports, thus 
being exposed to price volatility and supply (e.g. The 
experience with natural gas imported from Argentina is a clear 
evidence of  this). The growth of  energy supply in the last 
decade has been dominated by thermoelectric generation 
derived from fossil fuels. In 2010 Chile has 6 GW of  installed capacity, approximately one-third 
of  the electricity generation of  Chile is attributed to hydroelectric power plants that supply most 
of  the electricity to the largest red of  the country, The Central Interconnect System (SIC). Wind 
power has grown at an estimate of  198 MW , and is ready to keep growing with the construction 1

of  the "El Arrayan" project (115 MW), which would be the biggest wind park when operation 
starts (2024). New incentives has been translated into technologies developments that have not 
participated of  the energy mix since until recently. New projects of  solar energy and geothermal 
will be developed soon, since these resources abound in the country. 

2. Country’s General Energy Information 

Chile's energy mix is composed by around 63% of  fossil fuels, 34% of  large hydropower and 3% 
by non-conventional renewable energies. And as a result from the Nacional Energy Strategy 
introduced by the government in 2012, a commitment to achieve the target of  10% of  non-
conventional renewable energies increase by 2024 was proposed specifying the "roadmap" that 
seeks to transform the energy sector for the next two decades. 

Installed Capacity in Chile, Central Energía: Up-to-date information of  the power capacity installed in Chile. 1

Retrieved 15-05-2012 
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Following the proposal from the National Energy Strategy, Chile has to add up more than 8 GW 
of  new electricity generation by 2020 to satisfy the expected energy demand. Since 2010 the 
growing rate has been 6%, which means almost an increase of  2,500 GWh of  the electricity 
demand by year. Likewise an increase of  supply of  about 8,000 MW of  new generation projects 
would be needed to meet the demand. 

Energy production and distribution in Chile is composed by 4 main systems, The Norte Grande 
Interconnected System (SING) that covers the north of  the country, meeting principally mining 
needs. The Central Interconnected System (SIC) covers the central zone where most of  the 
population is concentrated. In the southern part of  the country, Aysén and Magallanes electric 
systems provide electricity services with no more than 130 MW of  installed capacity. In total the 
SIC and SING cover 98.3% of  the country's population and meet 99.4% of  the electric demand. 
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Figure 2: 



 

3. Renewable Energies 

From its vast wind, hydropower, and biomass resources in the South to its robust solar resources 
in the North and overall geothermal potential throughout the country, Chile offers a clean energy 
potential that few countries can match.  

• Taking into consideration all 4 interconnected systems, in 2010 the energy generation based on 
renewable resources was of  about 22,500 GWh, which means a portion of  38% of  the total 
generation (CNE, 2011).  

• For 2010, 47.5% of  the SIC installed capacity corresponded to renewable energy. 
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Figure 3: Interconnected Systems  

Source: Latin American Energy Organization

Table 1: Summary Table of  Renewable Energy Capacity



Wind Energy  

Principally has been used for rural electrification processes. It is estimated that 25 GW could be 
generated in the country. However the biggest potential is located in the southern part of  Chile, 
in the remote area of  Patagonia; the distance to the SIC makes a large wind farm unprofitable in 
the Patagonia, because the local demand is still low. In other parts of  the country, several large-
scale wind farms are currently under construction. 

Solar Energy 

Despite the limited development that has occurred to date, Chile is home of  one of  the largest 
solar energy resources of  the world: the Atacama Desert (the driest desert in the world) receiving 
up to 9.28 KWh of  sunlight per day; in fact, due to the high energy prices in certain areas, Chile 
is about to became one of  the first world markets where PV economy could facilitate a 
investment of  the private sector without subsidies. 3,100 MW of  solar energy projects has been 
approved and additionally 908 MW are under review since 2013. Currently the first CSP project 
is being built at the Atacama Desert by the company Abengoa Solar. 

Hydropower  

There is a huge hydropower potential in the south zone of  Chile. It is estimated that 
hydroelectric potential in Chile, both in reserves and run-of-the-river dams could easily exceed 
9,000 MW.  

Is a historic hydroelectric 

power station located 14 
kilometers south of  Lota, 

Chile. It came on line in 
1897, and was the first 

hydroelectric plant in 

Chile and the second in 
South America. 
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Chivilingo Hydroelectric Plant

Source: Wikipedia Encyclopedia

Atacama Desert



Biomass 

Represents about half  of  the production of  non-conventional renewable energy in Chile. The 
energy generated by the biomass projects are currently added directly to the red, principally 
through co-generation plants that use industrial wastes of  paper production, in fact forest 
industry in Chile has become very efficiently in its prices, turning waste into electricity; which has 
abandon efforts to turn it into biofuels conversion of  second generation, 

Geothermal Energy 

Located in the region called "Cinturón del Fuego" with a surprising 10% of  the world active 
volcanoes, thus generating an abundant potential for geothermal energy. However, no projects 
are being planed in Chile or in Latin America, despite of  having a potential of  16 GW in the 
country, thus the need of  a larger electricity system. Since 2008 the congress has approved a bill 
to support companies that seek to invest in the development of  geothermal energy projects. The 
Ministry of  Energy has pointed out that exist 35 GW installable as a minimum of  this 
technology. There are two current projects with its Environmental Classification approved that 
will add 120 KW. 

4. Context Analysis 

The development of  renewable energies in Chile has been a gradual process over the last two 
decades, even though the resources in the country are abundant, it is still at an early stage and 
little diversified. Nowadays a national debate of  the energy sector is being held, in order to 
evaluate future strategies to diversify the national energy mix. According to this, and taking into 
consideration the sustainable development principles, several aspects will be evaluated to identify 
the main issues as well as the opportunities that Chile has to deal with to increase and promote 
the use of  renewable energies. 

Politic aspects 

Chile's energy policy was establish in 1982, which gives to the private sector the energy 
generation, distribution and transmission, thus the state depends on its rules and economic 
activity, in this way the energy development in the country does not have a strategic outlook 
rather than calculating the profit is going to return to each company for their investment. 
Therefore the state is subsidiary of  the private sector, moreover there is a lack of  medium and 
long-term policies which creates legal uncertainty and a energy crisis governance issue. On the 
other hand, Legislation is aimed at developing renewable energies is already in place, but for the 
time being offers limited incentives. According to plans, the Chilean government will implement 

INTRODUÇÃO A ENGENHARIA DE ENERGIA !6



a large net-metering regime in the coming years, allowing residential consumers and small 
business to install renewable energy systems in their homes and businesses.  

In general there are some solutions that could be applied to face and solve the regulatory issues: 

•Establish laws to keep the continuity with energy processes, making a stable scenario for 
renewable energy development, even though new political visions take place. 

•Allow national projects to sell energy. 

•The state need to have a main role monitoring energy projects, preventing the monopolization 
of  the sector through a creation of  a energy process regulatory act.  

•Increase subsidies for low-income energy sector, in order to expand energy generation and 
distribution. 

•Promote R&D to improve renewable-energy efficiencies. 

Economic aspects 

Currently there is a tough competition to award tender offers, due to the fact that energy sector is 
highly demanding in prices and strong investments, making more than 90% of  the energy 
production and distribution being regulated by just three main companies in the country. 
According to economic engineering, in Chile there is a marginal price theory applied to the 
energy sector, producing a lack of  competitiveness in the energy business and establishing a 
monopoly of  oil companies with enough capital and investment opportunities to lead the sector. 
As a result not enough companies are being aimed to invest in renewable energies to produce a 
visible change in the course of  the energy mix diversification. As a consequence of  this, is 
reasonable to set for non-conventional renewable energy sector certain separated tender being 
offered, and also to decrease the risk for investors outside of  the renewable energies business, thus 
strengthening the development of  new generation renewable projects. 

Environmental aspects 

To evaluate this aspect, is important to understand the relation between energy consumption and 
the depletion of  natural resources with the concept of  Eco-efficiency as a approach that seeks to 
minimize environmental impacts by maximizing material and energy efficiencies of  production. 
This might be one of  the complex aspects to evaluate, because Chile presents a inconsistency 
between environmental and economic sectors, due to the relationship of  profit (for company)/
price (for costumers), owing to avoid the production externalities that increase prices in the 
process. 
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Likewise Chile has set some regulatory environmental parameters to evaluate partial impacts of  
energy proposals, which is really important in order to promote sustainable practices and 
benefiting the renewable industry to enter in the business. Also green taxes are currently included  
in the bill reform presented by the government which set a tax of  $5 US per Ton of  CO2 
emitted by boilers and turbines (+50MW) of  thermoelectric plants, and eventually promoting the 
presence of  renewable energy industry. 

Social aspects 

In general the main issue is the lack of  territorial organization and also the organization of  
national citizen jurisdiction that allow to manage the externalities of  energy generation at a local, 
regional and national level; because with the right regulation process a resource study will be 
developed and the social impacts can be evaluated and prevented before the approval of  new 
energy infrastructure projects. In addition, the lack of  citizen participation through a mediation 
process with the government, is concentrating important energy sector decisions being taking by 
high industrial elites, which is not the best option for a low income and incipient industry like the 
renewables. In this case, a plausible solution would be the creation of  a citizen license to promote 
and allow social participation as a regulatory method where citizens can evaluate energy 
proposals for a specific region under governmental parameters to take into consideration specific 
aspects of  the impacts of  energy projects, as a result society can be informed about renewable 
energy options and also generate a discussion of  energies drawbacks and advantages, to debunk 
the different types of  energy, its uses and options, creating a big picture of  the real country 
energy needs. 

"The problems faced are the electricity market distortions between companies, investment facilitation for 
projects and little citizen participation, excluding territorial organization, regarding with a participation of  
several ministries and without citizens, in any case no role of  social involvement is done."  

Sara Larrain- Director of  Sustainable Chile. 

5. Conclusions 

To ensure energy safety and avoid continuous price volatility, Chile needs to generate its own 

energy, thus decreasing international dependence, generating national business opportunities 
and approaching its renewable resources for energy generation. Furthermore a diversification 

of  the energy mix will supply an infrastructure planned to meet the present and future energy 
demand. 

Even thought renewable resources could be abundant in a country, it's imperative to study the 

impacts of  that energy use, to set a real value of  the return over investment in several society 
sectors.  
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A common-pool resource (also sometimes called an open-access resource) suffers from big 
multilateral negative externality problems. This situation is sometimes called the “tragedy of  

the commons.” Like public goods, common-pool resources are non-excludable. However, they 
are highly rival in use. Many natural resources have common-pool features, that is why a 

governmental regulation is needed to establish an equilibrated and long-lasting use common 
resources. 

Sustainable development is not a fixed state of  harmony, but rather a process of  change in 

which the exploitation of  resources, the direction of  investments, the orientation of  
technological development, and institutional changes are made consistent with future as well as 

present need, representing a interrelationship between people, resources, environment and 
development. 
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