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The World Bank Group’s Partnership for Market Readiness aims to assist Chile in meeting the 
climate challenge by scaling up market instruments in order to help mobilize larger climate finance 
flows. In order to do this, several things are needed, including: (i) opportunities to design and 
develop market instruments (such as a forum for technical exchanges and the sharing of lessons 
learnt); (ii) necessary in-country capacity to implement these instruments; and (iii) opportunities 
to pilot new instruments. In order to do this, it is necessary to evaluate, design and develop market 
instruments that have demonstrated their ability to support greenhouse gas (GHG) mitigation and 
sustainable development by driving financial flows toward carbon development activities in a cost-
effective manner.  

The first step to an effective market mechanism approach in Chile is to diagnose the current 
economic profile, understand the country’s use of energy and how the country will develop and 
grow in the coming years, and how this growth will impact the country’s emissions profile. Once the 
diagnosis is complete, it is necessary to identify the potential emissions reduction with associated 
cost-benefit analyses of these reductions in order to provide an appropriate market profile. Against 
this background, the organization requests an advanced study of the local emissions situation, 
focusing on the potential emissions reduction and a corresponding cost-benefit analysis of these 
reductions in order to provide an appropriate basis for future decisions.   

Several recent studies have attempted to diagnose Chile’s current situation and model its future 
growth and energy demand considering different timeframes and a wide range of assumptions, as 
shown in Table 1. These studies have different views on the country’s future growth, definitions of 
the short, medium and long term time frames, and different approaches as to what Chile’s future 
energy options are and the impact that mitigation measures will have. This is especially true of the 
projected future of the energy matrix and the modeled penetration of non-conventional renewable 
energy, as well as the expected operating costs of these technologies. The potential impact that 
energy efficiency could have on energy use varies significantly among studies. Finally, these future 
scenarios are highly dependent on policies and initiatives that need to be developed and applied 
successfully, giving these scenarios a high degree of uncertainty as these had yet to be defined 
before their elaboration. The institutions that have undertaken these studies include government 
organizations, consultancy firms (POCH Ambiental), academic institutions (PROGEA, CCGUC and 
GreenLab UC) and a private-public think-tank set up by the government (CADE). 

This project is set up as a Two-Phase process, with the first phase as a diagnosis of Chile’s economy 
and projected growth; its energy use and future energy demand and the emissions associated with 
this demand, how they are expect to develop in coming years (short, medium and long term) and 
the potential mitigation opportunities that could be achieved. The second Phase consists of a cost-
benefit analysis of the different mitigation potentials presented to assist future dialogue with key 
sectors. This document systemizes the information available into the necessary building blocks of a 
market mechanism to mitigate Chile’s greenhouse gas (GHG) emissions.  

The profiling section of this study describes the public policies relevant to climate change, the 
energy sector and energy efficiency, which could be relevant for the design of a market-based 
mitigation mechanism. These are included and discussed in chapter 1, giving particular emphasis to 
the national energy strategy and the means with which the government aims to fulfil it. The 
Ministry of Energy has recently been very active in developing actions to fulfil the intentions set 
forth by the action plan, many of which coincide with Chile’s commitment to GHG emissions 
reduction through energy efficiency and renewable energy. Careful consideration of these policies is 
a critical part of the process of developing an effective mitigation mechanism.  
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The report goes on to describe Chile’s economy in terms of its growth, main productive sectors and 
its trade relations, as well as the major challenges faced by the economy. The following chapter 
describes the economic growth projections that the country is likely to undergo in the short, 
medium and long term, including the likely growth scenarios of its main productive sectors: 
Industry and Mining, and Forestry. 

The country’s key indicators are then presented to provide a perspective on Chile’s current 
situation.  Chapter 6 continues by detailing the country’s energy profile, providing relevant 
information on the evolution of the primary energy generating sector and its trends, characterizing 
the supply and demand aspects of the energy sector, and how demand is distributed among the 
different productive sectors.  Chapter 7 goes on to describe how the generation matrix may develop 
under different scenarios and how the energy demand is expected to grow as a whole and per 
individual sectors.  

The country’s economic activity and energy use are closely correlated to GHG emissions and the 
country’s GHG inventory, this inventory is discussed in chapter 8 in the context of the country’s 
need to mitigate emissions and defining the most carbon-intensive sectors. The growth of GHG 
emissions in the coming years is then discussed in chapter 9 based on different existing local 
studies and identifying key assumptions made and drivers of change. From this assessment the 
major emitting sectors are described in chapter 10 to then continue to present the country’s 
possible mitigation potentials in chapter 11. Existing research was analysed based on estimated 
potentials, time horizons, scope and modeling used.  

Based on the information from Phase I, a cost-benefit analysis of existing mitigation potentials was 
undertaken in chapter 12 to allow a more informed future dialogue between key stakeholders which 
could be affected by the implementation of a market-based mechanism. A strong emphasis was 
given in this assessment to the Government’s existing international commitments. This dialogue 
has also been enriched by assessing and comparing estimated costs, evaluating the financial 
expense of different alternative policy options and assessing co-benefits and synergies with green 
growth pathways.   

 

Table 1 Studies analyzed 

Study Reference 
Name 

Period Energy 
Profile 

Emissions 
Profile 

Mitigation 
Profile 

Analysis 

"Design of a Model to 
Project Long Term National 
Energy Demand " PROGEA. 
2008 

(PROGEA , 
2008) 

2000-2030  x x Energy 
sector profile 
and 
projections 

“Projection of the Evolution 
of GHG Emissions in the 
Energy Sector                                 
2000-2025” POCH 
Ambiental.2009 

(POCH 
Ambiental, 
2009) 

2000-2025   x GHG 
emission 
growth 
projections 

“Energy Consumption, 
Greenhouse Gas Emissions 
and Mitigation Options for 
Chile, 2007-2030” 
PROGEA. 2008 

(PROGEA 2, 
2008) 

2007-2030    GHG 
emission 
growth 
projections 
Emission 
reduction 
potential 
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Advisory Commission for 
Energy Demand CADE.2011 

(CADE, 2011) 2012-2030  Only in Energy 
Sector 

x Energy 
sector profile 
and 
projections 

"Analysis of Future Options 
for GHG Mitigation for the 
Energy Sector in Chile. " 
POCH-CCGUC. 2010  

(POCH-
CCGUC , 
2010) 

2009-2030 Poch 
Ambiental 
2009 

Poch 
Ambiental 
2009 Other 
sectors 
Blue and Black 
Scenarios 

 Emission 
reduction 
potential 

"Estimates of Cost and  
Potential GHG Abatement 
for Different  Future 
Scenarios" CCGUC.2010 

(CCGUC, 
2010) 

2010-2030 Poch 
Ambiental 
2009 

Poch 
Ambiental 
2009 

 Emission 
reduction 
potential 

"Co-Benefits of GHG 
Mitigation"                 
GreenLab UC. 2011 

(GreenLab 
UC, 2011) 

2010-2030 For other 
sectors based 
on POCH 
Ambiental 
2009  

  Emission 
reduction 
potential 

“Second National 
Communication of Chile” 
Ministry of Environment. 
2011 

(Ministry of 
the 
Environment, 
2011) 

2000-2006 
(GHG 
inventory) 

x   GHG 
emissions by 
sector 

“LEAP Model 
Implementation” PROGEA 
2011 

(PROGEA 3, 
2011) 

2007-2020    GHG 
emissions by 
sector, 
emission 
reduction 
potential 
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2. Policies and Strategies 
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2.1 National Climate Change Strategy 
 

In January 2006, the Executive Board of CONAMA1 approved the creation of the National Climate 
Change Strategy (NCCS) (CONAMA, 2008) along with its Technical Committee and Board of 
Directors. The Strategy is structured around three main focal areas: adaptation, mitigation and the 
creation and promotion of national capacities. Each area has its own objectives to ensure a 
comprehensive response to climate change, while the third area is also a cross-cutting one, in the 
sense that it is essential to adequately support actions in adaptation and mitigation. 

Table 2: National Climate Change Strategy 

AREA OBJECTIVES 

Adaptation to 
the impacts 
of climate 
change 

1. Evaluate environmental and socioeconomic impacts of climate change in 
Chile 

2. Define adaptation measures 

3. Implement and follow-up on adaptation measures 

Mitigation of 
GHG 
emissions 

1. Analyze alternatives for mitigating greenhouse gas emissions in Chile 

2. Define mitigation measures 

3. Implement and follow-up on mitigation measures 

Creation and 
promotion of 
capacities in 
the area of 
climate 
change 

1. Promote public information and awareness about climate change 

2. Encourage education and research on climate change 

3. Improve systematic climate observation 

4. Generate high-quality, accessible information for decision-making 

5. Build institutional capacities for mitigation and adaptation 

6. Develop and transfer technologies for mitigation and adaptation 

7. Regularly review and update Chile’s national greenhouse gas inventory 

8. Actively participate in the international climate change agenda 

9. Support international cooperation on climate change 

10. Establish synergies with other global conventions being implemented 

 

  

                                                             
1 The National Environmental Commission (CONAMA) was created in 1994 and handled environmental matters until 2010, 

when new legislature was passed, creating the Ministry of the Environment (MOE). For practical purposes, they can be 

considered as the same institution. 
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2.2 National Climate Change Action Plan 2008-2012 
 

Chile’s Action Plan (CONAMA, 2008) establishes a framework for all of the nation’s activities 
aimed at evaluating the impact, vulnerability and adaptation to climate change and mitigating 
greenhouse gas emissions. 

The Action Plan seeks to respond to the imperative made clear by recent scientific evidence 
regarding projected climate change during the 21st century, from which Chile is not exempt. It also 
aims to fulfil the commitment Chile made when it signed the UNFCCC when submitted its Second 
National Communication and furthermore its GHG reduction target to take nationally appropriate 
mitigation actions to achieve a 20% deviation below the Business-as-Usual (BAU) emission growth 
trajectory by 2020, as projected from the year 2007, which was submitted to the Copenhagen 
Accord on August 23rd, 2010. Climate change is recognized by the Chilean government as a 
transversal problem that poses significant challenges to the various institutions in charge of 
designing and implementing policy to address the issue. 

This Action Plan is a tool for decision makers who work on adaptation and mitigation of GHGs and 
capacity-building in the area of climate change. In this sense, the Action Plan is an enabling 
instrument that will make it possible to implement the necessary actions. It will facilitate the 
creation of a management model aimed at tackling the problem of climate change and meeting the 
goals set by the NCCS. The set of actions to be carried out from 2008 to 2012 are meant to establish 
a baseline of climate change-related knowledge, mainly focused on decision-making in the areas of 
adaptation, mitigation and capacity-building. The National Commission of Energy (CNE for its 
acronym in Spanish) was responsible for coordinating the various institutions included in the 
Action Plan as well as for supervising the completion of all actions laid out by the Action Plan. The 
specific objectives of the Action Plan 2008-2012 are the following: 

 Assess the environmental and socioeconomic impacts of climate change 

 Analyze options for mitigating GHG emissions 

 Define possible measures for adaptation to climate change and for the mitigation of GHGs 

 Improve the systematic observation of the climate 

 Raise awareness among citizens about problems related to climate change 

 Promote education and research on climate change 

 Generate information suitable for decision-making 

 Build institutional capacities related to mitigation and adaptation 

 Make progress in designing and implementing an institutional framework that could more 
efficiently address the problem of climate change, and 

 Contribute to the formulation of a country position for international discussions on climate 
change and the various financing mechanisms available  

 

Based on these objectives, the Action Plan defines lines of action that must be carried out and 
organized by the various institutions identified with each action. The following table sets out the 
specific lines of action under each of the three focal points for the Action Plan and also sets out the 
specific implementing institution. 
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Table 3: Priority Lines of Action (National Environmental Commission, 2008) 

ACTION PLAN 2008 - 
2012 
ADAPTION 

2008 2009 2010 2011 2012 IMPLEMENTING 
INSTITUTION 

Generate climate 
scenarios at the local level 

x x x     DMC 

Determine the climate 
change impacts on and 
adaptation measures for:  

x x x       

Water resources: 
Determine the level of 
vulnerability for 
watersheds 

  x x     DGA, CONAMA, INIA, 
CNR, ARMADA 

Biodiversity: Identify the 
most vulnerable 
ecosystems, habitats and 
species 

  x x     CONAMA, IGM 

Agriculture, livestock and 
forestry sectors: Update 
available information 
about the vulnerability of 
these sectors to climate 
scenarios 

x x       MINAGRI, CONAMA, 
INFOR 

Energy: Determine the 
vulnerability of 
hydroelectric energy 
generation in Chile  

x x x     CNE 

Infrastructure and urban 
and coastal areas: 
Evaluate the impacts on 
major infrastructure in 
coastal and waterfront 
areas and incorporate into 
planning instruments. 

  x x x x MOP, MINVU, 
DIRECTEMAR, SSM 

Fishing: Assess the 
vulnerability of fishing 
resources 

  x x     ECONOMIA 

Health: Strengthen the 
healthcare systems ability 
to respond to climate 
change 

    x x x MINSAL 

Formulate National and 
Sectoral Plans for 
adapting to the effects of 
climate change 

    x x x CONAMA/SECTORES 

MITIGATION             

Update the country’s GHG 
emissions inventories 

x x         

Create a system to 
annually update the 

x x       CONAMA, 
MINMINERIA 
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national and regional 
inventory of GHG 
emissions and sinks 

Evaluate the country’s 
potential to combat the 
effects of GHG emissions 

  x x       

Determine the potential 
total and sector-specific 
reduction in emissions  

x x         

Propose a set of impact 
indicators to be applied to 
a wide range of plans, 
policies and strategies 

x x       CNE, MTT, MINECOM, 
MINVU, MINAGRI, 
CONAMA 

Create mitigation 
scenarios for Chile 

  x x       

Develop GHG mitigation 
scenarios for given time 
horizons (2015, 2020, 
etc.) 

  x x     CNE, MINAGRI, 
CONAMA 

Formulate a National 
Program and Sectoral 
GHG Mitigation Plans 

x x x     CONAMA / SECTORES 

CAPACITY BUILDING             

Develop a National 
Climate Change Education 
and Awareness Program 

  x x     MINEDUC 

Create a National Fund for 
Research on Biodiversity 
and Climate Change 

x x       CONICYT 

Carry out a technical and 
financial assessment of 
the climate change 
monitoring network 

  x x     DMC, INIA, 
DIRECTEMAR, SHOA 

Develop a national 
glaciers registry 

x x x     DGA, CONAMA, 
MINDEFENSA 

Develop negotiation 
strategies for Chile in the 
post-Kyoto context 

  x x x x CNACG 

Strengthen national 
institutions so they are 
prepared to address 
climate change 

x x       CONAMA, MINREL 

Design development 
instruments to reduce 
emissions and for 
adaptation 

  x x     CORFO, CONAMA, 
CNE, INIA, CIREN, 
INFOR, MTT 

Prepare the Second 
National Communication 
(2NC) 

x x x     CONAMA 

 

Pwc Chile. Based on ACTION PLAN 2008 - 2012 (National Environmental Commission, 2008) 
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2.3 National Climate Change Action Plan Initiatives 
2012-2014 
 

In 2010 Chile enacted a new law, ley 20,417, amending Law 19,300 of 1993, to create the Ministry 
of the Environment, the Environmental Evaluation Service, and the Superintendence for the 
Environment (Climate Change Office, Ministry of the Environment, 2012). The National 
Environmental Commission was thereby restructured and converted into the Ministry of 
Environment2. Furthermore a climate change office was created to promote and address the 
objectives of the national climate change action plan. For the period 2012-2014 the following 
objectives have been set: 

 Inventory and monitoring of greenhouse gases, 

 Mitigation and low carbon strategy, 

 Vulnerability and Adaption, 

 Creation and promotion of capacity building, 

 International negotiation and participation, 

 Institutional Changes. 

 

 Inventory and monitoring of greenhouse gases 
The first objective, Inventory and monitoring of greenhouse gases, includes the Design, 
implementation and coordination of a national GHG inventory (SNI – sistema nacional de 
inventario). Its proposed structure aims to institutionalize the development the national 
GHG inventory by including all the ministries providing information and update it 
permanently, presenting biannual reports to UNFCCC. The project is supported and co-
financed by international EU-UNDP resources.  

It’s a good approach to use internal capacities in the ministries and local market sectors 
experts and concentrate activities. It seems that a reliable update of the national GHG 
inventory (for year 2010) will be elaborated in 2014.  

At the same time other activities are ongoing towards a Carbon management Program 
which aims to support the public sector and small and medium sized national companies. 
Several tools are under construction to facilitate the methodologies and procedures for 
GHG measurements, some of these are: Carbon Footprint Calculator, Standardized format 
of reporting, Know-How transfer and a web platform to gather information and realized 
initiatives. These tools will help to register all the voluntary initiatives related to direct and 
indirect GHG, which until now are not registered.  

                                                             
2
 The Ministry of Environment (Ministerio del Medio Ambiente) was created based on law 20.417 enacted 

12.01.2010. Biblioteca del Congreso Nacional de Chile: 
http://www.leychile.cl/Navegar/?idNorma=1010459&idParte=0 
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 Mitigation and low carbon strategy: 
The second approach, mitigation and low carbon strategy includes the following action 
items:  

 MAPS Project – Chile (Mitigation actions plans scenario), 

 Identification, design and implementation of NAMAs, 

 Development of a national actions register of mitigation. 
 

The MAPS Chile (Mitigation Action Plans and Scenarios Chile) project was initiated in 
March 2012 by the government involving all ministries to generate, analyze and validate 
information, further modelling and investigating about the future situation of GHG 
emissions in Chile until 2050, identifying mitigation action plans and policy measures. 
Local and international experts will take part in this project which is divided into 3 phases 
and will be finished in 2014. MAPS has its origin in South-Africa where the project was 
developed as its first time between 2005-2008. The recent experience in especially 
improvements in modelling methodologies and linkage between sectors, technical and 
socio-economic factors will be embedded in MAPS Chile. 

Another action item, identification, designs and implementation of Namas is a voluntary 
initiative and was formalized by the government in August 2010. With the objective to 
contribute to the goal deviating 20% of GHG emissions of the projected BAU scenario 
2020, the Office of Climate Change has coordinated studies for the transport sector, wood 
management, Renewable energies and waste. Parts of these studies are financed by the 
government, parts by international institutions.  

The Conference of Parties (COP), at its sixteenth session, decided to set up a registry to 
record NAMAs seeking international support, to facilitate the matching of finance, 
technology and capacity-building support with these actions, and to recognize other 
NAMAs. In 2012 the Climate change office of the Chilean ministry of environment created 
a working group to create a national NAMAs register, several ministries and local 
organizations are involved and a study for a proposal to implement a national register is 
under development. 

 Vulnerability and Adaption: 
The third approach aims to develop a national adaption plan based on the studies rolled 
out between 2008-2011 for the sectors agriculture and forestry, fisheries, aquiculture and 
biodiversity.  For the forestry sector, a proposal will be issued for public consultation and 
several regional workshops hold during 2012. The final document will be elaborated for 
approbation end of 2012. For fisheries, a study is under preparation to create a portfolio of 
proposals, a first step for the elaboration of a preliminary draft3. For the biodiversity sector, 
another study is going to be elaborated in 2012 with the objective to systemize and generate 

                                                             
3
 Full name of study: “Portfolio of proposals for National Plan for adaptation to climate change of the Fishing 

and Agriculture Sector”. 
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a scientific data base for recommendations towards protection of biodiversity. The study 
will also deliver inputs for a preliminary adaption plan draft.4 

In terms of vulnerability, in 2012 the ministry of health started to develop a first study 
about impacts and vulnerability of the health sector in relation to climate change. Another 
study is in preparation financed by the government of Canada to analyze the capacities of 
the public infrastructure sector to respond extreme events in relation with climate change.  

 Creation and promotion of capacity building 
The fourth approach has the objective to promote and encourage capacities. There are 
several tools developed or under development to include public participation and create 
capacities:  

 An online course of the climate change guide for schoolteachers has been 
developed to include climate change as an important topic within education. 

 A calculator for municipalities’ carbon footprint. 

 A yearly determination of the national carbon footprint. 
 

 International negotiation and participation 
The fifth strategic objective aims to continue the technical coordination of delegations in 
negotiations with UNFCCC, according to the launch of the road map of new climate treaty 
in Durban 2011, Chile agreed to a compulsive legal agreement to present in 2015. Other 
activities are the participation in the Climate Change Expert Group (CCXG) of OECD and 
ongoing meetings with the IPCC, RIOCC, EUROCLIMA and CGE. 

 Institutional Changes 
Various institutional changes have been realized up to date and others are planned. With 
the creation of the climate change office, the objectives of the national climate change 
action plan are promoted and addressed in an efficient way. In 2012, 10 executives are 
working in the CCO. 

Other activities are the actualization of a decree of the ministry of external relations which 
in 1996 created the National Council for Global Change. 

As well it has been created a Designated National Authority Committee for Clean 
Development Mechanism which has already certificated 100 CDM projects. Chile is the 
second country which has obtained the methodology for additionality of micro scale 
projects. 

The Designated National Authority Committee for Adaptation Fund has been created 
under decision 10/CP7, Funding under the Kyoto Protocol. The Climate Change Office is 
the designated authority in Chile in relation to the adaption fund. It has been created a 
committee with members of the ministries of environment, Agriculture, Infrastructure and 
External Relations.  

                                                             
4
 Full name of study: “Systematization, treatment and generation of scientific basis for the definition of 

recommendation for the protection and conservation of biodiversity in the context of adaptation to climate 

change”. 
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2.4 Energy Policy 
 

 National Energy Strategy 2012-2030 
 

In February 2012, the Ministry of Energy published its new National Energy Strategy 2012-
2030. “The objective of the National Energy Strategy or ENE is to adopt a clear position 
regarding the future development of our energy matrix, as well as to outline the main 
guidelines and measures we will adopt in order to implement it. The ENE we are now 
presenting is focused primarily on the development of our electricity matrix, establishing 
the main course of action in our Government’s public policy on this matter. The ENE seeks 
to generate a commitment by the State in the definition and future development of 
electricity in Chile, taking into account public participation mechanisms, the balance 
between national and regional growth and the necessary safeguards of the environment. 

The Chilean Government has decided that it will not make any decisions regarding the use 
of nuclear energy to generate electricity, but recognize the necessity to continue the studies 
and technical exchanges with developed countries to allow future Governments to take a 
stand on this matter with the participation of an adequately informed society. The National 
Energy Strategy, which currently analyzes electricity issues, is based on the following 
fundamental pillars. 

 First: Growth with Energy Efficiency - A State Policy: 

 Second: The Take-off of Non-Conventional Renewable Energy 

 Third: The Role of Traditional Energy Greater Prevalence of Water Resources, Less 
External Dependence 

 Fourth: A New Focus on Transmission Towards a Public Electricity Highway  

 Fifth: Towards a More Competitive Electricity Market 

 Sixth: Sustained Progress with the Options for Regional Electricity Interconnection 
 

Besides presenting the key characteristics of each of these pillars, this document also 
introduces some legal, regulatory and administrative measures and certain public-private 
initiatives which are necessary for its implementation. These measures will be shortly 
described within the following sections.  

 Growth with Energy Efficiency - A State Policy: 
 

To make a real commitment to energy efficiency, the government has established this 
public policy with the aim to reduce consumption and unlink growth and energy demand. 

To achieve this, the government set a specific goal for energy efficiency that coordinates all 
the available measures to attain it. In accordance with studies that have been carried out 
and in order to guarantee an adequate safeguarding of productivity, the proposal of the 
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Energy Efficiency Action Plan 2012-2020 (PAEE20) is to reach by 2020 a decrease of 12% 
of the final energy demand projected for that year.5 

Recent experience demonstrates that efforts have been made to develop energy efficiency. 
First, the National Energy Efficiency Program (Programa País de Eficiencia Energética, 
PPEE), which was implemented between 2005 and 2010, put EE on the agenda as an issue 
of national importance. Second, the recent creation of the Chilean Agency for Energy 
Efficiency (Agencia Chilena de Eficiencia Energética) strengthened public private 
commitment on this matter.  

Furthermore the following measures will be adopted:  

 Energy Efficiency Seal to identify and award companies that lead the way in 
developing energy efficiency on a national level. 

 Minimum Energy Performance Standards (MEPS) to establish Minimum Energy 
Performance Standards (MEPS) that must be met by products, equipment, 
appliances, materials and other products that use any kind of energy, in order to be 
sold in Chile. 

 Efficient Residential and Street Lighting Programs. 

 Creation of the Interministerial Commission for the Development of Energy 
Efficiency Policies to coordinate between public organization and ministries to 
achieve savings for each consumer sector. The Interministerial Commission 
reports directly to the president of Chile.  

 

 The Take-off of Non-Conventional Renewable Energy 
 

The need to increasingly incorporate nonconventional renewable energies into the Chilean 
electricity matrix is recognized but the development of NCRE in Chile is faced with a 
number of obstacles that have prevented or hindered the realization of such projects on a 
large scale. The most common barriers or obstacles include the high cost of the initial 
investment, the limited possibilities for financing, difficulties in the access and connection 
to transmission lines and in signing long-term contracts. 

The Government intends to use a series of measures to accelerate the incorporation of 
NCRE to increase the share of the total matrix: 

 Tender Mechanism to encourage the Development of NCRE  
Parallel to the scheme included in the laws on this topic, and with the aim of 
attracting investors interested in developing NCRE projects, open tender processes 
will be conducted by NCRE blocks, in which participating generators may be 
awarded a State subsidy to improve the conditions of energy sales which will be 
defined according to the bids submitted. This will diminish the risks to which such 
projects are currently exposed.  

 Geo referenced Platform – Economic Potential for NCRE Projects 

                                                             
5 Estimated reduction of more than 41,500 Tcal (Teracalories) by 2020, which represents 1,122 MW of 

displaced electricity and 4,150,000 non-consumed Toe (Tonnes of Oil Equivalent). 
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A geo referenced platform is under development to compile dynamic information 
to assess the viability of an NCRE project. This includes a portfolio of NCRE 
projects; a database of resource potential and State land available for the 
development of such projects; level of industrial, commercial and residential 
energy demands; information on roads and electricity infrastructure; 
environmental protection areas and information on land planning to identify the 
availability of compatible lands with other productive uses. This platform will be 
integrated with the platforms of other State organizations that have the authority 
to manage national land, such as the Ministry of National Public Lands and those 
available on the SEIA, in order to offer certainty regarding the feasibility of NCRE 
projects and to take greater advantage of public lands for energy development. 

 Development and Financing  
This line of action will focus on working with other public institutions to design 
and strengthen development mechanisms, consisting of the creation of effective 
coverage and insurance instruments, new lines of credit with international 
financing and feasibility studies, among other economic incentive measures.  

 New Institutions Decisive Boost of NCRE  
As it is important and necessary that the Government establishes policies 
regarding NCRE and that these policies are implemented for the benefit of Chile, a 
new public institutional framework to promote and facilitate the conditions for 
establishing nonconventional renewable energy in Chile will be created, in addition 
to the current Renewable Energy Center (Centro de Energías Renovables, CER). 

 Strategies for Technology 
For each type of NCRE technology (solar, wind, bioenergy, biomass, geothermal, 
mini-hydro and tidal) a different long-term strategy will be adopted. Under this 
strategy, the government will work together with public and private sectors, 
researchers and civil society representatives to develop measures to address the 
obstacles to each of these technologies, specifically taking into account aspects 
such as research, development and innovation (R+D+I), resource exploration, 
development tools, funding and regulatory framework. A new regulatory base to 
encourage investment in geothermal energy will be prepared. In addition, a new 
subsidy and incentives plan will be implemented for pilot NCRE projects to further 
develop various technologies in a national context. 

 
 

 The Role of Traditional Energy: Greater Prevalence of 
Water Resources, Less External Dependence 

 

The Government of Chile imputes a strong importance to hydroelectricity in both, reservoir 
and run-of-river projects and consider it as its main source of electricity for Chile in the 
coming decades. Special consideration will be given to the potential impacts of the 
construction and operation of hydroelectricity projects. It is, therefore, necessary to 
increase the mitigation measures required to develop projects, which should also minimize 
the environmental and physical impact involved in the development of such projects using 
the most modern technology, including submarine or underground cables throughout the 
maximum distance that the geographic, social, technical and economic conditions of the 
area allow. Attention will also be given to practical solutions for the delays to smaller 
projects trying to connect to the grid. 
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 Apart of traditional hydroelectricity and NRCE, coal, among other fossil fuels, is 
considered in the future energy matrix of Chile. The government recognizes coal to help 
providing technical and economic stability to the electricity system, thereby bringing 
necessary certainty to the adequate development of the electricity matrix.  

New coal-based generation projects must comply with the highest environmental 
standards and requirements. Regardless of the progress made in terms of the 
environmental regulations applicable to these projects, such as the emission standards 
for power plants issued in 2011 by the Government, as well as in technology, Chiles 
objective is to strengthen action to reduce CO2 emissions and increase the efforts to 
mitigate the influence of the global economy on the price of energy in Chile. 

For the medium and long terms Chile agreed to advance with the technical and 
economic validation of technologies for CO2 capture and storage, as well as introducing 
coal gasification technologies for use in combined cycle plants, with the aim of 
ensuring that the use of coal in Chile’s electricity matrix is more efficient and 
sustainable. In recognition of the fact that thermoelectric technology is used to produce 
electricity in Chile, it is imperative to develop land information platforms in order to 
define areas where the development of thermoelectric power plants will be allowed as 
well as exclusion zones.  

An important decision by this Government is to design mechanisms that will encourage 
the adoption of increasingly clean and efficient technologies. The government will also 
study the possibility of incorporating tax instruments to reduce the negative 
externalities and promote the positive externalities and social benefits of projects, in 
order to redirect the electricity matrix. The growing presence of liquefied natural gas 
(LNG) as an alternative source of energy in the long term is also recognized.  

 A New Focus on Transmission towards a Public 
Electricity Highway 

 

Electricity transmission in Chile today presents significant degrees of fragility and the 
completion of projects in this area faces serious difficulties, potentially affecting the entire 
system. This situation, together with considerable delays in the completion of important 
transmission projects, has resulted in a complex scenario for generation investors and for 
the overall security of the country’s electricity system. At the same time, the access to 
electricity networks is difficult and limited for small generators, and in particular for 
renewable resource generators located far from the main transmission lines or other 
investors who wish to be connected to the distribution networks, in a scenario where there 
is an ever-increasing need for their contribution to the electricity supply. 

In this context, the Government considers it essential to create a new, more secure and 
robust scheme for the development of electricity networks, which will facilitate access for 
all investors in generation projects and foster initiatives using renewable energy sources. 
Current regulations will be improved and studies carried out to analyze the possibility to 
interconnect the Central Interconnected System (SIC) and the Norte Grande 
Interconnected System (SING) in order to increase the security of the system and make 
better use of energy resources. Other measures are:  



 

 

PwC 28 

 

 Improving Procedures for Granting Electricity Concessions 
With the objective of making the procedure for obtaining electricity concessions 
faster and more precise, changes in regulation will be presented to the national 
congress. Likewise, modifications will be made parallel to the current regulations 
in all areas which do not fall into the legal domain. 

 Creation of Utility Corridors 
The State will be able to declare Utility Corridors, which may be expropriated or be 
the object of easements in the public or national interest. To implement this 
concept, current electricity regulations will be modified, creating a specific 
regulation for facilities listed as being of public or national interest, which would 
make use of these corridors. Some of the aspects to be dealt with by the new 
regulations would be: The remuneration regime for these facilities, their margin 
dimensions, and territorial planning for expanding the transmission system 
through their development. 

 Regulatory Changes in Additional and Trunk Transmission and in Sub-
transmission 
In trunk transmission, regulatory change goes hand-in-hand with the new concept 
of a public electricity highway, which will require a review of the systems for 
assigning payment to facilities and of the objectives and structure of trunk 
transmission studies. In the field of additional transmission, definitions will be 
made for aspects such as the conditions for open access by third parties to 
transmission lines under this classification, the minimum asset valuation 
conditions for this open access, and the corresponding payment scheme. Finally, in 
sub-transmission, work will be done on improving the mechanisms for connection 
to these networks as well as the long-term security and development of these 
facilities. 

 Facilitating Connection for Small Generators and Intelligent Networks 
The objective of the government here is to improve existing regulations governing 
the connection of small generators, in order to facilitate the connection of their 
projects. The transparency mechanisms governing the information provided by 
distribution companies and the costs associated with that information will also be 
improved, incorporating processes which will give greater participation and 
oversight to the Superintendence of Electricity and Fuels (Superintendencia de 
Electricidad y Combustibles, SEC). Further information guides will be created for 
investors interested in connecting at the distribution level. The procedures for 
determining the costs and benefits for the distribution network resulting from the 
connection of a small generator will be modified. Progress will be made in 
implementing the concept of intelligent networks as broadly as possible, in order to 
contribute to the introduction of distributed generation. To this end, the technical 
and economic viability of the concept will be analyzed, taking into account 
developments, implementations and local and international experience of pilot 
projects, and trying to evaluate the advantages of implementing this new 
technology (offering both a social and a private benefit) in the Chilean market. 

 
 
 

 Towards a More Competitive Electricity Market 
 

In order to ensure an electricity market with greater levels of competition, security and 
reliability, the government will take action on a series of measures in the regulatory 
framework which should encourage and facilitate the entry of new stakeholders into the 
system, with the resulting diversification of participants, thereby progressing towards a 
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more competitive and efficient electricity market, in which the market operator can make 
independent decisions on matters affecting both the security of supply and the levels of 
competition and transparency prevailing in the electricity market. 

 

At the same time, the government will improve the tender mechanisms for regulated clients 
since, on the one hand, the existing mechanism does not provide efficient long-term signals 
to the end client, and on the other hand, contrary to expectations, this mechanism has not 
led to large numbers of new stakeholders entering the market. The existence of contracts 
with electricity distributors affected by generator breakdown, and their impact on the 
market, stresses the need for a change of course on this matter. It is, therefore, natural to 
adapt the electricity price conditions for end consumers, in a scenario in which technology 
has evolved sufficiently to allow clients the flexibility of choosing between several economic 
and technical alternatives to meet their electricity needs. 

 Creation of Independent Operation Centers 
Independent Operation Centers will be created for each electricity system, 
replacing the Economic Load Dispatch Centers (CDEC). They will be legal entities 
with their own assets, an autonomous governing structure and clearly defined 
responsibilities. The objective will be to guarantee the independence and proper 
functioning of electricity market operators, to ensure that operational decisions on 
electricity facilities, as well as decisions leading to economic transfers between 
market operators, are timely and transparent for all market agents. These new 
institutions will also have clear roles in the planning of transmission systems, 
contributing to the development of electricity transmission infrastructure and to 
the security and sufficiency of the system in the long term. 

 Secure and Competitive Electricity for Distribution 
The regulation of supply tenders will be improved, with the objective of generating 
the most effective mechanisms for granting energy blocks at prices which reflect 
long-term conditions, damping uncertainty in supply and demand and reducing 
the negative effects of speculative actions. In addition, the minimum notice periods 
for calls to tender will be modified and tender schemes will be designed with 
shorter contract periods. The standardization of the resulting contracts will also be 
studied. Furthermore, specific measures will be established to introduce greater 
competition at the level of prices for end consumers through the design of effective 
mechanisms for tariff flexibility to regulated clients, allowing these to manage and 
optimize their electricity consumption. In the same context, one of the proposed 
measures is to lower the limit defining the classification of free clients from 500 
kW to 100 kW. Likewise, an assessment will be made on the feasibility of 
implementing the freedom to choose electricity suppliers through the introduction 
of the “sales agent”, establishing the necessary guarantee and verification schemes 
to ensure that the contracts signed are duly backed by production. All these 
changes will be implemented gradually in the retail market. In this respect, existing 
regulations will be reviewed to evaluate the separation of network activity from 
commercial activity in the distribution segment. At the same time, distribution 
tariff calculation processes will be reviewed in order to implement any 
modifications needed to properly reflect business risks and improve tariff 
calculation procedures. 

 Consolidation of net Metering for Residential Generators 
In order to consolidate distributed generation as an effective solution towards a 
more efficient electricity system with increased supply, a regulatory design 
incorporating Net Metering will be implemented after approval by Congress. The 
objective of this initiative is to allow end users (e.g. families or small businesses) to 
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install technologies for generating electricity from non-conventional renewable 
energy sources in their homes or businesses. The energy generated by each of these 
small producers may be used for their own consumption or may be injected into 
the network, to the point where they may even receive a net payment from the 
distributor for the electricity they deliver. 
 

 

 Sustained Progress with the Options for Regional 
Electricity Interconnection 
The government recognizes the benefits of regional electricity integration and analyzes 
interconnection possibilities working together with other countries in the region. Joint 
operation rules and electricity interchange mechanisms must be designed and a framework 
of rights and responsibilities must be established to promote investment in international 
transmission links. 

 Incentives for Non-Conventional Renewable Energy 
Production 
As part of the new Energy Policy published in 2008, three key pieces of legislation were 
passed to motivate investment in NCRE. These laws are commonly known as the Short 
Laws 1 & 2 and the Law for Non-Conventional Renewable Energy (NCRE), and they were 
developed by the Ministry of Economy, Development and Reconstruction. The basic 
premise behind them is that companies who produce small amounts of energy using NCRE 
are the first to dispatch their energy, and they do so without paying fees and tolls 
associated with energy transmission. They also regulate electricity transmission systems 
and establish a new regime of tariffs for medium size electrical systems (Marzo, 2010). 

The owners of NCRE sources (geothermal, wind, solar, biomass, tidal, small scale hydro, 
among others) that are grid-connected, and whose surplus of power supplied to the system 
is less than 20 MW, will be exempted from the payment of all or a portion of tolls for the 
injections into and use of the transmission systems. Additionally, generators with installed 
capacity bigger than 200MW must make sure that at least 5%6 of their energy purchased 
come from NCRE. This has established a market for NCRE credits, which makes renewable 
energy an increasingly attractive prospectus for many investors. Fines are applied to those 
generators who do not reach the 5% goal. 

 Energy Efficiency as a means to an end  
One of the main recommendations made by both the Advisory Committee  for Electric 

Development (CADE) and a platform set up to discuss the different energy scenarios 

proposed for Chile included the need to make energy efficiency one of the primary focuses 

for development (CADE, 2011) (Plataforma Escenarios Energéticos- Chile 2030., 2012). 

These studies conclude that it is convenient to consolidate energy efficiency as government 

policy, and that it must go hand in hand with an energy pricing policy that reflects its real 

economic costs and an open economy that allows the entrance to new technologies.  While 

the creation of the National Energy Efficiency Agency (AChEE) and the Energy Efficiency 

Division of the Ministry of Energy were steps in the right direction, CADE proposes that 

                                                             
6
 Gradually increasing until 10% in 2024. 
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these must also coordinate with relevant market associations, including the main energy 

generators and natural gas distributors. Consideration should also be given to other 

government divisions, including Mining, Agriculture, and Transport, as there is significant 

progress to be made through the sector energy policies driven by each organization. 

The discussion that resulted from the Energy Scenarios Platform undertaken in 2012 

presented different degrees of energy efficiency scenarios (0.5% and 1.5%), which would 

have significantly positive effects on the robustness of the energy matrix, spatial land use, 

emissions, water use and innovation. In order to reach these scenarios the discussion 

concluded that  a national strategy needs to be defined; with fortified institutions to lead it; 

with clear goals; a realistic identification of costs; access to finance mechanisms; and 

technical education to develop the required knowledge in the country (Plataforma 

Escenarios Energéticos- Chile 2030., 2012).  

 In this context, progress has been made towards a national energy efficiency action plan, 

as a national Strategic Map was developed in 2005 and a study was undertaken to evaluate 

the bases for an action plan (Study on the Bases for the Development of a National EE 

Action Plan 2010-2020. Both of these documents were produced by the predecessor 

organization of the AChEE (CADE, 2011).  

The elements defined as necessary for a National EE Action Plan were:  

 Building regulations: reduce the energy demand of existing buildings, promote new 

building standards including EE, promote urban EE; 

 Transport: Collect and systemize data on energy use in all forms and sectors of 

transport, Incentivize efficiency in passenger transport and cargo, promote EE in 

the airline sector; 

 Home appliances: Improve the EE of new appliances, reduce consumption in 

existing appliances;  

  Industry and Mining: Incentivize EE in small, medium and large scale industry 

and mining energy users; and  

 Generation, transmission and distribution of electricity: introduce incentives for 

EE in all three areas.    

This policy instrument should have official support and state funding, and be particularly 

emphatic on education, R&D, data collection and processing, finance mechanisms, and 

product standards. The program should have measurable goals to be met by the current 

government and undergo a revisions process (Instituto de Asuntos Publicos, 2010). 

A series of measures need to be developed or completed in the short term in order to 

realistically concrete an action plan. These include the reconsideration of a law project 

presented by the Ministry of Energy in 2010 that would have introduced EE standards to 

electricity and gas distributors.  Another significant barrier is the lack of regulation 

regarding the energy requirements of large energy users, as currently; users are free to use 

as much energy as they need if it can be afforded.  Minimum energy performance standards 



 

 

PwC 32 

 

and/or the prohibition of certain products, such as incandescent bulbs should be legislated 

(CADE, 2011).  

Finally, the lack of real data on energy efficiency measures and systematic data gathering 

on energy consumption by individual processes is absolutely necessary for successful 

benchmarking, target setting, and the continuity of EE programs.   

 

2.5 The Structure of the Electricity Business in Chile 
 

In Chile, the electrical industry is divided into three sectors, defined each as a separate market, 
namely: generation, transmission and distribution to end users, and its interface which is affected 
by the Short Law I and II. Both laws made minor changes to the original energy law to favor the 
implementation of NCRE. 

Generation: This sector has several private participants and competing technologies. This sector is 
the most flexible and the only one that is not considered monopolistic. The enactment of Short Law 
I and II delivered mechanisms to encourage investment and new entrants. 

Transmission: The transmission of electricity has natural monopoly characteristics, ie, it is cheaper 
to be a company engaged in transmission in a given geographical area that has several competitors 
in that sector. This characteristic of monopoly is recognized in the Short Law I.  

Distribution: End users receive their electricity through distribution companies such as Chilectra, 
Chilquinta, CONAFE and CGE. These concessionaries transport and sell electricity within their 
concession area, buying from generators in different parts of the transmission system. They are 
regulated as a monopoly. 

 The distributors have two types of customers: 

 Small and regulated - where demand is less than 2000 kW and the price of energy is fixed 
by the authority. 

 Large and free - customers who have claims over 2000 kW and directly negotiate the price 
and quality of the energy generators and / or distributors at their convenience. 
 

The Short Law II determined that customers of between 500 kW and 2000 kW can choose from 
any of these modalities. This scheme eliminates the spot market (also called “instant market”), 
which are energy transactions that occur between generators or between them and ‘large and free’ 
clients. 

 Short Law I (Ministry of Economy, 2004) 
 

Enacted in March 2004, the so called Short Law I regulated the transmission market, defining 
it as a public service in nature (Subsecretaría de Economía, Fomento y Reconstrucción, 2004). 
Its aim was to secure electricity supply and improve the interconnection between the Northern 
Interconnected System (SING) and the Central Interconnected System (SIC), which are the 2 
main electricity systems in Chile, supplying electricity to Northern and Central Chile 
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respectively. Regions south of Puerto Montt have their own electricity systems and are 
generally run by a single company. With this law, some costs were transparently distributed to 
make the payment of tolls for electrical transmission, which previously had to pay 100% of the 
generators after negotiations with broadcasters, to be defined more clearly and to be shared 
with consumers. Energy prices for users rose somewhat, because investment incentives were 
needed to solve the energy shortage, when the traditional state policies were inadequate against 
the Argentine gas crisis of 2004.  

This law also created an independent Panel of Experts, consisting of a technical body that 
would define disputes in the electricity sector, both among companies and with the authority. 
This organization gives confidence to investors regarding the balance of the market, which is 
very important in a business where returns on investment are generally only realized in the 
long-term. 

By defining standards for toll collection of electricity transmission, free customers (those whose 
size permitted them to freely negotiate prices to pay for energy) were allowed to purchase 
electricity from companies that were not necessarily the distributors in their area, increasing 
competition and incentivizing investment in electricity generation. The Short Law 1 also frees 
transmission costs for generators with an installed capacity of less than 9 MW (i.e., small 
producers are not charged for transportation). As generators grow in installed capacity, there is 
a sliding scale of payment for transport according to a linear scale that reaches full fare at 20 
MW.  

 The Short Law II (Ministry of Economy, 2005) 
 

Enacted in May 2005, Law No. 20,018, known as the Short Law II, aims to encourage 
investment in generation by establishing a competitive bidding system to ensure a price for a 
certain time (Ministry of Economy, 2004). The Short Law II defines that distributors must 
tender their supply. To provide security for investments, they can be long term (not more than 
15 years), and may be coordinated in a joint tender of several players at once. While prices are 
free, some margins are set with reference to a price band which can be exceeded by up to 20%. 
When tenders are deserted, this band can be exceeded by up to a further 15%, but there are 
conditions in relation to this exception. In other words, if a tender’s offering price is too low for 
any generating companies to sell their energy, the 20% price band can be raised up to 35% of 
the reference. The independent panel of experts may object to this raising of the price band if it 
is not based on real production costs. 

 

 The NCRE Law (Ministry of Economy, 2008) 
 

The ERNC Law (No. 20,257), which came into effect in April 2008 states that large generators 
(capacity greater than 200MW) have to guarantee that at least 5% of the electricity they sell 
comes from NCRE sources. The portion of NCRE energy required increases gradually to 10% by 
2024. The law is only applicable for energy commercialized from new projects. 

Moreover, each company that made withdrawals of energy from an interconnected system 
exceeding 200 MW must certify that 10% of its use is sourced from NCRE. This can be done 
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through NCRE credits or certificates, which are accumulative over time (i.e. they do not expire), 
or by agreeing to the transfer of surpluses to another electric utility. A credit or certificate 
consists of a receipt on behalf of the transmission segment that a certain amount of NCRE was 
fed into the interconnected system by a company. Non-compliance with this law results in a 
fine. Large companies have so far been paying the fine, and increasing the cost of electricity to 
end-users, as there is a lack of NCRE credits and it is currently cost-effective for them to do so, 
but the price of the fine increases over time. Some companies have identified a business 
opportunity and are preparing an electronic exchange where the big players are able to buy 
their power from smaller generators of renewable energy to avoid paying the fine. This means 
they are producing energy from renewable sources at the same time as providing more money 
to the smaller generators who can then invest these funds in larger NCRE plants. The fine is 
valued at USD 31.29 per MWh until the minimum of 5% is reached. If the company should fall 
short of its goal within the next three years after the first fine, the fine is raised to USD 46.93 
per MWh. 

In January 2012, the senate approved a legislative effort to raise NCRE share from 10% in 2024 
to 20% in 2020 (Senate of the Chilean Republic, 2012). The modernization of the law No. 
20,257 and final enacting is awaited for 2012.  

 Geothermal Law 
 

The geothermal law 19.657 (Ley N°19.657), published in January 2000 and its regulation 
published in October 2004, treats the rights for exploration and exploitation about geothermal 
energy. During 2009 a special system for the permissions of concessions related to exploration 
and exploitation of geothermal energy was established. Tender processes were realized and 16 
areas accepted.  

 Fiscal incentives for solar thermal collectors  
 

The law 20.365 (LeyN°20.365) was established in August 2010 with the objective to incentive 
small scale solar thermal technology for sanitary water heating purposes. The tax incentive was 
mainly created for construction companies to discount the investment made for the ST 
technology within new housing projects and thereby financing the additional equipment. 
Depending on the value of the new housing projects, a scale from 20% to 100% of the 
investment can be discounted. It is obligation by law to realize maintenance and quality 
reviews. 

2.6 Incentives for Energy Efficiency 
 

 Labelling 
In 2008 energy efficiency labeling started to become obligated in Chile in the first time for 
electronic devices, beginning with incandescent and fluorescent lamps, refrigerators, inductive 
electric motors, stand-by systems, air condition devices. There are other product groups which 
will be incorporated during the upcoming years. New labeling standards will be implemented 
with help of Chilean standards which contain requirements of international standards ISO 
15502 and IEC 60000. 
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 Energy Efficiency in Buildings  
 

Since 2000 a regulation (OGUC, artículo 4.1.10) is in place which deals to require material and 
construction related minimum standards to decrease thermal losses. In 2007 other 
requirements for new constructions, e.g. window area in function to its thermal transmitting 
capacity, were aggregated to the regulation. 

 Minimum Energy Performance Standards 
 

The first steps in this direction were realized in 2010. The ministry of Energy is still working on 
minimum performance standards.  

2.7 Institutional Aspects 
 

 The Renewable Energy Center 
 

The renewable energy center (CER – Centro de Energías Renovables) was created in 2009 in 
dependence of the ministry of energy and the Economic Development Agency (CORFO – 
Corporación de Fomento de la Producción de Chile). The CER is more likely thought as a 
platform for capturing sector related know-how and promote renewable energy in the country. 
The 3 development focus lines of the CER are: Information Center; Expert monitoring of 
projects and pilots; Promotion of renewable energy and dispersion of information in general. 

 Energy Efficiency Country Program  
 

The Energy Efficiency Country Program (PPEE – Programa País Energética PPEE) was 
inducted by the government in 2005 involving private and public actors, giving the role for 
development and implementation to the ministry of economy. The creation of the program was 
a result of the environmental performance evaluation realized by the OECD which 
recommended as well that energy efficiency is an important part in the development of the 
country. In January 2008 the PPEE program changed its dependence to CNE (today Ministry 
of Energy) and already presented results on its efforts, between March 2008 and March 2009 
energy demand in the Interconnected central system (SIC) has been reduced by 2,6% due to 
implementation of concrete actions in energy efficiency. In 2006 the program received 1 MUSD 
and funding was increased year by year, in 2009 40 MUSD were spent. Energy Efficiency has a 
big relevance for Chile and its government which estimates that 12% of the 20% committed 
GHG reduction goal will be reached by energy efficiency actions. 
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 The Chilean Energy Efficiency Agency 
 

With the attribution in law 20.402 (Ley 20.402) the Ministry of Energy was created, in the 
same year the Chilean Energy Efficiency Agency (ACHEE by its Spanish acronym ) was created 
as a successor entity in the PPEE program where are participating the different ministries as 
well as academic experts and experts from the private sector. The ACHEE has the role to 
implement specific actions and projects within the PPEE program with special emphasis in the 
design and establishment of energy efficiency policies in the division of the Ministry of Energy. 
The mission is to build a bridge between public policies of the ministry of energy and the 
private energy consuming sectors. 
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3. Economic Profile 
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Chile’s Economic Profile Highlights 
 

In 2011 the chilean economy showed a positive GDP growth of 6%, up from 
an average 4,1% registered over the past 15 years. The country’s economy is 
characterized as being and open economy heavily dependent on natural 
resources and foreign trade. The country’s economic policy has proven it’s 
self as sound and robust, having weathered recent international fluctuations. 
It’s recent progress is reflected in its acceptance into the OECD in 2010. 
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The Chilean economy is an emerging, small and open economy, which has shown to be one of the 
fastest growing in Latin America, recording an average GDP growth of 4.1% over the past 15 years 
(The World Bank, 2012). Chile’s per capita income in purchasing power parity terms  (PPP US$) is 
approximately US$ 14,311, based on 2009 figures, according to the 2011 Human Development 
Report issued by the United Nations Development Programme. 

During the 1970’s and 80’s the country implemented several structural reforms that still 
characterize the country’s economic policy. These reforms include “market-based institutions and 
policies, gradual macroeconomic stabilization, large-scale privatization and market deregulation, 
and integration into the world economy.” (Schmidt-Hebbel, Klaus, 2006, pág. 9). This structure has 
been consistently reinforced with a solid institutional framework and transparent governance 
(World Economic Forum, 2012). The country continues to be well evaluated in a number of 
international financial rankings compared with other countries in the region (Table 1), and in 2010 
became the first South American Country to join the OECD (Organization for Economic Co-
operation and Development (OECD), 2010). Chile’s successful growth and development 
performance has led it to be cited in several occasions as the success story of Latin America ( 
(Organization of Economic Cooperation & Development (OECD), 2007); (Santiso, 2006); (Corbo & 
Hernández, 2005)) 

Table 4 Chile's Performance in International Financial Rankings 

 Year Number of 
countries 
assessed 

International 
Ranking 

Regional 
Ranking 

UN Human 
Development Report  

2011 187 44 1 

World 
Competitiveness 
Yearbook 

2012 59 28 1 

Global 
Competitiveness 
Report  

2011-2012 142 31 1 

Index of Economic 
Freedom 

2011 149 7 1 

Globalization Index 2011    
Corruption Perception 
Index 

2011 182 22 1 

PwC Chile. Based on information from (United Nations Development Program (UNDP), 2012); 
(IMD); (World Economic Forum, 2012); (The Heritage Foundation, 2012)); (Transparency 
International, 2012)  

3.1 GDP growth and Inflation  
 

During 2011, the Chilean economy had a positive growth of 6%, mainly due to the expansion of 
business services, commerce, construction, personal services and manufacturing. Despite the 
general cross-sector growth in 2011, Chile’s main economic driver-Mining- registered a slow-down 
of activities which is expected to be temporary. This slow-down in mining was predominantly 
caused by the copper sector which suffered declining ore grades, labor unrest, and unexpected 
weather events (MercoPress, 2011). The internal demand grew by 9.4% in 2011, primarily due to 
consumption and, to a lower extent, investment.  In spite of these rapid growth rates inflation has 
remained relatively stable around 3.5% during the past year.  
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Chile’s monetary policy is established by the Central Bank, which is legally removed from the 
influence of the Finance Ministry and operates autonomously.  The Central Bank’s monetary policy 
is focused on inflation targeting, which consists in achieving targeted low rates of annual inflation.  
This is coupled with a rule-based counter-cyclical fiscal policy which has been in force since 2001. 
This fiscal savings strategy consists in accumulating sovereign wealth funds when copper prices are 
high and economic growth is strong, in order to enable deficit spending when copper prices and 
growth weaken during depressions in international price cycles. Additionally, Chile has an 
exchange rate policy based on a floating exchange rate since 1999 with no capital controls. The 
Central Bank retains the right to intervene directly in the foreign currency market in case of severe 
exchange rate fluctuations. This macroeconomic policy framework has enabled Chile to weather 
recent shocks in the global economy through the implementation of stimulus fiscal spending 
packages (The Economist, 2009). During the recent global financial crisis of 2007-2008 Chile was 
able to implement countercyclical fiscal spending package worth USD 4 billion, based on 
accumulated public savings, which led to a stable economy while the rest of the region and most 
developed economies were under strife. Chile’s macroeconomic stability is reflected on its high 
sovereign risk ratings for June 2o12 presented in Table 2. 

Table 5 Chile's Sovereign Risk ratings 

Financial Rating Rating Outlook 

Moody’s  Aa3 Stable 
Standard & Poor’s A+ Stable 
Fitch A+ Stable 

PwC Chile, Based on 2012 Ratings 

3.2 Major economic sectors 
Chile’s economy has been traditionally split into ten main sectors aggregated into primary 

(agriculture and livestock, fishing and mining), secondary (manufacturing) and tertiary (services 

and others). The evolution of these sectors over the last half century shows an increase in the share 

of GDP from the primary sector, a decrease in the secondary sector and a slight increase in the 

tertiary sector (Schmidt-Hebbel, Klaus, 2006). As a whole, the general trend of historic growth 

patterns show a significant level of heterogeneity (Álvarez, R. & Fuentes, R., 2004), with strong 

reliance on natural resources (Organization for Economic Cooperation & Development (OECD), 

2003). These trends are illustrated in the following table. This evolution is divergent to the 

common international trend observed in economic development, with primary sectors’ 

contribution to GDP decreasing, as manufacturing and services’ contribution to GDP grows.   

Table 6 Evolution of share of GDP in Chile 1960-2005 – Top ten sectors (percent of 
GDP) 

Sector 1960 1980 2005 

Public 

Administration 

9,7 8,1 3,6 

Banking 3,8 12,4 13,7 

Transport & 

Communications 

3,7 5,2 8,8 
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Wholesale & Retail 

trade 

9,5 10,7 11,9 

Construction 11,2 8,2 8,8 

Gas, electricity & 

water 

1,9 2,8 3,2 

Manufacturing 20,1 20,3 17,1 

Mining 6,8 6,6 8,1 

Fisheries 0,3 0,5 1,5 

Agriculture & 

Livestock 

5,2 4,1 4,9 

PwC Chile. Based on Central Bank data. (The Central Bank of Chile, 2012) 

 Recent performance of main sectors 
During 2011 the fisheries sector grew 17.1%, due to fish farming and extractive fishing 
developments. Electricity, gas and water sector grew 12.5%, mainly through an increase of 
electricity generation, boosted by a use of more efficient sources such as coal and liquefied 
natural gas.  

Agriculture and forestry grew 11.2%, boosted by the performance of fruit exports and 
developments in the international pulp & paper industry due to privileged growth conditions 
and local investments stimulated by aggressive tax incentives. 

Forestry experienced an increase in relation to calendar year 2010, after being highly affected 
by the February 2010 earthquake. Commerce activity grew 12.1%, due to the sales of the retail 
sector, the wholesale sector and automotive sales, boost by the national economic growth and 
emerging of the country middle-class. Construction grew by 11.1%, especially driven by 
urbanization, modernization and infrastructure development.  Transport grew 8.4%, led by 
land freight, sea freight of imported goods and passenger transport by airlines.   

The business services sector grew 8.2%, especially because of the increase of administrative 
support services, legal services, accounting and management, architecture and engineering, 
advertising and market research, and renting of machinery and equipment.  

Telecommunications grew by 6.9%, driven by mobile phone massive penetration in the local 
society.  

Manufacturing registered an increase of 6.6%, due to the generalized growth of the industry 
sub-sectors, but mainly because of the results obtained in relation to “Pulp, paper and printing” 
and “Non-metallic minerals (lithium, salt and fertilizer) and primary metals (steel and iron)”. 
(PwC Chile, 2012) 

The Mining Industry registered a contraction of 4.8%, mostly due to a lower production of 
copper, caused by average lower grade of the mineral and the impact of social conflicts related 
to wages and working conditions. This evolution can be seen in the following figure. (PwC 
Chile, 2012) 
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Figure 1 Share of GDP at constant prices (%) 

 

PwC Chile. Based on data from the Cochilco yearbook, which is based on statistical data from the 

Central Bank. The data provided for 2010 is provisional figures and for 2011 preliminary figures. 
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3.3 International Trade 
 

Chile’s economy is characterized by a high level of dependency on international trade (Organization 
for Economic Cooperation & Development (OECD), 2003), with the country having signed 59 trade 
agreements. Countries with which Chile currently has Free Trade Treaties and Agreements include: 
China, Canada, Colombia, Mexico, South Korea, E.F.T.A. (Iceland, Liechtenstein, Norway and 
Switzerland), Central America (Costa Rica, El Salvador, Guatemala, Honduras and Nicaragua), 
Australia, Panama, Peru, the United States of America and Turkey.  

Agreements of Economic Association have also been signed with Japan, members of the EU and of 
the P4 (formed by New Zealand, Singapore, Brunei Darussalam, and Chile) and limited FTAs with 
India are also in force. On the other hand, Economic Complementation Agreements exist with 
Argentina, Bolivia, Cuba, Ecuador, Mercosur and Venezuela. Currently FTA negotiations with 
Malaysia, Vietnam and Nicaragua (Bilateral Protocol) have been concluded. Negotiations with 
Thailand, however, were still under way at the end of 2011 and are still under discussion to date 
(PwC Chile, 2012).  

Other countries which do not share special trade agreements with Chile receive a flat-rate tariff of 
6% on all imports (Ministry of Foreign Affairs, n.d.).  

 Trade Balance 
The country’s trade balance for 2011 showed a surplus of US$ 10,792 million, with exports of 
US$ 81,411 million (14.8% annual increase) and US$ 70,619 million of imports (27% annual 
increase). The previous year this surplus reached approximately US$ 15,000 million, with 
exports of US$ 71,000 million and US$ 56,000 million of imports. This is the thirteenth 
consecutive year of surplus.  

This trend is largely driven by copper exports as can be seen in the following table. Hence, trade 
is sensitive to the price of the metal in the London Metal Exchange (LME). At the end of 2011, 
the copper price quoted at the LME reached an average price per pound of 399.7 US Dollar 
Cents, figure that is 16.9% higher than the 2010 average (341.9 US Dollar Cents), being the 
highest ever annual nominal average.  

Between the months of January and August the copper price per pound was at an average of 
425 US Dollar Cents, but during September - October it dropped considerably, due to the 
European debt crisis. Finally, between November and December the copper price average 
maintained an upward trend as a result of positive news from Europe on the agreements to 
control the liquidity crisis of certain EU Member States, the growth of Chinese demand for 
refined copper, and the recovery of the US economy. 

 

Table 7 Chile's exports by sector in 2010 and 2011 

Exports by Sector 2010 2011 

Mining 44,360 48,865 

Copper 37,617 40,333 

Other mining activities 6,743 8,532 



 

 

PwC 44 

 

Agriculture, Livestock and Forestry 4,366 5,066 

Fruit 3,686 4,274 

Other agriculture, livestock, forestry and commercial 
fishing 

680 792 

Industrial 22,171 27,480 

Food, Beverages and Tobacco 7,849 9,767 

Salmon & trout 2,053 2,917 

Agribusiness 791 1,002 

Wine 1,561 1,732 

Other foods 3,444 4,116 

Forestry and wood furniture 1,881 2,222 

Pulp & paper 3,102 3,692 

Pulp 2,404 1,002 

Other paper 698 837 

Chemicals 4,829 6,105 

Other industrial products 4,510 5,695 

TOTAL* 70,897 81,411 

Note: (*) Interim. The following table does not include non-monetary gold, export processing 
enclaves, and supplies and other goods bought at port by carriers. 
PwC,Chile Based on information from (The Central Bank of Chile, 2012) 
 
The main export partners for Chile are shown in the following figure.  
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Figure 2 Main export partners for Chile 2011 

 

PwC Chile. Based on Central Bank data (The Central Bank of Chile, 2012)  

 Foreign Investment 
Two mechanisms exist in Chile to stimulate the flow of foreign capital into the country. For 
productive investments there is the Foreign Investment statue or law decree 600 (DL600). Non 
productive financial investments are made under the guidelines established under Chapter 14 
of Compendium of International Changes. These mechanisms establish tax securities and fair 
and equal treatment to foreign investors.   

During 2011, total authorized foreign direct investment (FDI) channeled through DL 600 
reached an historic record of US$ 13,790 million, the highest annual amount ever reached by 
the instrument, representing a 4% increase with regard to the same period in 2010.  

There are two tax regimes which may apply under DL 600. One is the invariability tax regime, 
which establishes an effective total tax of 42% up to 10 years; the other option is the general tax 
system which establishes an ordinary regime rate of 35%. The first invariable tax regime seems 
less appealing now, however when established the general tax system was higher and there was 
uncertainty over the economic and political development of the country.  

Since 1974, the majority of foreign investors have chosen to use this mechanism. By 2011, 
foreign investment worth almost US$82.0 billion had been materialized through D.L. 600, 
representing 56.5% of the foreign capital effectively entering Chile during that period.  

The main sectors receiving DL 600 FDI were mining (33%), services (30.7%), electricity, gas & 

water (5.7%) and transport & communications (5.7%). Foreign investment came mainly from 
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Canada (59.3%), Japan (11.6%), Spain (7.1%) and the United States of America (5.6%). (PwC 

Chile, 2012) 

 Outbound investment  
Outbound investment was US$ 5,819 million in 2011. Of these outbound investments, the 
largest share by far went to Latin American Countries and North America. The countries that 
received the largest shares were Peru (20%), Uruguay (16.3%), Colombia (14.4%), Belgium 
(13.6%), Brazil (9.9%), United States of America (7.2%) and Argentina (6.2%).  

Throughout the last twenty years, the preferred sectors for Chilean outbound investments have 

been services (39.4%); energy (26.5%) and industry (26.3%). Mining represents only a small 

portion (4.7%) and so do agriculture and livestock (3.1%). (PwC Chile, 2012) 

3.4 Key Challenges 
 

The OECD has identified some of the key future challenges for Chile which include: poverty 
alleviation, reduction of income inequality and economic diversification in GDP composition 
(Organization for Economic Cooperation & Economic (OECD), 2011). During 1990-2006 Chile has 
shown significant progress in poverty reduction along with Mexico in the Latin American region 
(Fosu, A., 2010); however income disparity is still a significant problem. The following figure 
presents income disparity in OECD countries. Chile has the highest Gini coefficient of the sample 
followed by Mexico and Turkey, which illustrates the significance of the income inequality problem 
that the country faces. 
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Figure 3 OECD countries GINI after tax and cash transfers 

 

PwC Chile. Based on data from (Organization Economic Cooperation & Development (OECD), 

2012) 

As Chile moves into its next stage of development, technological innovation and productivity gains 

are expected to take a more central role in the country’s economy. To date, innovation has been 

lagging in the country, with private companies’ showing weak investment in research and 

development (World Economic Forum, 2012). A perceived poor quality education system also 

limits the intellectual basis required for these developments (Organization Economic Cooperation 

& Development (OECD), 2012).  

In the short term Chile’s growth may also suffer due to the effects the euro zone crisis is having on 

international markets.  In the long term, a significant constraint to Chile’s economic development is 

its energy supply issues and high dependence on fossil fuel imports. Government projections 

estimate the need to increase the country’s installed capacity from its present 17,000 MW to 25,000 

MW by 2020 (Ministry of Energy, 2012). Recent setbacks and delays due to environmental and 

social concerns suffered by major energy generating projects raise questions on whether these 

energy supply requirements will be met.  
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4. Economic Projections  
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Economic Projection Highlights  

 In the short term, Chile is expected to maintain a 5% GDP growth, with a 
strong participation of the utilities, commercial, construction and fisheries 
sector in the short term.   

 The mining sector is expected to grow consistently, with large investments 
planned for the coming 3 years.  

 A projected long term growth of 5% is not unrealistic for the country and is 
consistent with the Central Bank’s expectations and the country’s historic 
trends.  

 

The Chilean economic sectors that contribute most to GDP are energy intensive, and as a 
consequence the country presents a strong link between economic growth and consumption 
patterns (CADE, 2011).  In order to build a forecast of Chile’s energy demand, it is therefore a 
logical assumption for energy modelling approaches to be based on the country’s economic 
projections.  

Chile’s economic profile is heavily dependent on mining exports, especially copper mining, and 
their contribution to GDP growth. Historically, this dependence has marked the ups and downs of 
the economy, making the country’s GDP highly reliant on international metal prices and adequate 
long term planning for lower income periods. Based on this, Chile’s economic projections are 
closely tied to existing copper resources, mining production plans and the demand for raw 
materials. Other sectors such as forestry and agriculture also have strong participation in the 
national economy,.  The Central Bank of Chile in the Monetary Policy Report from June 2012, 
(IPoM, by its Spanish acronym) defines 14 activities which contribute to the national GDP, and will 
be the basis for the analysis presented later in this document. Nationally, the GDP is defined as “the 
sum of all goods and services produced in a country during a given period. It measures the wealth 
generated in a particular period, but does not measure the total wealth of the country, since it does 
not include, for example, natural resources”(Statistical Summary 2011,p.305, National Statistical 
Institute (INE  by its Spanish acronym)). 

Several recent studies have attempted to model Chile’s future economic growth and energy demand 
considering different timeframes and a wide range of assumptions, as shown in Table 8. These 
studies proposed short, medium and long term timeframes. The range of annual GDP growth 
defined as the basis for projection varies from 4%-6% in the long term, leading to markedly 
different results. The institutions that have undertaken these studies include consultancy firm 
(POCH Ambiental), academic institutions (PROGEA , CCGUC and GreenLab UC) and private-
academic alliances.  

The following section is based on these studies, and their assumptions and sources are discussed 
below. 
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  Table 8.GDP projections proposed 

Report Period Assumptions 

POCH Ambiental,2009 2000-2025 GDP expected growth and 
projections:                                                                 
2008,   3.2%  
2009,   0%  
2010,    3% 
2011 to 2015, 5%                                                                           
2016 to 2025, 4% 

PROGEA 2 ,2008 2007-2030 GDP expected growth and 
projections:                                                                
5% annually through 2015 
4% annually until 2030 

POCH-CCGUC, 2010  2009-2030 Based on POCH  Ambiental, 
2009 
2026-2030, 4%  

GreenLab UC, 2011 2010-2030 GDP expected growth and 
projections:                                                                
4.18% annually (CEPAL 
2009) and correspond to the 
GDP growth between 1971 
and 2007(World Bank) 

 CADE,2011 2012-2030 GDP expected growth and 
projections:                                                                
5%, growth  until 2030 

PROGEA 3 2011 2007-2020 GDP expected growth and 
projections:                               
2013 to 2015, 5%                     
2016 to 2020, 4%                                
2010 to 2020, 6% 

 

PwC Chile. Based on information from POCH 2009, PROGEA 2 2008, POCH-CCGUC 
2010,GreenLab UC, 2011, CADE 2011 and PROGEA 3 2011. 

5.1 Long and medium term GDP projections 
Chile’s need for re-evaluation of the energy sector and the need for clear energy guidelines led to 
the creation of the Advisory Commission for Energy Demand (CADE by its Spanish acronym), a 
private-public think-tank set-up by the current government in Chile to assess the country’s energy 
forecast and make recommendations with regard to necessary energy policy changes. The Ministry 
of Energy published this commission’s findings in November 2011, and included a long-term 
(2030) evaluation of the country’s future energy demand based on GDP projection.  The report 
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aims to present long term proposals for the development of the electricity sector in Chile. Since one 
of the objectives of the CADE report is to provide a long term vision of the country's future energy 
matrix, a projection of future energy demand between 2012 and 2030 was made. An annual 5% 
growth in GDP by 2030 was considered to achieve this scenario, considering the long term 
economic growth projection for the country. This study considered the GDP growth of other 
countries as support for its modelling, concluding that the link between per capita GDP and per-
capita energy consumption is linear for similarly developed countries and that the evolution of the 
per capita GDP and per capita energy consumption ratio is similar for countries with the similar 
levels of development in the process of development (CADE, 2011). The impact of this growth on 
the various sectors is considered homogenous in terms of its effect on each sector’s energy demand.  

An earlier report produced by the Program of Environmental Economics and Management from 
the University of Chile (PROGEA by its Spanish acronym) in June 2009, as a request of the utility 
company Endesa International “Energy Consumption, Greenhouse Gas Emissions and Mitigation 
Options for Chile, 2007-2030”, proposed an economic growth projection which differs to the CADE 
report in the percentage of projected growth over the time horizon considered.  The report 
considered real data up to 2006 and then for the next time horizon a 5% annual growth is projected 
until 2015 and 4% until 2030.These projections were made according to expert opinion. Since the 
time horizon for the 5% economic growth projection is 2015, this period is considered as a medium 
term projection. 

Another report, titled “Projection of the evolution of GHG emissions in the energy sector 2000-
2025”, published by POCH in 2009, considered the following projections for the GDP; from 2011 to 
2015 a 5% of annual growth projection and from 2016 until 2025 a 4% of annual growth projection. 
The study explained that there was no official report or document which proposed a long term GDP 
national projection, therefore the indicated estimation was used. (This information refers to the 
date when the study was prepared). 

The follow-up study prepared by POCH-CCGUC in 2010 considered a growth projection based on 
(POCH Ambiental, 2009), however an extension of 4% annual growth projection is proposed from 
2026 until 2030. It is important to note that the study prepared by POCH-CCGUC in 2010 
explained that the projection proposed  does not correspond to official values, since the Treasury 
Department  does not publish projections of GDP in these time horizons, however, the GDP used 
was consulted  to the Treasury Department and was validated for the objectives of the study. 
 

5.2 Recent years and short term GDP projections 
In terms of short term economic growth projections, the Monetary Policy Report (IPoM) developed 
by the Central Bank of Chile is published four times a year in March, June, September and 
December, in its last version of June 2012, indicates that the base scenario shows that the GDP will 
grow between 4% and 5% in 2012. The report also explains that “while the economy grew by more 
than expected in the first quarter, the deterioration of the external scenario will cause a slowdown 
in the activity in the second semester higher than the projected in March” (IPoM, 2012 p9). The 
report indicates that the GDP growth will not move away from the trend of 5%, which is consistent 
with the assumptions in the studies aforementioned.   

The evolution of the GDP in Chile is based on the information published by the Central Bank of 
Chile. This entity provides information of GDP by production sectors as well as regional GDP. The 
same institution provides a statistics database, specifically the National Accounts section, with 
defined economic indicators of GDP detailed by economic activity as well as the country’s monthly 
indicator of economic activity (Imacec by its Spanish acronym).  



 

 

PwC 52 

 

Regarding economic activities, the Central Bank of Chile in the IPoM report from June 2012, 
defines 14 economic activities and the real annual variation in the GDP, as shown in the table 
below. According to the IpoM report growth was observed in the bulk of the sectors, especially in 
the Electricity, gas and water sector which grew by 12.5% in 2011 and began the year with a 23,6% 
growth rate in the first quarter of 2012. According to the IPoM report the use of more efficient 
power plants determined this result.  In the mining sector, in contrast to the negative annual 
variation noted in the 2011, in the first quarter of 2012, a positive annual variation is observed. This 
is of particular importance as the sector is the main country’s economic driver. Other sectors with 
an increase in the annual variation were, among others, the commercial and construction sector 
and business services. Overall, for the first quarter of the year 2012, GDP grew by 5.6%. 

Table 9 Weighted in GDP; real annual variation, percentage  

        2011 2012 

  
weighted 
2011 

2010 2011 Q1 Q2 Q3 Q4 Q1 

Agriculture and  
Forestry 

2.8 2.3 11.2 15.2 11.6 1.8 9.6 -2.7 

Fisheries 0.4 2.2 17.1 25.2 7 18.6 19.4 -6.5 

Mining 12 1.1 -4.8 -2.5 -5.3 -9.6 -1.9 2.9 

Industry 10.6 3.4 6.6 12.7 8.3 5.6 0.4 3 

EGW 3.4 10.7 12.5 14.1 13.9 11.6 10.7 23.6 

Construction 7.1 1.7 11.1 13.4 9.8 9.4 11.7 9.5 

Commercial 9.3 17.5 12.1 22.7 11.1 9 7.8 8.3 

Restaurants and 
Hotels 

1.4 8.9 9.7 17.9 11.9 5.7 5 7.6 

Transport 4.5 8.5 8.4 20.6 9.2 2.3 4 5.3 

Communication 2.2 9.2 6.9 7.6 6.8 6.7 6.5 6 

Financial Services 5.6 6.1 9.3 10 9.1 9.4 8.7 7.8 

Business Services 12.8 7.4 8.2 10.4 9.3 7.2 6.3 8.9 

Housing Services 4.7 0.2 2.5 1.1 3.1 2.9 2.8 2.9 

Personal Services  10.6 5.3 7 11.1 8.3 4.5 5.3 5.8 

Total GDP   6.1 6 9.9 6.3 3.7 4.5 5.6 

PwC Chile. Adapted from IPoM report June 2012, Central Bank of Chile. 
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5.3 Participation in GDP of each productive sector 
Information about participation of each productive sector in GDP from 2003 to 2011 is provided in 
the 2011 version of the yearbook of the Copper Chilean Commission (Cochilco by its Spanish 
acronym).The following figure illustrates the evolution of Chile's GDP according to data presented 
in the Cochilco yearbook, which is based on statistical data from the Central Bank of Chile.  

Figure 4 Share of GDP at constant prices by sector7 

 

PwC Chile. Based on (Cochilco, 2011). 

According the figure above, the highest contribution to the GDP corresponds respectively by 2011 to 
the financial and business sector, copper mining sector, the manufacturing industry, and personal 
services, among others. It is important to mention that even when the financial and business sector 
is the main contributor to the GDP, it does not have a high contribution to the country energy 
consumption, and therefore the present analysis will not focus on that sector.  

                                                             
7
 The data used in the Cochilco yearbook to develop the figure below is based on new Central Bank reference 

data which considers 2008 as a reference year instead of 2003. The data provided for 2010 is provisional 

figures and for 2011 preliminary figures. 
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5.4 Expected growth of the Mining sector 
The information provided by the Central Bank is used in different productive sectors to show the 
evolution of Chile's GDP by economic activity. Since the mining sector is of greatest importance for 
Chile’s economic development, information on this sector is developed by several entities. One of 
the most comprehensive sources of information is the Chilean Copper Commission (Cochilco) 
which publishes a yearbook with information regarding copper and other minerals statistics. This 
yearbook has been published since 2001 as published by Cochilco in its website, and covers a 
period of 10 years worth of statistics. 

Considering the significance of the mining sector, the behaviour of world copper demand is crucial 
to the country’s economic wellbeing. The figure below shows the projection of refined copper 
demand for developed economies, emerging economies excluding China, and China. China has 
become one of the most important consumers of copper due to the increasing industrialization of 
the Chinese economy and also the higher investment in infrastructure, both key factors 
contributing to its high demand (IpoM2012). This rapid growth and the world demand for Chinese 
manufacture has led to a steady demand of raw materials that has been one of the main drivers of 
the national economy, helping to maintain Chile’s economic growth while developed economies 
were struggling with economic difficulties in the past 4 years.  

 Figure 5  Global demand of refined copper. (f) Projections 

 

PwC Chile. Adapted from IPoM June 2012, Central Bank of Chile. 

Cochilco also publishes a report of Chilean Mining Investment which takes into account the mining 
plans of the main mining groups to develop a projection of mining activity to the year 2020. This 
study projects mine production of copper (which includes copper concentrates and cathodes, tallied 
as fine copper content) until 2020 using information provided by mining companies. The report’s 
current projection shows an increase in production, and goes on to explain that this projection is a 
direct consequence of the process of ongoing investment in copper mining, where the new 
investment portfolio is valued at 66.9 billion dollars of which 44.1 billion are considered for the 
period 2011-2015. From the 66.9 billion dollars, 81.2% corresponds to copper mining (Cochilco, 2, 
2011). The portfolio considered by Cochilco report includes the national copper corporation of Chile 
(CODELCO by its Spanish acronym) and private companies.  



 

 

PwC 55 

 

As indicated in the Figure  below the distribution of investment in copper mining and the degree of 
uncertainty were considered according to the respective development status: 1- project in 
construction projects, 2- projects more likely to be built and 3- other possible projects. Those last 
projects are those with the highest uncertainty level and represent a share of 45.2%of the total 
investment by 2015. 

Figure 6 Share of projected investment distribution in mining sector 

 

PwC Chile. Adapted from the Chilean Mining Investment Report Cochilco 2011 
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Figure 7 Projected investment distribution in mining sector (M$USD) 

 

PwC Chile. Adapted from the Chilean Mining Investment Report Cochilco 2011 
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Regarding the potential copper production, the figure below indicates the expected evolution of 
copper production until 2020, which is estimated to reach around 8 million tonnes of fine copper 
annually. The report states that this copper production implies an increase of 36.8% during the 
period analyzed. 

In order to achieve this predicted production increase, serious efforts must be made considering 
the large number of projects under development. These projects will compete for not only the 
limited availability of water resources and energy, but also the availability of skilled labor and 
professional services. Risk factors, which, combined with the environmental approval process and 
the acquirement of operating licenses, can lead to difficulties and significantly affect the forecast. 

 

Figure 8Potential Copper Production 

 

PwC Chile. Based on (Cochilco, 2, 2011)  
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Recommendation for Chile’s Economic Projections: 

 GDP growth projections in the long term have been estimated based on 
individual research assumptions and expert opinion. Given the variability 
generated from this variable, the country would benefit from establishing a 
consensus on the GDP projections in the medium to long term period. 

 Regarding the evolution of regional GDP the existing sources of information 
have not projected the evolution of this indicator for long term time frames. 
Generating this information would allow more detailed analysis. 
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5. Key Indicators  
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Key Indicator Highlights  

 Primary Energy Supply per capita has increased consistently with the 
country’s development in the past 20 years reaching the world average. 

 Energy intensity in the past two decades reflects the continued 
predominance of energy intensive industry, while still remaining below the 
global average. 

 Chile’s emissions per capita diverged from the Latin American average level 
and converged to the World average around 1999. 

 Carbon intensity is highly dependent on water availability and was affected 
by the lack of natural gas.  

 

The country’s high-speed development has been based on a rapid industrial growth and 

development of the mining sector, which has led a sharp increase in its energy consumption and 

consequential GHG emissions. This has brought the country under pressure to make progress on 

energy efficiency and energy consumption. This section presents key energy and CO2 emissions 

performance indicators for Chile in comparison with the world average and a selected sample of 

countries.  

Figure 4 below shows the 1990-2009 evolution of primary energy supply per capita, expressed as 

tons of oil equivalent (toe) per person. As shown in the figure, Chile since 1997, along with China 

more recently, has converged towards the World’s average in this indicator of around 1.75 

toe/capita. This level of primary energy supply per capita is still approximately half of the average 

European ( EU-27) level, and can be considered to be roughly proportional to the current per capita 

income gap between Chile and Europe. 
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Figure 9  Indicator:  Primary Energy Supply per capita (TPES/Population) 

 

PwC Chile. Based on statistics from the IEA database ( OECD i-library, accessed July 2012) 

Figure 5 shows the evolution of Chile’s energy intensity ( primary energy supply / GDP) expressed 
as Teracalories per Million USD of economic output in dollars of year 2000.  Chile’s energy 
intensity during these two decades remains relatively stable showing only a modest decline.  

Figure 10   Chile’s energy intensity TPES/GDP (Teracalories per Million 2000 USD) 

  

PwC Chile. Based on data from the IEA database ( OECD i-library, accessed July 2012) 
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Figure 6 below shows the 1990-2009 trajectory of energy intensity for sample of countries 
expressed tons of oil equivalent (toe) per thousand USD of domestic production ( in 2000 dollars).  
During most of these two decades Chile tends to follow the same trend as Brazil and Latin America 
in general, which is a rather stable level of energy intensity with a modest decreasing trend after 
2000. This behaviour of energy intensity contrasts with the consistent and faster decrease of energy 
intensity experienced by Europe and other high income countries since 1990. While remaining 
below the World average after 2002, Chile and Latin American rather stable energy intensity 
trajectories during the last two decades reflect the continued preponderance of primary sector 
production (metal and agricultural commodity exports) which tend to be more energy intensive 
than manufacturing and services sectors that characterize most middle and high income countries. 

Figure 7 shows the 1990-2009 trajectory of carbon intensity for the same sample of countries, 
expressed as kilograms of CO2 per USD of domestic production (in 2000 dollars). For Chile the 
1990-2009 trajectory for carbon intensity is similar to the trajectory followed by its energy intensity 
( TPES/GDP); it could not be otherwise since the country’s energy matrix ( primary energy supply) 
is heavily concentrated in fossil fuels ( 75%) which are the precursors of the CO2 emissions from 
fuel combustion for final energy consumption. The carbon intensity of Brazil remains low 
throughout precisely due to the much larger share of hydroelectricity in its primary energy supply, 
although it also fails to manifest the consistent decreasing trend of European countries ( EU-27).  

These figures show a marked increase in the mid nineties and the late 2000’s. These peaks are 
explained by heavy droughts which led to an increase in the use of coal and diesel. Later peaks in 
2006-8 are explained by an energy crisis faced by the country in 2006 when Argentina cut Chile’s 
natural gas contract, and the country had to rely on hydrocarbons and coal to supply the energy 
demand.  

Figure 11 Indicator:  Primary Energy Supply per Thousand 2000 USD ( TPES/GDP) 

 

PwC Chile. Base on IEA database ( OECD i-library, accessed July 2012) 
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Figure 12 Indicator:  Carbon Intensity Kg CO2 per USD ( dollars of 2000) 

 

PwC Chile. Base on IEA database ( OECD i-library, accessed July 2012) 

Figure 8 shows Chile’s annual CO2 emissions from fuel combustion per capita expressed in tons of 
CO2 per inhabitant from 1990 to 2009.  From 1992 to 1999 Chile’s emissions per capita started 
diverging from the Latin American average level (approx. 2 tCO2/capita) and converging towards 
the World average (approx. 4 tCO2/capita) reaching this latter level around 1999. This behaviour is 
consistent with the rapid GDP growth rates experienced by Chile relative to the rest of Latin 
American countries during the ‘90s decade. During 2000-2009 Chile has continued trailing the 
World average for this indicator, remaining below 4tCO2/capita, which is almost half the level of 
the average EU-27 country (approx. 7 tCO2/capita). 
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Figure 13 Indicator:  CO2 emissions per capita ( tCO2 per capita) 

 

PwC Chile. Base on IEA database ( OECD i-library, accessed July 2012) 

 

Figure 9 below shows the 1990-2009 evolution of the carbon intensity of electric power generation 

expressed in grams of CO2 per Kilowatt hour of generated power. This indicator is very small in 

countries where a large portion of total generation is hydroelectric, such as in Brazil and 

Switzerland which consistently remain below 100 gCO2/KWh in the figure.  Chile’s trajectory for 

this indicator is heterogeneous reflecting the increasing share of coal based thermal generation 

between 1992 and 1999, followed by a decrease during 2000-2006 due to the increased share of 

natural gas thermal generation with the entrance of Argentinean natural gas imports during this 

period until their interruption in 2006. The period 2007-2009 again shows increasing carbon 

intensity of power generation as interrupted gas supplies were replaced temporarily with diesel and 

the sustained entrance of large coal-based generation plants in the last few years. Despite the 

increase in fossil fuel reliance, Chile remains below the world average for this indicator and close to 

the average EU-27 levels. This is primarily due to large hydroelectric projects in the southern part 

of the country which compensate fossil fuel use and help to reduce the country’s average grid 

emissions intensity.  
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Figure 14 Indicator:  Carbon intensity of Electric generation (gCO2/KWh) 

 

PwC Chile. Base on IEA database ( OECD i-library, accessed July 2012) 
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6. Energy Profile 
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Energy Profile Highlights 

 Chile is highly dependent on fossil fuel imports for nearly 75% of its primary 
energy supply. 

 Total primary energy supply (TPES) shares by source in 2010 were:  Crude 
Oil  34.8%, Coal 18.3%, Natural Gas 20.0%, Hydroelectricity 7.6%, Biomass 
19.2% and Wind 0.1%. 

 The share of coal has steadily risen over the past decade from  12.5% in 
2000, to 18.3% of Total primary energy supply ( TPES) in 2010. 

 The disruption of natural gas import supply from Argentina after 2006 
translated into increased imports of coal, fuel oil and diesel for electric 
power generation. 

 Chile has a high hydropower potential but its full development poses 
challenges: a) hydropower potential concentrated in Central Chile is subject 
to large hydrological variability and occasional droughts; and b) 
hydropower potential in Southern Chile is subject to long transmission 
distances and environmental opposition. 

 Final energy consumption in Chile grew at an average annual growth rate 
of 6.0% from 1990 to 2000, and a more modest 2.3% from 2000 to 2010. 

 During the last decade 2000-2010 the Energy Sector (electric power 
generation and oil refineries) has recorded the highest average growth rate 
8.2%,  followed by Industry and Mining with 2.8%, 
Residential/Commercial/Public (CPR) with 2.1%, and Transportation 2.1%. 

 

Primary Energy Supply 
Chile is characterized by a high degree of fossil fuel import dependency.  Given its limited 
endowment of native fossil energy resources, Chile depends on oil, coal and gas imports for almost 
75% of its primary energy supply (TPES).  This leads a high vulnerability to both volatility of 
international fossil fuel prices and incidences of supply disruptions in its fossil imports. Chile’s total 
primary energy supply (TPES) stood at just under 250.000 Teracalories (Tcal) in 2010 (see Figure 
10 below) after a 5 year peak caused by droughts and the natural gas crisis. Chile’s energy mix relies 
predominantly on fossil fuels, with oil representing 34.8%, natural gas 20.0% and coal 18.3%. The 
share of renewables totaled 26.9% during 2010, with hydro accounting for 7.6% and biomass for 
19.2%. The large share of biomass is explained by Chile’s traditional use of firewood for residential 
heating and cooking, particularly in the southern regions of the country. Firewood represents 
approximately 50% of consumption in the residential and commercial sectors, whereas biomass 
and waste account for 15% of consumption in the industrial sector. 

As shown in Figure 10, the growth of natural gas between 1997-2005 displaced the share of coal in 
total primary energy supply. The external supply of natural gas used to be concentrated exclusively 
on natural gas imports from Argentina, which peaked in 2004 when Chile was importing 22 
Mcm/day (million cubic meters). The rapid decline in natural gas share from 2005 until 2008, 
when imports barely reached 1 Mcm/day, represent the progressive disruption and final cut-off of 
Argentinean gas imports. The natural gas share in total primary energy only started its recovery 
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with the entrance in operation of the Liquefied Natural Gas (LNG) port terminals in Quintero on 
July 2009 which broadened the options for natural gas imports.  

Figure 15. Total Primary Energy Supply (Tcal) 1990-2010 

 

PwC Chile. Statistical Source: Chile National Energy Balances 1990-2010 database (National 
Commission of Energy, Ministry of Energy, 2012) 

Table 10: Primary Energy Supply. Share by source (%) 

  2000 2005 2010 

    
Coal 12.5% 9.6% 18.3% 
Crude Oil 41.0% 39.3% 34.8% 
Natural Gas 23.5% 27.2% 20.0% 
    
Hydroelectricity 6.4% 7.9% 7.6% 
Wind 0.0% 0.0% 0.1% 
Biogas 0.0% 0.0% 0.0% 
Biomass and others 16.6% 16.0% 19.2% 

TOTAL 100.0% 100.0% 100.0% 

PwC Chile. Statistical Source: National Energy Balances 1990-2010 database (National 
Commission of Energy, Ministry of Energy, 2012) 

The disruption of natural gas supply from Argentina has translated into increased imports of coal, 
fuel oil, and diesel for power generation and final consumption during a period of relatively high 
international prices. Crude oil imports ( approximately 180,000 bbd) are sourced broadly  from 
Brazil (25%), Ecuador (23%), Angola (20%) and Colombia (17%), while coal imports 
(approximately 5.8 million tons annually) are sourced mainly from  Colombia (34%), Indonesia 
(26%), Australia (22%) and Canada (11%). (International Energy Agency 2, 2009)  In the years 
ahead Chile faces the challenge of finding ways to satisfy its growing energy demand under 
conditions of import dependency, higher fuel prices in the world market and international pressure 
to reduce GHG emissions, while also trying to maintain competitive energy prices internally in 
order to avoid choking-off growth. 
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 According to the International Energy Agency´s Energy Policy Review of Chile, undertaken during 
2009, the country successfully managed its 2007-2008 natural gas crisis through a combination  of 
short-term measures, including: a significant switch to diesel-fired power generation as a substitute 
for gas from Argentina; the installation of fast-response diesel turbines; the immediate return of 
value-added tax on diesel; the more flexible use of water in two hydroelectric reservoir systems that 
are capable of inter-annual generation; a government information campaign urging consumers to 
save energy; the giving of incentives by generators to their customers to reduce consumption; 
reductions in transmission voltage; and a noticeable demand response on the part of consumers to 
high end-user prices. In the medium term, the government aims to achieve a more diverse 
generation mix by encouraging greater penetration of non-conventional renewable energy (NCRE) 
sources and by facilitating the construction by the private sector of two liquefied natural gas (LNG) 
terminals (International Energy Agency 2, 2009). Large-scale hydroelectric projects under 
evaluation also provide a positive outlook for energy independence and diversity.  

Hydropower potential is plentiful in both the Central and Southern portions of Chile. However the 
hydropower supply concentrated in the central part of the country, and which is closest to the 
major load centers, is vulnerable to periodic droughts and weather patterns which cause a high 
degree of inter-annual hydrological variability affecting the stability of hydropower’s share in 
primary energy supply. The large and undeveloped hydropower potential in the southern regions of 
Chile also faces a number of challenges, including overcoming long transmission distances to the 
major national grid, and successfully negotiating the environmental concerns raised by its 
development in an ecologically sensitive region (Aysen and Palena regions in Patagonia).  

 

Energy Transformation Centers (Electric 
generation and Oil refineries) 

 

Electric Power Generation 
 

Chile’s electricity generation and distribution is characterized by two major systems distributing 
electricity to primarily industrial users in the desert regions of the country and another, larger 
system that supplies both industrial and residential users. Additionally, two small regional systems 
provide energy to the smaller, more isolated regions of the country. The generation mix of the two 
major systems SING and SIC are markedly different due to the non availability of hydroelectricity 
in the northern part of the country (SING). From north to south, these grids are:  

a) The SING interconnected system (Sistema Interconectado del Norte Grande), covering 
approximately 25% of Chile’s northern continental area, which is home to about 6% of the 
population and contains the highest concentration of mining operations. Large industrial mining 
customers represent over 90% of the SING load, which are served mostly by thermal generation 
with installed capacity approaching 3.700 MW in 2010. This generation capacity is comprised 33% 
by coal, 56% combined cycle (natural gas or diesel), and 11% fuel oil.  

b) The SIC interconnected system (Sistema Interconectado Central). This larger system with 
covers the central and central-southern portion of Chile’s continental area, where 90% of the 
population is located, including the Santiago Metropolitan Area- the nation’s largest load center. In 
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2010 installed capacity reached 12.147 MW, supplied by a mix of 45.8% hydroelectricity, 11.5% coal, 
15.2% combined cycle (natural gas or diesel), 25% gas turbines, 2.1% cogeneration, and 1.3% wind 
farms (CADE, 2011). 

c) Two small-scale  systems: Magallanes, with an installed capacity of 98.8 MW and 100% thermal 
generation; and Aysén, with its installed capacity of 40.2 MW, (20.6 MW thermal, 17.6 MW hidro, 
and 2 MW wind) covering the southern pockets of demand around the cities of Punta Arenas and 
Coyhaique in Patagonia. 

Chile’s generation mix has experienced significant changes during the last two decades. The SIC 
system was predominantly hydroelectric between 1990 and 1997 with a low participation of coal-
based thermal generation. In the late 1990’s a gas pipeline was built between Chile and Argentina, 
which led to a change in the energy mix during the 1998-2004 period when most energy-related 
investments consisted of thermal plants using natural gas imports from Argentina. Changes in 
Argentina’s energy exports policy in 2006 led to the Argentine gas supply crisis and the rapid 
installation of an important number of diesel-fuel thermal generation, and coal plants in the 
following years. In the same period, several medium and small hydroelectric facilities were 
developed and small scale renewable energy projects increased markedly. The year 2009 saw the 
renewed availability of Natural Gas through the construction of the Quintero LNG re-gasification 
terminal, and an important part of the diesel-fuel generation has been substituted by imported 
LNG. 

In the SING system from 1990 to 1997 the majority of the thermal generation mix was based on 
coal, with a small portion of fuel oil mainly for backup during high demand peaks. With the entry of 
Argentine gas imports in 1997 the SING’s generation mix veered sharply towards natural gas, 
reaching 58% of the total generation potential. The gas import crisis of 2004-2006 led to a 
reversion to coal based generation, complemented by diesel-fuel generation to replace falling gas 
imports. Since 2010, the LNG imports have been again substituting the diesel-fuel generation, 
driven by mining companies to sustain energy supply in joint venture with power generation 
companies. Additionally, new installation of cheap large coal plants is again making coal-based 
generation the dominant source in the SING system.  

Table 11 Electricity Generation: Share by source (%) 

 

Chile National Energy Balance 2010 (CNE 2, Ministry of Energy, 2011)  

The following Figure 14 showing Electricity Generation by source from 2000 to 2010 illustrates 
these dynamics. The abrupt decline of natural gas based generation from 2006 to 2007, its 
substitution for Diesel-Fuel oil, and an increased share of coal based generation are all readily 
apparent.  
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Figure 16 Electricity generation by source (GWh) 2000-2010 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Figure 17 shows the evolution of installed generation capacity in the country during the same 
period. The increased installation of diesel and coal fired thermal generation plants, as well as the 
partial retreats of natural gas-based generation are all apparent in the figure. 
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Figure 17 Installed generation capacity by source (MW) 2000-2010 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  

Figure 18 shows the energy input flows into Transformation Centers (mainly Electric Power 
Generation). The use of primary energy for electric power generation in the country has doubled 
over a decade, rising from just above 40,000 Teracalories (Tcal) in 2000, to nearly 80,000 Tcal in 
2010. 
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Figure 18 Energy flow into Transformation Centers (Tcal) 2000-2010 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Final Energy Consumption 
The last two decades of rapid GDP growth rates and successful economic performance have also 
determined the rapid growth of final energy consumption in Chile. In this period, total final energy 
consumption has grown at an average annual rate of 4% as shown in the Table below. From 1990 to 
2000 total final energy consumption grew at an average annual rate of 6%, mainly driven by the 
very high growth rates of energy consumption by end-users in the Industry and Mining, and 
Transportation sectors (averaging 6.9% annual growth each during this decade).   

During the last decade 2000-2010 the growth rate of total final energy consumption has tapered off 
to an average annual rate of 2.3% (Figure 19 below).  The Energy sector has become the highest 
growing sector, with an average annual growth rate of energy consumption of 8.2%; followed by the 
Industry and Mining sector (2.8%), the Commercial/Residential/Public sector ( 2.1%) and 
Transportation sector (1.9%).  

In absolute terms, the largest final energy consuming sectors are: Industry and Mining (38.2% of 
total final energy consumption) and Transportation (32.9% of TFC), followed by 
Commercial/Residential (26.3% of TFC) see Table 9 Within the Industry and Mining category, 
cooper and other mining account for almost half of consumption (equivalent to 17.5% of TFC).  
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Figure 19 Final Energy Consumption by sector 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Table 12 Average annual growth rates of final energy consumption by sector 

  1990-
2000 

2000-
2010 

1990-2010 

Energy 3.1% 8.2% 5.4% 

Industry and Mining 6.9% 2.8% 4.6% 

Transportation 6.9% 1.9% 4.2% 

CPR 4.5% 2.1% 3.2% 

Total 6.0% 2.3% 4.0% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Table 13 : Final Energy Consumption. Share by sector (%) 

  2000 2005 2010 

 Energy  2.5% 5.7% 2.6% 

 Industry and 
Mining  

36.5% 34.3% 38.2% 

 Transportation  34.3% 34.6% 32.9% 

 CPR  26.7% 25.4% 26.3% 

 Total  100.0% 100.0% 100.0% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Figure 20: Electricity Consumption by sector (Tcal) 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  

For a more detailed disaggregation by each of the major sectors (CPR, Industry and Mining, and 
Transport ), please refer to Annex 2.   

 -

 5,000

 10,000

 15,000

 20,000

 25,000

 30,000

 35,000

 40,000

 45,000

 50,000

Te
ra

ca
lo

ri
e

s,
 T

ca
l 

CPR Industry and Mining Transport Energy



 

 

PwC 76 

 

 

Recommendations for Chile’s Energy Profile 

Continue to strengthen Chile policy efforts to diversify its energy supply, for 
example: 

 Development of policy incentives, to increase the share of renewables in the 
energy matrix ( such as Law 20.257) 

 Advance electric interconnection efforts between its own major grid 
systems (SIC-SING) and with the energy systems of neighboring countries. 

 Strengthen and implement national energy efficiency programs and 
demand management measures, including nation-wide monitoring of 
progress in energy savings in all sectors. 

 Promote increased investment in electricity transmission and distribution 
infrastructure. 

 Continue to diversify Chilean sources for LNG supply, including integration 
into the emerging shale gas markets. 

 Ensure the development of the Chile’s autoctononus  hydroelectric, 
geothermal, solar, wind  and biomass potential, by removing existing 
market and regulatory barriers that impede increased investment in their 
development. 

 Support national research and technology development efforts in energy 
systems, and quality engineering education in national curricula 
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7. Energy Demand 
Projections 
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Energy Demand Projections Highlights 

 Electricity demand is projected to grow from its current rates to  65,634 
GWh by 2020 and 143,374 Gwh by 2030 

 Energy demand in Chile is expected to grow at 4.7% annual rate on average 
over the period 2010-2020 to reach 438,960 TCal by the end of the period. 

 The major driver behind this projected energy demand growth is the 
expected GDP growth rate over the same period. Most studies converge on 
their macroeconomic assumptions of expected annual GDP growth rate of 
5% for 2010-2015, and 4% thereafter. 

  The sectors with the highest expected energy demand growth rates during 
the 2010-2020 period are Transportation and Industry and Mining.  Within 
the Transportation most of the incremental demand is expected from the 
Road Transport sub-sector. Within the Industry and Mining sector, most of 
the incremental demand is expected from the Copper industry and general 
manufacturing ( shown as Various Industries and Mining). 

 Electricity demand is projected to grow at an average annual rate of 4.0% 
during 2010-2030. Increasing 50% from current levels by 2020, and 
further increasing  another 50% by 2030. 

 Coal and Hidroelectricity (Large Hydro and run-of-river) are projected to 
remain the dominant primary energy sources in the generation mix. The 
projected shares of Coal and Hidroelectricity in the generation mix by 2020 
are estimated around 30% and 55% respectively; and by 2030 around 37% 
for Coal and 48% for Hidroelectricity. 

 

Projecting energy demand by each major sector is a necessary step in order to estimate  GHG 
emission projections. The available emissions projections for Chile are reviewed  in Section 7  GHG 
Emissions Projections.  

Final energy demand projections by sector over various time horizons have been undertaken by the 
following studies: PROGEA 2 (2009)   2007-2025  projection ; CCGUC-POCH (2010), CCGUC 
(2010), and Green Lab (2011)  all three with a 2010-2030 projection; and PROGEA (2011) with a 
2010-2020 projection.  All these studies used a bottom-up approach for their energy demand 
projections, based on econometric projections of  historical energy consumption patterns as a 
function of production and/or activity levels in each sector.  

Only the CADE( 2011) report, which covers exclusively the Electric Power Generation sector, 
undertook a top-down approach to electricity demand projection based on international data on 
Kwh per capita trajectories as a function of the expected rise in GDP per capita for Chile over the 
period 2010-2030. 

Although the studies considered various scenarios in their projections, in this section only the base 
case scenario will be presented, alternative scenarios will be further analyzed  and discussed in 
Section 7, 8 and 9 of this report. 
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The following Figure shows the PROGEA (2011) study final energy demand projections for 2010-
2020 for all sectors.  Total final energy demand is estimated to reach 438,960TCalories in 2020, a 
sharp rise from its current 2010 level of 278,178 TCal implying an average annual growth rate of 
4.7% . The macroeconomic assumption underlying this projection is an estimated annual GDP 
growth rate of 5% from 2010 to 2015, and 4 % for 2016-2020.  

The average annual growth rates of sectoral energy demand implied by this projection are the 
following:  1.64%  for the Residential/Commercial/Public (CPR) sector, 4.0% for the Energy sector, 
4.96% for the Industry and Mining sector, and 6.03%  for Transportation as the sector with the 
higher expected growth rate over the 2010-2020 period.  

  

Figure 21 Projected Final Energy Demand by sector 2010 - 2020 (PROGEA 2011) and historical 
data 1990-2009 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) and (PROGEA 3, 2011) 

The following Figure shows the same PROGEA (2011)  final energy demand projections for 2010-
2020 this time disaggregated by fuel.   The average annual growth rates of expected fuel 
consumption implied by this projection are the following: 2.9% coal bituminous, 5.2% diesel, 4.8% 
electricity, 1.7% gasoline, 7.3%  jet kerosene, 2.1% kerosene and% LPG;3.4% methanol,  3.7% 
naphta, natural gas and oil; 2,4% petroleum coke, 3.1% refinery feedstocks,  residual fuel oil and 
1.7% wood.   
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Figure 22 Base case: Projected demand by fuel 2010-2020, TCal 

 

 PwC Chile. Based on (PROGEA 3, 2011) 

7.1 Comparison of Energy Demand Projections by 
sector 
 

Projections from the PROGEA (2011) and Green Lab (2011) studies were selected for comparison 
based on the following criteria: a) as the most recent studies available, these studies incorporate the 
dampening effects of the 2008-2009 global crisis in their 2010 baseline assumptions;  b) they also 
incorporate the latest available data for each sector, providing additional levels of detail in sectoral 
energy demand projections than the previous generation of studies. 

Both studies employed models of sectoral activity to project expected energy consumptions into the 
future.  Fuel consumption for each sector was projected using econometric models regressing 
consumption on the single major variable explaining energy consumption (sectoral GDP,  physical 
production, level of activity etc.). The PROGEA 2011 study used the LEAP simulation tool to 
generate its projections for 2010-2020, the Green Lab study projection covers 2010-2030. Both 
projections are presented together for each major sector (except Transportation) next to enable 
their comparison. The transportation projections were not comparable. 

 Industry and Mining sector Energy Demand 
Projections 

 

The total final consumption projected for the Industry and Mining Sector is  presented in the 
Figure 29 below,  Green Lab(2011)  estimated the energy requirement for this sector in 134,017 
TCal by 2020, while PROGEA (2011) estimated 158,689 TCal of energy consumption for the 
same year.  The PROGEA (2011) projections are above those of  Green Lab  by 12% on average 
for the period 2010-2020. In 2020 the gap between both projections is 24,671 TCal, or an 18% 
difference. Figure 29 shows the final energy consumption projected for the Industry and 
Mining sector for both studies. 
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The relatively higher estimates from  PROGEA (2011)  probably reflect the higher GDP growth 
assumption used in this study ( 5,5% GDP growth in 2012, and 5% GDP growth in the medium 
term (2013-2015)).  The Green Lab study uses a long-term average historical GDP growth rate 
of 4.18% for its entire projection period.  

 

Figure 23. Industry and Mining sector. Projected energy consumption (TCal). Base Case 

 

PwC Chile. Based on (GreenLab UC, 2011) (PROGEA, 2011) 

The following figure shows the projected energy demand by sub-sector within Industry and 
Mining. As shown in Figure 30 the sub-sectors Copper, Various Industries and Mining, and 
Pulp and Paper are the most energy intensive.  Together these sub-sectors account for 86% of 
the projected energy demand for this sector.  By 2030 the participation of Copper is estimated 
to be 20%, Various Industries and Mining 55%, and Pulp and Paper 14%  of the total  projected 
consumption for the Industry and Mining sector.  
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Figure 24. Industry and Mining Sector.  Projected Energy demand by subsector. (TCal) 

  

PwC Chile. Based on (GreenLab UC, 2011) 

In terms of fuel consumption, according to GreenLab (2011), by 2020  the Copper industry  
projected diesel consumption  will represent  35%  or 10,754 TCal of total energy consumption 
in the Industry and Mining sector; while Copper’s projected  electricity consumption will 
represent 57% or 17,489 TCal of total sectoral demand.  The total energy demand from the 
Copper industry sub-sector  is expected to increase  1,2 times by 2020 and 1,5 times by 2030. 
Its diesel and electricity requirements are expected to reach  14,559 TCal and 22,074 TCal 
respectively in 2030. 

In the Pulp and Paper industry,  the consumption of biomass represent in average 42%of the 
energy required, while electricity 41%. By 2020 the energy required by biomass is expected to 
reach 8,191 TCal and Electricity 7,998 TCal , increasing to 9,291 TCal and 13,497 TCal by 2030, 
respectively.  

The energy demand in the Various Industries and Mining sub-sector is mainly satisfied with 
electricity and diesel.  The electricity consumption from this sub-sector in 2010 represented 
11,666 TCal and its diesel consumption 12,623 TCal.  Projected energy consumption for this 
sub-sector is expected to increase 1,77 times by 2020, and 3,2 times by 2030. Regarding the 
consumption of diesel this will reach a total of 20,944 TCal by 2020 and 35,451TCal by 2030. 
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 Commercial, Public Services and Residential sector 
Energy Demand Projections 

In the CPR sector GreenLab (2011)  projects  final energy consumption of 81,609 TCal in 2020, 
while PROGEA projects 76,657 TCal,  there is only a 6,5% (4,952 TCal) difference between both 
projections. On average a 5,1% difference separates both projections over the period 2010-
2020. Their results are very coincident for this sector. 

 

Figure 25.CPR sector. Projections of energy consumption (TCal). Base Case 

 

 

 PwC Chile. Based on (GreenLab UC, 2011) (PROGEA, 2011) 

 Energy Sector (own consumption) Demand Projections 
 

The largest difference between both studies’ projections is found in the Energy Sector.  The 
Green Lab (2011) projection is on average 26% above PROGEA (2011).  The reason for this 
large difference could not be explained from the diligences carried for the present study.  It is 
presumed that an error with the source for the 2010 historical data point (where there is a 
striking difference between both studies) could have carried over the projections for this sector.  
PROGEA 2011 has estimated the energy requirements by 2020 in 15,544 TCal for this sector. 
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Figure 26. Energy  sector (own use). Projections of energy consumption (TCal). Base Case 

 

PwC Chile. Based on (GreenLab UC, 2011) (PROGEA, 2011) 

 Transportation sector Demand Projections 
 

Only the results from PROGEA 2011 projection are shown in the figure below, Transportation 
sector energy demand is  estimated to reach  188,070 TCal by 2020. 

Figure 27 Transportation. Projections energy consumption (TCal). Base Case 
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PwC Chile. Based on (PROGEA, 2011) 

 Projected Electric Generation 
 

This section examines projections for electric power generation on the basis of a set of relevant 
studies. The Green Lab (2011) study disaggregated the electric sector at the plant level, and 
geographically by region, in order to estimate mitigation co-benefits on local pollutant 
concentrations from power generation.  Its projections for the electric power sector are shown 
bellow. 

As shown in Figure 34 projected electric power generation is expected to grow from the current 
65,634 GWh to 96,552GWh in 2020, and 143,374GWh in 2030; implying an average annual 
growth rate over the 2010-2030 period of  4,0%%. 

Figure 28 Projected electric power generation– All Electric systems (Gwh) 

 

PwC Chile. Based on (GreenLab UC, 2011) 

 

The projected energy generation by technology is shown in Figure 35 below. The projected 
generation largest shares by technology, in both 2020 and 2030, are represented by coal 29.4% 
and 36.4%, large hydro 42.0% and 37.9%, and run-of-river 14.2% and 10%. As shown in the 
Figure, between 2020 and 2030 geothermal generation is expected to gain an increasing share, 
as well as wind energy. Although the share of wind generation is expected to remain 
substantially smaller than the expected share of geothermal generation by 2030.   
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Figure 29. BAU: Projected Electric generation by Technology– All Electric systems (GWh) 

 

PwC Chile. Based on (GreenLab UC, 2011) 

Table 14 Participation of Technologies in Projected Electric Generation - All system (GWh) 

GWh 2020 2030 

 Biomass  3,086 3.2% 4,297 3.0% 

 Coal  28,413 29.4% 52,260 36.4% 

 Large hydro  40,520 42.0% 54,346 37.9% 

 Wind  1,087 1.1% 2,933 2.0% 

 Geothermal  1,514 1.6% 5,613 3.9% 

 LNG  3,649 3.8% 2,413 1.7% 

 Small Hydro  994 1.0% 1,602 1.1% 

 Run-of-river  13,722 14.2% 14,337 10.0% 

 Diesel  3,567 3.7% 5,575 3.9% 

 Total  96,552 100.0% 143.374 100.0% 

PwC Chile. Based on (GreenLab UC, 2011) 

 

The next two Figures show the same 2010-2030 electricity generation projections but 
separated by each of the two major grids in Chile´s power system ( SIC and SING).   As shown 
in Figure 36 below largest shares of projected generation by technology in the SIC system, in 
both 2020 and 2030, are represented by large hidro 56,7%%, coal 18,6%%, and run-of-river 
17,9%%. From 2020 t0 2030 coal based generation is expected to increase its share relative to 
large hydro; and geothermal, wind and mini-hydro are expected to steadily increase from a low 
base gaining a small share of total generation by the end of the projection period.  The 
participation by technology for years 2020 and 2030 is presented in the table 18 below. 
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Figure 30. BAU: Projected Energy generation - SIC (Gwh) 

 

PwC Chile. Based on (GreenLab UC, 2011) 

Table 15 Participation by technology in projected energy generation – SIC (GWh) 

GWh 2020 2030 

 Biomass  676 0,9% 1.111 1,0% 

 Coal  13.233 18,6% 34.945 32,3% 

 Large hydro  40.379 56,7% 54.133 50,0% 

 Wind  547 0,8% 1.290 1,2% 

 Geothermal  568 0,8% 2.144 2,0% 

 LNG  1.840 2,6%  0,0% 

 Small hydro  915 1,3% 1.523 1,4% 

 run-of.river                         
12.745  

17,9%          12.745  11,8% 

 Diesel                               
355  

0,5%                355  0,3% 

 Total                         
71.259  

100,0%       108.247  100,0% 

PwC Chile. Based on (GreenLab UC, 2011) 

As shown in Figure 37 below for the SING system, coal based generation is expected to remain 
the dominant source (>75%) over the whole projection period.  The projected shares by 
technology in 2020 are: coal  86,6%, LNG gas 4,5%, geothermal 14,9%, and wind generation 
7%. These shares are expected to change somewhat by 2030 with coal based generation share 
decreasing to 74,3%; LNG gas share at 3,4%; and geothermal and wind generation shares rising 
to 7,0% and 14,9% of total generation in the SING towards the end of the projection period. 
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Figure 31. BAU: Projected Energy generation - SING (Gwh) 

 

PwC Chile. Based on (GreenLab UC, 2011) 

Table 16. Participation by technologies in electric generation – SING (GWh) 

GWh 2020 2030 

 Coal                         
15.142  

86,6%          17.252  74,3% 

 Wind                               
526  

3,0%            1.621  7,0% 

 Geothermal                               
946  

5,4%            3.469  14,9% 

 LNG                               
788  

4,5%                788  3,4% 

 Small hydro                                 
79  

0,4%                  79  0,3% 

 Diesel    0,0%   0,0% 

Total                        
17.480  

100,0%          23.208  100,0% 

PwC Chile. Based on (GreenLab UC, 2011) 
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Recommendation for Chile’s Energy Demand 
Projections: 

 

 The diversity of assumptions and results in existing projections for Chile 
future energy demand highlight the need to promote further independent 
studies to refine existing projections with additional data and information 
on key parameters. 

 Further studies to improve the understanding of key parameters driving 
energy demand growth in all economic sectors, will not only improve 
existing projections of Business-as-Usual demand growth scenarios;  but 
will also provide basic  inputs for the design of Energy Efficiency  and 
energy demand management program targeted to specific sectors ( 
Transportation, Mining, Industry, Household energy consumption etc.)  

 Refine the assumptions and technical considerations for the integration of 
non-conventional renewable energy technologies into the Chilean major 
power grid systems.  To date most studies  forecasting the incorporation of 
non-conventional electric generation technologies do not take full account 
of all the technical constrains involved by their connection to existing 
systems (transmission infrastructure constraints, load dispatch constraints 
based on plant load factors which are highly variable in the case of non-
conventional renewable sources).  

 An example of this is the challenge to incorporate solar power plants into 
the SING, despite its great potential. 

 Strengthen institutional capacity for long term strategic energy planning in 
the Ministry of Energy, Mining and Economy 

. 
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8. National Emissions 
Inventory 
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GHG Inventory Highlights  

 The majority of the inventory was calculated using the Tier 1 calculation 
method. 

 The country’s emissions increased by 37% between 2000-2006.  

 The Energy sector, as defined in the inventory, accounts for 73% of the 
country’s non-LULUCF emissions. It is also the sector with the highest 
growth (13% between 2000-2006).  

 Electricity production (36%); Mining, Manufacture and Industry (23%); 
and Transport (29%) make up most of the country’s energy emissions.  

 The LULUCF Sector shows a negative carbon balance nearing 25% of the 
non-LULUCF sectors.  

 

This section is based on the Second National Communication, which was prepared under the 
guidelines of the Intergovernmental Panel on Climate Change (IPCC) and presents the 2006 
emissions inventory. The majority of the inventory was calculated using the Tier 1 calculation 
method. The data is compared with the year 2000, and expressed in CO2 equivalents (CO2e). 

According to the IPCC National Inventory Methodology there are five sources and sinks of 
emissions from different sectors: Energy, Industrial processes, Agriculture, LULUCF and waste. 

Table 17: GHG sources and sinks in Chile for 2000 and 2006. 

Sector Type 2000 2006 Variation 

  Gg of 
CO2eq 

Gg of 
CO2eq 

% 

Energy sector  Source 51,279 57,806 13% 

Industrial processes sector Source 4,447 5,361 21% 

Agricultural sector Source 13,103 13,401 2% 

LULUCF Sources 
and sinks 

-27,446 -19,386 29% 

Waste sector Source 2,028 2,489 23% 

National total  43,410 59,672 37% 

 

PwC Chile. Based on (Ministry of the Environment, 2011) 
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Figure 32. GHG sources and sinks in Chile for 2000 and 2006 

 

PwC Chile. Based on (Ministry of the Environment, 2011) 
 
METHODOLOGICAL NOTE: In Chile’s National GHG emissions Inventory the “Energy Sector” category 
includes emissions from Final Energy Consumption in: Industry & Mining, Transportation, CPR, and Fishing. 
In addition to emissions from Energy Transformation Centers (called Energy Industry) including: electric 
power generation, oil refineries, CHP plants, among others. That definition differs from the formerly 
mentioned “Energy sector” in Economic analysis studies.  
 

The table below shows the subsectors considered in each sector. 

Table 18: Subsectors considered in each sector.  

Sector Subsector 

Energy Sector Energy Industry 
Manufacturing Industry, Construction and Mining 
Transportation 
Commercial, Public and Residential 
Fishering 
Fugitive emissions 
Wood and Biogas 

Industrial Process 
Sector 

Mineral production 
Chemical Industry 
Metal production 
Other productions 
Consumption of halocarbons and SF6 

Agriculture Sector Enteric fermentation 
Manure treatment 
Rice Cultivation 
Agriculture soils 
Burning  of agriculture waste 
Others 
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Land Use Change 
and Forestry 
(LULUCF) Sector 

Forestry soils 
Grasslands and bushes 
Agricultural soils 
Urban soils 
Wetlands 
Bare soils 
Others 

Waste Sector Solid Waste 
Liquid Waste 
Waste incineration 
Others 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 

The Energy sector has categories and subcategories which are shown in the table below with a 
description of the subcategories. 

Table 19. Description of categories in the Energy Sector. 

Category Subcategory 

Energy Industry Electricity and heat production, oil and natural gas refining, 
processing of solid fuels, other energy industries 

Manufacturing 
Industry, 
Construction and 
Mining 

Industrial processes and production of iron and steel, non-
ferrous metals, chemical industry, pulp and paper processing; 
Food, beverages tobacco processing, cement, nitrates, various 
mines. 

Transportation Land, air, rail and maritime 

Commercial, 
Public and 
Residential 

Energy consumption from commercial, public and domestic use. 

Fishering Energy use by processes in the agricultural and fisheries 
industry. 

Fugitive 
emissions 

Aviation Industry level 2, coal production, production of oil and 
gas, natural ozone precursors and SO2. 

Wood and Biogas Use of wood and biogas as an energy source 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 

 Within the broad category defined in the National GHG Emissions Inventory as “Energy sector” 
(57,806 Gg of CO2 e in 2006) the major contributor to emissions is Electric Power Generation 
(classified as “Energy Industry”). The “Industry and Mining” sector includes the emissions from the 
fuel consumption of processes of production of iron and steel, paper and pulp, cement and mining, 
among others. Transportation considers land, air, maritime and rail transport, where the more 
intensive emissions are concentrated in land transportation. Bunker emissions were excluded, as 
well as, the emissions of CO2 from wood and biogas according to the methodology established by 
UNFCC, including only emissions of CH4 and N2O. The emissions of CO2 are included in LULUCF 
Sector. 
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Figure 33. GHG emissions by subsector of Energy sector in 2006. 

  

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 

 The emissions from the “Industrial Processes sector” (5,361 Gg of CO2 e in 2006) originate from 
the physical and/or chemical transformation of raw materials in the production process, not from 
energy consumption used in those industries (classified as previously mentioned, under “Energy 
sector” in the National GHG emissions Inventory). The Industrial Processes sector consists of the 
following categories:  mineral production, chemical industry, metal production, consumption of 
halocarbons and SF6, and other production. 

Figure 34. GHG emissions by subsector of the Industrial Processes sector in 2006. 

 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 
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 The main source of emissions within mineral production is mainly attributed to cement (68%) and 
lime kilns (32%). In metal production, steel is the most intensive emissions source. Within the 
chemical industry the emissions are mainly generated by the pulp and paper sector. 

The emissions from the “Agricultural sector” (13,401 Gg of CO2 e in 2006) are generated by enteric 
fermentation, manure treatment, rice cultivation, agricultural soils, burning of agricultural waste, 
and others. 

Figure 35. GHG emissions by subsector of the Agricultural sector in 2006. 

 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 

 In agricultural soil, the source of emissions is the application of nitrogenous fertilizers. The second 
subsector, enteric fermentation, originates from non-dairy cattle (60%) followed by dairy cattle 
(23%). 

 The forestry and land use change is a source and a sink of emissions. It only considers the flow of 
the managed forest system, and excludes native forest. The net result in 2006 was -19,386 Gg of 
CO2e.  
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Figure 36. GHG emissions by subsector of Forestry and Land Use Change sector in 
2006. 

 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 

 As indicated in the figure above, the capture (93.229 GgCO2e) is greater than the emissions 
(73.843 GgCO2e), generating a net total of -19.386 Gg CO2 e.  

In the “Waste sector” (2,489 Gg of CO2 e in 2006) the main emissions are from solid waste, 
specifically from the final disposition of urban waste. The waste incineration only considers waste 
from hospitals and could be under estimated. 

Figure 37. GHG emissions by subsector of Waste sector in 2006. 

 

PwC Chile. Adapted from the Second National Communication (Ministry of the Environment, 2011) 
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 Recommendation for the National GHG Emissions 
Inventory: 
 

 It is important to consider the continuity of the institutional bodies 
responsible for the development of the inventory due to the importance of 
being able to maintain a comparable time-series. 

 Improve over time the Tier method approach using more Tier 2 or Tier 3 
estimations.  

 In some cases the emissions from one subsector are distributed across 
several sectors, i.e. emissions from the mining subsector are distributed 
within the energy sector and the industrial processes sector.  This shows the 
importance of having a tailored emissions inventory for country’s main 
sectors. 
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9. GHG Emission Projections 
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GHG Emissions Projections Highlights  

 Transportation and Energy Generation is projected to be the most heavily 
emitting sectors followed by Industry & Mining. 

 The projections tend to focus on the emissions generated from energy 
consumption and there is limited information related with industrial 
processes, LULUCF, Agriculture and waste.  

 The majority of studies are based on econometric model simulated using 
LEAP software.  

  GDP growth is a key variable of these simulation, and range from 4%-6% 

 

Regarding GHG emissions growth projections there are several studies which estimate long term 
projections in Chile. The studies considered for this analysis were selected due to their special focus 
on GHG emissions projections and also the quality of source information, objectives, and results 
presented. One of these studies is titled “Projection of the evolution of GHG emissions in the energy 
sector 2000-2025”, 2009, published by POCH Ambiental, a private consultancy firm.  Other 
studies considered are “Energy Consumption, Greenhouse Gas Emissions and Mitigation Options 
for Chile, 2007-2030” by PROGEA 2008 and “LEAP Model Implementation” by PROGEA 2011. 
The information in the table below indicates the period of time selected for projections and the 
related sectors considered, based on the National Energy Balance.  

The table below indicates a comparison between the studies mentioned above. The comparison 
includes the different variables and assumptions considered. Those considerations include GDP 
growth projections; data of energy consumption, obtained from the National Energy Balance 
developed by National Energy Commission (CNE by its acronyms in Spanish); the methodology 
applied for energy consumption projections; the estimation of GHG emissions; the types of 
emissions considered and the alternative scenarios proposed, among others. 

Regarding the types of emissions included, it is important to note that the study from POCH 2009, 
only considered emissions from the energy sector (according to the “energy sector” definition of the 
IPCC methodology), excluding other sectors such as industrial processes, agriculture, waste, land 
use change and forestry.  This information was complemented in the PROGEA study, as it included 
the industrial sector (comprised of steel, iron and cement), and emissions from forestry and land 
use change.  
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Table 20. Variables considered  

  
  
  
  
  

  POCH Ambiental2009 PROGEA 2 2008 PROGEA 3 2011 

Period 2000-2025 2007-2030 2000-2020 

Sector  Energy sector analysis based 
on National Energy Balance    

Energy sector analysis 
based on National Energy 
Balance    

Energy sector analysis based on 
National Energy Balance    

Sub sector Energy industry             
Others sectors:                                                            
industrial process, mining, 
fishing, transport, 
commercial, public & 
residential. 

Transportation;                                                                                   
commercial, public and 
residential; industrial and 
mining and Energy industry 

Transportation;                                                                                   
commercial, public and 
residential; industrial and 
mining and Energy industry. 

GDP Assumption GDP expected growth and 
projections:                                                                 
 2008,3.2%  
2009,   0%  
2010, 3% 
2011 to 2015, 5%                                                                           
2016 to 2025, 4% 

GDP expected growth and 
projections:                           
2006 to 2015, 5%            
2016 to 2030, 4% 

GDP expected growth and 
projections:                               
2013 to 2015, 5%                     
2016 to 2020, 4%                                
2010 to 2020, 6% 
                                                                       

Methodology Econometric projections for 
energy consumption 

Econometric projections for 
energy consumption 
statistics (Energy Balance) 
in each sector, as well as 
secondary sources and 
expert opinion. 

Econometric projections, final 
and useful energy, expert 
opinion. 

Emissions estimation Self developed model                   
Emission factors: IPCC 1996 

LEAP software, using the 
IPCC´s official emission 
factors.  

LEAP software, using the 
IPCC´s official emission factors. 



 

 

PwC 101 

 

Types of 
emissions 

Emissions sectors from 
energy consumption 

Same as Energy Balance Same as Energy Balance Same as Energy Balance 

Emissions from industrial 
processes 

Not included Cement and steel and iron 
industries, the growth on 
this sector is base on 
production projections 

Not included 

Balance of capture and 
emissions for forestry and 
land use change 

Not included Limited information mostly 
due the lack of data 
available 

Not included 

Emissions from waste sector Not included Not included Not included 

Emissions from agriculture 
sector 

Not included Not included Not included 

Fugitive emissions Fugitive emissions 
considered by the IPCC are 
those associated with the 
exploitation of coal mining 
and production, transfer and 
operation of oil refining and 
natural gas.  

Not included Not included 

 Scenarios Base                                     
Nuclear                                 
Coal 
 

Base                           
Potential Reduction (EE) 

Base 1                                          
Base 2 GDP 6 %                  
Energy Efficiency 1  (EE1)                  
Energy Efficiency 2  (EE2)                              

PwC Chile. Based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011)



 

 

PwC 102 

 

One of the differences between the studies is the GDP currency considered, as POCH’s 2009 study 
considers 2007 Chilean pesos, and PROGEA 2 2008 uses 2003 Chilean pesos. This explains the 
difference in the first part of the graph. The projected GDP growth shows another deviation due to 
the different rate used for each year until 2011, from 2011 on, the studies considered 5% until 2015 
and 4% until 2025 and 2030, respectively. In the case of PROGEA 3 2011, the GDP growth 
projection proposed considered two main scenarios: a conservative scenario with a 5% growth until 
2015 and4% until 2020 and an optimistic scenario which considered 6% from 2010 until 2020, as 
shown in the figure below. 

The source of information for the GDP estimation has some differences between the studies 
analyzed. For PROGEA 2008 this is based on expert opinion, for POCH 2009 the historic data was 
obtained from public information from the Central Bank of Chile.  
 

Figure 38. GDP projection between (PROGEA 2, 2008), (POCH Ambiental, 2009) and 
(PROGEA 3, 2011) 

  

 PwC Chile. Based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011) 

 

Emissions baselines were developed by each study following a variable emissions baseline curve 

approach, modelling the BAU evolution of emissions by under the assumption that emissions and 

GDP are linearly related, and that technology decisions will follow the current planned projects and 

policy decisions. Each study proposes a different evolution of the energy matrix under the baseline, 

as no official guidelines have been defined in terms of Chile’s future energy matrix. Each study 

shows different carbon intensities of the energy matrix, leading to different absolute emissions 
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from electricity production. Other emission sources are not considered, thus the evolution of 

carbon capture by forestry and land use changes is not considered.  

 
Figure 39 Baseline GHG emissions scenarios 

 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011)  
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9.1 GHG emission scenarios 
Each study considers the evolution of the energy matrix under different scenarios by considering 
the different paths that the country could take in terms of energy policy. POCH 2009 considers a 
Base scenario under which the country projects its energy matrix considering the work plan 2009; 
a Nuclear scenario that contemplates the incorporation of nuclear energy, and a Coal scenario 
where the energy demand is supplied mostly by coal-generation power plants.  PROGEA’s study 
from 2008 suggests 2 scenarios: a coal –intensive energy matrix without changes in the efficiency 
of energy use, and an energy-efficient BAU scenario where the study’s recommended energy 
efficiency measures are taken into account. PROGEA’s study from 2011 (PROGEA 3) takes into 
account the same scenarios, but adds a GDP growth variable, resulting in scenarios based on high 
and low GDP growth.  

The figure below shows the different BAU scenarios proposed by the different studies considered. 
As mentioned, the time frames considered in the studies are not the same and from the figure it is 
possible to see that the higher GHG emissions contribution is presented in the scenario proposed 
by PROGREA 2 due to the projected coal intensive scenario for the composition of the energy 
matrix. 

Figure 40. Comparison of GHG emissions scenarios (Poch & Progea 2)  

 

 

 PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008). 

The figure below shows different scenarios for GHG emissions. The study PROGEA 2 2008, in the 
base scenario has higher emissions, since it estimates that by 2030, a 52% of the energy matrix will 
be composed of coal. Regarding the potential reduction scenario this is achieved by considering the 
joint implementation of the following measures; CCS, nuclear, hydropower, increased NCRE target 
and energy efficiency. 
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With regard to the study of POCH 2009 the three scenarios presented differ only in the energy 
sector, and the electricity subsector. The study indicates that in the baseline scenario, the supply 
and demand is projected from information obtained from the work plan in the node price report 
developed by National Energy Commission (CNE by its acronyms in Spanish). The first alternative 
scenario considers the use of nuclear power plants without considering large hydroelectric plants. 
The second alternative scenario incorporates coal plants instead of nuclear plants and does not 
consider large hydroelectric plants. 

Figure 41. Comparison of GHG emissions from PROGEA 3 

 

PwC Chile based on (PROGEA 3, 2011) 

This figures considers only the scenarios proposed in PROGEA 3, which defines two base scenarios, 
one of high growth considering an annually GDP of 6% until 2020 and another that considers a 
GDP of 5% until 2015 and 4% until 2020. 

 Additionally, this study proposes two scenarios of Energy Efficiency (EE) based on the feasibility of 
implementing the measures. The EE1 scenario includes all measures from the National Action Plan 
on Energy Efficiency 2010-2020 (PNAEE by its acronym in Spanish) and the private sector 
measures unlike the EE2 scenario that considers only those that do not depend on political 
decisions. This is a more pessimistic scenario as indicated in the figure above where the emissions 
generated in PROGEA 3 scenario EE2 are greater than those generated in PROGEA3 scenario EE1. 
With regard to the comparison of scenarios which consider 6% in GDP, EE2 is also the one with 
higher emissions compared with EE1. 
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9.2 GHG emissions from the energy sector 
The energy sector considered the following economic sectors, based on the National Energy 
Balance (CNE):  

 Transportation sector 

 Industry and Mining 

 Commercial, Public and Residential (CPR) 

 Energy Industry Sector 
 

 Transportation Sector 
For the transportation sector the table below shows that the different studies considered in the 
analysis include the same subsectors for discussion of energy consumption and GHG emissions 
projections. 

According to the studies analyzed, it is important to note that the energy consumption is mainly 
associated with land transportation and that Chile’s railway system is small and limited and has 
one passenger railway line covering some 300 km in central Chile.   

In PROGEA 3 2011, the international fuel consumption (bunker) is discounted from fuel 
consumption according to the methodology from the study “Analysis and development of an 
estimation methodology of energy consumption and transportation emissions” developed by 
Sistemas Sustentables. 

Table 21. Sector comparison: Transportation sector  

Transportation POCH Ambiental 
2009 

PROGEA 2  2008 PROGEA 3 2011 

Variable 
considered for 
energy 
consumption 

The GDP proposed in 
this study was used to 
correlate the energy 
consumption.  

Growth in incomes, 
motorization rates and 
demand for cargo 
transportation. Data 
based on (PROGEA , 
2008) 

Vehicle fleet growth  

Subsector Land, air, rail and 
maritime 

Land, air, rail and 
maritime 

Land, air, rail and 
maritime 

GHG emissions 2007: 25,006 Gg CO2e 2007:27,200 Gg CO2e 2007:19,666 Gg 
CO2e 

2025: 55,563 Gg CO2e 2030: 130,000 Gg 
CO2e 

2020: 33,582 Gg 
CO2e 

Methodology Self developed model 
Emission factors: 
IPCC 1996 

LEAP software                        
Emission factors: 
IPCC 2006 

LEAP software                        
Emission factors: 
IPCC 2006 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011)  
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 Industry and Mining Sector 
The emissions projection for this sector and related subsectors indicates in the case of POCH 
2009 study that miscellaneous industries and mines and the copper subsector represent the 
higher contribution in GHG emissions in the industrial sector. In PROGEA 2 2008, the 
subsectors with more participation in the GHG emissions are miscellaneous industries and 
mines, copper and paper & pulp. 

Fishing is not considered within industrial sector in the study from POCH 2009, however this 
sector is included as a separate sector. 

Regarding PROGEA 3 2011 the subsectors with more GHG contribution are copper, 
miscellaneous industries and other mining. 

The industrial sector considered the subsectors indicated in the table below. 

Table 22. Sector comparison: Industry and Mining sector  

Industry and Mining POCH Ambiental 
2009 

PROGEA 2 2008 PROGEA 3 2011 

Variable 
considered for 
energy 
consumption  

GDP  and levels of 
production 

Production projections GDP  and levels of 
production 

Subsector Copper                
Nitrate                       
Iron                          
Paper and Pulp          
Iron and Steel 
Petrochemical  
Cement                      
Sugar         
Miscellaneous  

Copper                          
Paper and Pulp             
Miscellaneous Industries 
and Mines                
Cement                          
Others 
 

Copper                    
Rest of Mining   
Paper and Pulp     
Iron and Steel 
Petrochemical  
Cement                      
Sugar                 
Fisheries 
Miscellaneous 
Industries 
         
 

GHG emissions 2007: 13,771 Gg 
CO2e 

2007: 16,400 Gg CO2e 2007: 14,417 Gg CO2e 

2025: 25,083 Gg 
CO2e 

2030:37,500 Gg CO2e 2020:23,670 Gg CO2e 

Methodology Self developed 
model 
Emission factors: 
IPCC 1996 

LEAP software                        
Emission factors: IPCC 
2006 

LEAP software                        
Emission factors: 
IPCC 2006 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011)  
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 CPR 
In the study from POCH 2009, the residential sector has the higher participation in energy 
consumption in CPR sector, most of which comes from firewood, LPG, and electricity. Energy 
consumption from the Public and Commercial sectors consists mostly of electricity and LPG. 
According to the study from PROGEA 2 2008, the main energy consumption in this sector 
comes from LPG, electricity, natural gas and firewood. Regarding GHG emissions, the 
residential sector presents higher emissions than those estimated in the Public and Commercial 
sector. In PROGEA 3, the largest source of emissions on the Residential subsector are heating 
and cooking. 

It is important to note that under the IPCC methodology the emissions of CO2 from the use of 
biomass burnt for energy are reported as zero in the energy sector to avoid double account as 
the net emissions are covered Agriculture, Forestry and Other Land-Use. The emissions from 
electricity consumption are not accounted for in the emissions of this sector, as they are 
included in the emissions from transformation centers where fossil fuels are used to generate 
energy.  

Table 23. Sector comparison: CPR  

Commercial, Public 
and Residential 

POCH Ambiental 2009 PROGEA 2 2008 PROGEA 3 2011 

Variable considered 
for energy 
consumption 

Residential: Population 
increase (INE) 
Commercial and Public: 
GDP 

Population increase 
and GDP 

Residential : 
number of 
households       
Commercial and 
Public: GDP  

Subsector Residential; Commercial 
and Public 

Residential; 
Commercial and Public 

Residential; 
Commercial and 
Public 

GHG emissions 2007: 4,749 Gg CO2e 2007: 5,300 Gg CO2e 2007: 5,954 Gg 
CO2e 

2025: 6,279 Gg CO2e 2030: 10.700 Gg 
tCO2e 

2020: 7,927 Gg 
CO2e 

Methodology Self developed model 
Emission factors: IPCC 
1996 

LEAP software                        
Emission factors: IPCC 
2006  

LEAP software                        
Emission factors: 
IPCC 2006 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011) 
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 Energy Industry sector 
Emissions from power generation include emissions from Electrical Transformation Centers, 
Other Transformation Centers and the Energy Sector. This last sector only considers emissions 
from self-consumed energy by power plants. Other Transformation Centers include refineries 
and gasification plants, among others. 

Table 24  Sector comparison: Transformation Center  

Energy Industry POCH Ambiental 2009 PROGEA 2 2008 PROGEA  3 2011 

Variable 
considered for 
 energy 
consumption 

GDP and levels of 
production 
Work Plan (CNE) , 
Environmental Impact 
Assessment System (SEIA) 

GDP 
Work Plan 2008 (CNE) 
Not included ENRC 
Law 

GDP                    
National Action Plan 
on Energy Efficiency 

Subsector Electrical transformation 
center                                           
Other transformation 
centers: Gas and Coke,                            
Oil and Gas, Coal and Wood, 
Gas and Methanol 

Electrical 
transformation center                           
Other transformation 
centers                       
Energy sector 

Electrical 
transformation 
center                           
Energy sector 

GHG emissions 
Electrical 
transformation 
center                            

2007: 23,788Gg CO2e 2007: 15,200 Gg CO2e 2007: 23,703 Gg 
CO2e 

2025:  64,455 Gg CO2e 2030: 84,800 Gg CO2e 2020: 35,827 Gg 
CO2e 

GHG emissions 
other 
transformation 
center 

2007: 3,844 Gg CO2e 2007: 6,900  Gg CO2e Not disaggregate 

2025: 4,258 Gg CO2e 2030: 17,000 Gg CO2e Not disaggregate  

GHG emissions  
energy 
sector  

Not included 2007: 3,400 Gg CO2e 

2030: 7,800 Gg CO2e 
 

2007: 2,328 Gg 
CO2e 
2020:3,659 Gg CO2e 

Methodology Self developed model 
Emission factors: IPCC 1996 

LEAP software                        
Emission factors: IPCC 
2006 

LEAP software                        
Emission factors: 
IPCC 2006 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008), (PROGEA 3, 2011) 
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The following figure shows the participation of each sub-sector in each study, showing the CO2e 
contribution and percentage participation for each sector.  

This figure shows the different situation for each scenario in the year 2020, as this is the last 
common year for all three studies. 

Figure 42  GHG emissions projection in 2020 for studies and sectors 

 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008) and (PROGEA 3, 2011) 

The common sectors considered are: CPR, Industry and Mining, Transportation and Electrical 
Transformation Centers. Other transformation centers and the energy sector in some studies 
are not disaggregated from electrical transformation centers. The greatest emissions scenario 
comes from PROGEA 2 2008 which assumes an energy matrix based on coal, similar to the 
POCH Coal scenario. The scenarios developed by PROGEA 3 2011 project the energy matrix 
with the existing power plants, plants in construction (or approved by the environmental 
authorities) and those that are planned or under evaluation. In addition to that, the energy 
efficiency scenarios are developed by PROGEA in both studies to include the potential effect of 
increased energy efficiency measures.  

The sector with the highest variation in emissions projection between the different studies is 
transportation, which is the most intensive emissions sector in all 3 studies, followed by the 
GHG emissions of electrical transformation centers, as shown the following figure. 
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Figure 43  Percentage emissions participation 

 

PwC Chile based on (POCH Ambiental, 2009), (PROGEA 2, 2008) and (PROGEA 3, 2011) 

The figure above reflects the percentage of emissions participation in each sector in 2020 for 
each study analyzed. The transportation sector has the highest percentage with 43% in 
PROGEA 2 2008 instead PROGEA 3 2011 and POCH 2009, where the highest emissions come 
from Electrical Transformation Centers. Industry and mining sector also has a considerable 
emissions participation percentage. The sectors with lower contribution are CPR and energy 
sector. 
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9.3 GHG emissions from the Forestry sector 
Both POCH 2009 and PROGEA 3 2011 exclude the forestry and land use change sectors from their 
studies. However, PROGEA 2 2008 has included these sources/sinks such as forestry and land use 
change, though the methodologies used for these sectors are not presented with the same level of 
detail in the report as the methodology used for stationary and mobile sources. It is important to 
note that PROGEA 2 2008 indicates that the estimation for land use change and forestry sector is 
unique, at least in published works in the country and was elaborated with the best available 
information. (This information refers to the date when the study was prepared).The estimate of 
capture/emissions from forest management and land abandonment, forest fires and conversions 
were analyzed. The estimation of capture/emissions from forest management and land 
abandonment, forest fires and conversions (conversion of native forest for agriculture or 
commercial forest) were analyzed.   

It is important to mention that the study from Greenlab UC 2011 has made an analysis of the 
forestry sector regarding a mitigation action through reforestation and afforestation. This study 
proposed different scenarios which included modifications to the law decree 701 (DL 701), a decree 
that subsidizes re-forestation and soil erosion prevention to small landowners. The proposed 
change considers an extension of the law for another 5, 10 and 20 year. The methodology used for 
the estimation of GHG emissions from the forestry sector considers the carbon content present in 
the total biomass from forestry plantations.  The scenarios proposed include a base scenario and 3 
mitigation scenarios; soft, medium and strong. The mitigation scenarios consider that the law 
decree 701 is renewed and extended. The soft scenario (MIT Soft) considers 5 years of extension, 
the medium scenario (MIT Medium) considers 10 years of duration and the strong scenario (MIT 
Strong) considers duration of 20 years for the law decree. The figure below indicates the evolution 
of the GHG emissions for the scenarios proposed in the study. 
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Figure 44. Base and Mitigation scenarios proposed 

 

PwC Chile based on  (GreenLab UC, 2011) 

9.4 GHG Emissions from Industrial Process sector 
With regard to the emissions from the industrial process sector, the study from PROGEA 2008 has 
included cement, iron and steel as they are the most important subsectors. It is important to note 
that this sector was considered in less detail. The GHG emissions for this sector reached 4 million 
ton CO2e by 2006. The evolution of the GHG emissions in this sector is estimated using the 
production projections for the sector and reaches 18 million ton CO2e by 2030. 
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Recommendation for Chile’s GHG Emisions 
Projections: 

 Projections tend to focus on emissions from energy consumption, with 
certain studies starting to assess emissions from industrial processes and 
the forestry sector. This suggests that further research is required which 
include an in-depth analysis of all sectors included in the emissions 
inventory of the second national communication. 

 The projections are limited by the assumptions of the studies; hence 
updating these assumptions would be beneficial. Certain assumptions such 
as fossil fuels prices included in the studies are now outdated. This is also 
the case for Renewable Energy, whose prices have significantly dropped in 
recent years. 

 The sector with the highest variation in emissions projection between the 
different studies is transportation, which is the most intensive emissions 
sector in all 3 studies. There should be a defined methodology to estimate 
transportation emissions with a Tier 2 approach. 
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10. Major Emitting Sectors 
Trend Analysis 
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Major Emission Sources Highlights 

 Electric Power Generation and Transportation sectors as the major 
emitters in terms of direct emissions caused by fuel combustion for 
electricity generation, and fuel combustion in vehicles. 

 Predictions indicate that these emissions will increase to 38% and 37% by 
2025. Industry and Mining are expected to make up 17% of direct emissions 
in the same year.  

 By taking into account both direct and indirect emissions, the Industry and 
Mining sectors are the largest emitters, responsible for 41.3% of total 
projected emissions.  

 
In terms of projected emissions growth over the period 2010-2030, the studies reviewed clearly 

point to the Electric Power Generation and Transportation sectors as the major emitters in terms of 

direct emissions caused by fuel combustion for electricity generation, and fuel combustion in 

vehicles.  Emissions projections to 2025  estimate that Electric Power Generation will be 

responsible for 38.2% of total direct emissions, and Transportation for 37.3% ( of which road 

transport contributes 23.9% , and maritime  Transport 10.2% ) of total direct emissions (Centro de 

Cambio Global Pontificia Universidad Católica de Chile ( CCGUC), 2010).  

The Industry and Mining sector is third in terms of projected direct emissions to 2025, accounting 

for 16.7% of total direct emissions, and indirectly for 24.6% of total emissions associated with its 

electricity consumption by 2025 . Indirect emissions from individual sector electricity consumption 

refer to emissions arising in the Electric Power Generation sector as a consequence of producing 

the electricity consumed by each end use sector. If both direct and indirect emissions are allocated 

together by end use sector, Industry and Mining becomes the largest emitting sector with its final 

energy consumption being directly or indirectly responsible for over 41.3% of total emissions. 

Within Industry and Mining, the Copper Mining sub-sector accounts for 10% of total projected 

emissions in 2025 (allocated as 2.4% direct emissions, and 7.6% indirect emissions).  These figures 

highlight the fact that the largest emission impact of Copper Mining occurs through its electricity 

demand. 
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Table 25: CO2e emissions and Electricity Use by subsectors as projected in 2025. 

Sector Subsector Electricity 

Use 

Direct CO2e  

Emissions 

Indirect CO2e 

Emissions 

Total CO2e 

 Emissions 

CPR Public & 

Commercial 

17.6% 1% 6.7% 7,8% 

Residential 16.4% 3.2% 6.3% 9,5% 

Energy Transformation 

Centers 

1.3% 3.3% 0.5% 3,7% 

Electricity 

Generation 

 38.2% 0% 38.2%  

Industry Pulp & Paper 8.9% 0.6% 3.4% 4,0% 

Various 

Industries 

30% 10% 11.5% 21,5% 

Cement 1.4% 1.2% 0.5% 1,7% 

Steel 0.6% 0.2% 0.2% 0,4% 

Copper 20% 2.4% 7.6% 10,0% 

Sugar 0.1% 0.4% 0.1% 0,5% 

Oil & Gas 1.7% 0% 0.7% 0,7% 

Smelters 1.3% 1.5% 0.5% 2,0% 

Saltpeter 0.4% 0.4% 0.1% 0,5% 

Transport Air  3.2%  3,2% 

Rail  0%  0,0% 

Maritime  10.2%  10,2% 

Road  23.9%  23,9% 

Fisheries Fisheries 0.1% 0.3% 0% 0,3% 

Total 100% 100% 38.2% 100% 

PwC Chile. Based on (Centro de Cambio Global Pontificia Universidad Católica de Chile ( CCGUC), 

2010). 
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10.1 Electric Power Generation Sector (public 
service generators) 
 

Within the broad category defined as “Energy Sector” in Chile’s 2006 National GHG Inventory, 
Electricity Generation for public service (grid electricity) is the single activity responsible for the 
largest share of total emissions. In that document, these emissions are classified under the “Energy 
Industries” sub-category,  representing  20,681.5  MtCO2e,  followed by “Transportation” with 
16,970.2 MtCO2e , and “Manufacturing Industry, Building, and Mining” with 13,119.7  MCO2e. In 
the National Energy Balances, Electricity Generation is referred to as “Public Service Electricity 
Generators” and is classified under the “Transformation Centers” sector. 

As mentioned above, the Electric Power Generation sector accounts for the largest share of current, 
and projected emissions over the period 2010-2030. From the supply side the mitigation options 
for this sector basically center on increasing the share of renewable energy in the generation mix. 
These efforts aim to accelerate the rate of entry of hydroelectric and non-conventional renewable 
energy (wind, geothermal, biomass etc.) projects as a way of displacing part of the incremental 
thermal generation that will be required to meet the projected rise in electricity demand over the 
next few decades.  Most studies recognize that forcing the early entry of non-conventional 
renewable energy (NCRE) projects which are not yet economically competitive in the Chilean 
energy market under the current incentives, via additional subsidies or increased electricity prices, 
represents a high cost abatement option which is difficult to justify. Especially when weighed 
against more cost-efficient mitigation options available on the demand-side via end use energy 
efficiency measures in the electricity consuming sectors. 

 The CADE 2011 Commission recommendations echoed the diagnosis already voiced by several 
other experts, regarding the need to remove existing entry barriers for Renewable Energy project 
developers entering the Chilean electric power market.  Among these entry barriers, developers cite 
the difficulty of obtaining finance for NCRE projects from banks and traditional financial 
intermediaries as a major constraint.  From a supply-side perspective, removing the identified 
entry barriers for NCRE and hydroelectricity projects is perhaps the most cost-effective abatement 
option that the Electric Power Generation sector should strive for under the present conditions of 
the Chilean electric power market. 

On the other hand, demand-side electricity consuming sectors offer wide range of opportunities for 
implementation of energy efficiency measures that could dampen the projected growth of electric 
power demand over the 2010-2030 horizon. Figure 15A below shows the very rapid historical 
growth of electricity consumption by sector during the past two decades 1990-2010. Figures 15b 
and 15c show electricity consumption growth disaggregated by sub-sectors within Industry and 
Mining, and the Residential/Commercial/Public (CPR) end use sectors. The importance of 
implementing energy efficiency measures across the board in all these sub-sectors is evident from 
these figures.  The Mitigation section of this report lists the large number of demand-side energy 
efficiency measures which have been identified in Chile. The large scale implementation of these 
measures in the more intensive electricity consuming sectors represents the lowest cost option 
presently available to indirectly mitigate emissions from the Electric Power Generation sector. 
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   Figure 45. Electricity Consumption by sector (Tcal) 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

The figure 53  shows how the Industry and Mining sector followed by the CPR are the most 
electricity intensive sectors in the country.  Copper accounts for 33.2% of the total electric 
consumption in 2010 while Residential and Commercial-Public Services account for 16.4% and 
15.8%, respectively. Figures 54 and 55 show the evolution of these sectors for the period 1990-2010, 
the share by relevant sector and subsectors in year 2010 is presented in table  
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Figure 46. Electricity Consumption in the Industry and Mining Sector (TCal) 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  

Figure 47. Electricity Consumption in the CPR Sector (TCal) 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  
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Table 26. Share of electric consumption by sector/subsector 

Subsector 2010 share 

 Copper  16.251 33,2% 

 Residential  8.048 16,4% 

 Commercial - Public Services  7.754 15,8% 

 Various Industries  7.016 14,3% 

 Pulp and Paper  3.767 7,7% 

 Others  2.264 4,6% 

 Energy (own use)  1.867 3,8% 

 Various Mining  1.630 3,3% 

 Transportation  375 0,8% 

Total 48.974 100,0% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  

10.2 Transportation Sector  
The transportation sector’s energy use is made up of the aggregated fuel consumption from the 
subsectors road, railway, maritime and air. The subsector with highest consumption is road 
transport, that includes vehicles commercial and for passengers, trucks and buses. 

The study from PROGEA “Design of a Model to Project Long Term National Energy Demand” 
develops an econometric model to estimate the energy demand of each subsector until 2030, using 
data of historic consumption and relevant variables for the sector, in this case the estimation 
growth of the sector and GDP. 

It is important to mention that the GDP assumptions in the different studies, as previously 
discussed, are relevant to estimate the energy consumption projection as GDP growth is considered 
to be linear to emissions.   

The road transport subsector presents the highest energy consumption fuelled mainly by diesel and 
gasoline as estimated by considering the growth of car, truck and bus fleets. Other fuels used in this 
sector are kerosene, liquid gas and natural gas. The estimate on the growth of the light vehicle fleet 
shows a duplication in fleet size within 14 years, between 2010 and 2024. As of 2030 it is estimated 
that the fleet vehicle it will have tripled in size from the initial scenario (PROGEA, 2011). 

The railway subsector uses 2 types of fuels: diesel and electricity, and its fuel use projection is 
estimated base on the GDP. The air transportation’s main fuel is jet kerosene which is estimated 
base on the growth of GDP. The maritime transportation uses mainly fuel oil and diesel and its 
growth is also projected based on GDP. 

It is important to note that the methodology for the estimation of international fuel consumption in 
the maritime and air transportation (bunker) was developed by the private consultancy firm 
Sistemas Sustentables in 2010 using data from the Customs department, as the information 
provided in the Energy Balance does not detail fuel consumption by subsector. 
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Figure 48. Estimate of energy consumption in the Transportation sector, including bunker 
fuels. 

 

PwC Chile. Adapted from (PROGEA, 2008) 

 

10.3 Copper Mining sub-sector 
The total contribution of Copper Mining to national emissions is not well reflected in the National 
GHG Inventory, since its contribution  is disaggregated into at least three subsectors: 
“Manufacturing Industry, Construction, and Mining” ( within Energy sector),  “Transportation” ( 
within Energy sector), and “Metal Production” ( within Industrial Processes sector). 

Figure 57 below shows the aggregated emissions from the Copper Mining industry from 2002-2011, 
based on statistics reported by the Chilean Copper Commission (COCHILCO, 2012), an official 
body that also provides the copper industry statistics for the National GHG Inventory. 

Indirect emissions from electricity consumption in Copper Mining were reported until 2009 by 
COCHILCO. This responsibility was passed on to the Ministry of Energy in 2010, however, these 
emissions were not reported during 2010 and 2011. 

During 2009, copper mining in Chile reported a total of 17.02 million tonnes of CO2e, of which 4.43 
million tonnes of CO2e were direct emissions from mining activity, and 12.94 million tons of CO2e 
emissions were indirect emissions from electrical energy consumption.  Direct emissions 
experienced a modest increase during the period and were standing at 4.40 million CO2e in 2011. In 
contrast, indirect emissions rose sharply in the same period (2002-2011), only showing a slowdown 
in the annual growth rate in 2007. 
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Figure 49. Total Direct Greenhouse Gas Emissions, Chilean Copper Mining Industry 

 

Pwc Chile. Based on Chilean Copper Commission, (COCHILCO, 2012), based on company reports, 
National Energy Commission (CNE) and Economic Load Dispatch Center (CDEC) reports. Note: In 
2010, the task of determining indirect emissions from electricity consumption by the copper 
mining industry passed to new Ministry of Energy. 

Figure 50. Carbon Intensity of Copper Production in Chilean Copper Mining Industry 

 

Pwc Chile. Based on Chilean Copper Commission, (COCHILCO, 2012), based on company energy 
use reports. Note: In 2010, the task of determining indirect emissions from electricity consumption 
by the copper mining industry passed to new Ministry of Energy. 

Regarding the carbon intensity of fine copper production in Chile (tonnes CO2e / Ton of total 
copper content in production), we see in Figure 58 above that the contribution of direct emissions 
tends to stabilize in recent years at around the 0.06 ton CO2e/ton fine Copper content. In contrast, 
the sharp rise in the contribution of indirect emissions from electricity consumption per ton of 
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copper content between 2007-2009 is responsible for the overall increase in the carbon intensity of 
copper production observed after 2007. This period coincided with the disruption of natural gas 
imports from Argentina (substituted temporarily by diesel) and an increase in copper production 
due to favourable international prices. 

 

The most intensive energy use in the Copper Mining Industry is in the production of electro 

obtained cathodes, followed by the operation of the concentration/beneficiation plants.  These 

operations are energy intensive, particularly in the milling of minerals in concentrators, the electro-

extraction process, and increasingly involve the intensive use desalinization plants and pumping to 

supply the water demanded by the copper production process in a region where water scarcity is 

acute, and water need significant and remote from the sea. Many mining companies are forced to 

transport water from the coast up to 5,000 m above sea level.  Regarding direct emissions from fuel 

combustion, these are more intensive in open pit mines due to the intense transportation activity 

required in the mining operation. 

Projections to 2030 indicate that Copper Mining Industry’s energy consumption will increase to 

38,937TCal  for all fuels (GreenLab UC, 2011),  and that its electricity consumption will  grow to 

22,074 TCal,  representing a 54% increase relative to current levels.  

Investment in Chile’s Copper Mining Industry is estimated to reach  54.3 billion USD during the 

next 4 years, with important new mining projects developed in the Atacama and Antofagasta 

regions in the north of the country. (COCHILCO, 2012). These large new developments along with 

the need to expand desalinization capacity adds to the trend of increasing consumption of energy in 

Mining activity in the northern regions of the country. 

These new electric power requirements will have to be supplied mainly by the SING ( Northern grid 

system),  whose generation mix is predominantly thermal and consequently has a high GHG 

emission factor. By 2020-2030 some studies estimate that NCRE concentrated solar power  

generation could gain a foothold in the SING given the high solar power potential of Chile’s 

northern regions. However, there is large variability in the studies that project the generation mix 

for the SING system. 

Regarding mitigation in the Copper Mining Industry, efforts are concentrated in energy efficiency 

measures, including technology switch (e.g. premium efficiency motors and pumps, grinding 

equipment, use of sea water, reduction of water loss), as well as operational practice improvement.  

No energy efficiency measures regarding the use of transportation were identified in the analyzed 

studies.  

The Copper Mining Industry has been participating in several initiatives that promote efficient 
mining development, for example:  the  Mining energy efficiency  roundtable, the programs 
deployed by the Chilean Energy Efficiency Agency ( AChEE), and the technology innovation 
programs  deployed by Innova CORFO ( a government agency focused on policies to support 
industrial development) .  
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Mitigation Potential Higlights 

 The mitigation potentials estimated by 2020 range from 13% to 3% and by 
2030 from 21% to 11%.   

 There are two predominant lines of research on this subject within the 
country. The studies within each line have tended to provide another 
dimension on an already existing data source. For example the study by 
GreenLab UC (2011) used the information from POCH & CCGUC (2010) and 
CCGUC (2010) as a basis of information. They then built on this basis of 
information and included an evaluation of the forestry sector and the health 
co-benefits of the measure assessed. In comparison, the second study by 
PROGEA elaborated on the first studies estimates on energy efficiency 
considering new trends and updates.   

 The preferred approach for identifying measures is bottom up and the most 
common modeling tool amongst studies has been LEAP. LEAP is capable of 
calculating the interaction effects of the different measures. For example, 
energy efficiency measures have an effect on the energy sector by reducing 
demand and consequently its relative emission potentials. The study by 
GreenLab UC (2011) is the only study to use another approach called the 
Monte Carlo approach. 

 The estimates of mitigation potential across studies are often not directly 
comparable since each measure is generally BAU dependent, developed for 
different time frames and sectors, and aim to achieve different objectives. 

 The sectors assessed by the country level marginal abetment cost curves 
tend to focus on the following sectors: Transportation; Industry; 
Commercial, Public and Residential; Energy. 

 The mitigation measures identified have been based on international 
literature and their local implementation evaluated by experts.  

 The sectors which provide the greatest potential reductions across studies 
are from the energy sector. The measures considered within the energy 
sector generally have a significant impact but are accompanied by higher 
price estimates. Individual energy efficiency measures tend to be less 
expensive and still provide a relatively significant impact over most sectors. 
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This section focuses on reviewing the available estimates of the mitigation potential for the country.  

The mitigation potential is defined in this report as the level of emissions reduction which could be 

achieved relative to a base line scenario for a given period. The estimates of mitigation potential 

across studies are often not directly comparable since each study estimates these potentials from 

their own BAU and for different sectors and time frames. This might differ across studies and also 

in some of their basic assumptions.  

The following five studies which estimate the country’s mitigation potential were assessed: 

PROGEA 2 (2008); POCH & CCGUC (2010); CCGUC (2010); GreenLab UC (2011); and PROGEA 

(2011). These five studies can be grouped into two groups or lines of research. One of these groups 

is the University of Chile’s research group ‘Program of Environmental Management and Economy’ 

(known by its Spanish acronym PROGEA); and a second line of research involving research teams 

from the Catholic University of Chile.  

The studies by PROGEA include PROGEA 2 (2008) and PROGEA (2011). The 2008 study 

estimated a total country potential, whereas their more recent study (PROGEA, 2011) focused on 

evaluating the mitigation potential of specific scenarios. The two scenarios generated by the study 

involve an optimistic and normal implementation of energy efficiency measures contained in the 

National Energy Efficiency Action Plan ( Instituto de Asuntos de la Universidad de Chile, 2009)8 

through LEAP simulations.  

The studies by the Catholic University are GreenLab UC (2011), CCGUC (2010) and POCH & 

CCGUC (2010).Their most recent publication has been GreenLab UC (2011) which builds on the 

research by CCGUC (2010) and POCH & CCGUC (2010). This study and CCGUC estimated the 

mitigation potential based on varying levels of penetration of individual measures. In contrast, 

POCH & CCGUC (2010), which was generated with POCH consulting, focused on identifying 

mitigation potential measures and estimating a maximum mitigation potential for the country.  

In general, the Chilean studies have chosen to estimate the mitigation potential from the most 

energy intensive sectors, using a bottom up approach based on the country’s technical and 

engineering parameters for each sector, and expert judgment. The studies then estimate the 

potential as a function of a set of assumptions that they deem appropriate. In contrast with 

international studies for Annex 1 countries, there is no reference to a potential based on carbon 

prices. In these studies the mitigation potential is estimated as a function of a carbon price (price 

per ton of CO2e reduction) (Organisation for Economic Development & Cooperation/ International 

Energy Agency, 2009). This has presumably not been done in Chile as no official national 

discussion has yet taken place on this issue. 

The studies also include cost estimates for each of the mitigation actions or measures considered. 
This information is generally presented as a ranking of mitigation measures, from the least 
expensive options (generally Energy Efficiency measures) to the most expensive.9  The studies 
assessed did not attempt to model the possible interactions between mitigation measures. 

                                                             
8 The Institute of Public Affairs of the Chile University was contracted to elaborate the National Energy Efficiency Plan by 
The National Energy Efficiency Program and The National Energy Commission.  
9
 In the cost-benefits analysis (part II of this study) the abatement cost curves will be utilized to estimate the 

aggregate cost of the individual mitigation scenarios with and without ETS. 
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Interaction in this context is considered as secondary effects that mitigation measures applied in 
one sector might have on other sectors10.  

 The following section presents a detailed review of the range of estimates in these studies, and the 
specific assumptions and scenarios associated with each estimate.   

 PROGEA 2, 2008  

Estimates one BAU scenario from 2007 to 2030, reaching 158,9 MtCO2e by 2020 and 

287,4 MtCO2e by 2030, which translates to an emissions growth over the period 2007-

2030 of 74%. For this BAU two mitigation scenarios were considered: 

Maximum possible emissions reduction scenario, which includes the aggregated 

interaction of the majority of mitigation measures assessed by this research at their 

maximum potential (PROGEA 2, 2008 pg 79).  

 The specific mitigation measures considered in this scenario are listed in Table 39 

(Annex 3).  

 This scenario achieves 17 % emission reduction in the year 2020 and 28% emission 

reduction in the year 2030 relative to the BAU (PROGEA 2, 2008 Annex 3). 

 In terms of accumulated emissions reduction, this scenario achieves 10 % 

accumulative emission reductions by 2020 and 19% by 2030 relative to the BAU 

(PROGEA 2, 2008 Annex 3). 

 

Early actions scenario: Simulates the maximum possible emissions reduction from the 

implementation of “early actions” measures taken by the country at the time of its 

publication. These early actions included the NCRE law and the Transantiago public 

transport system project (PROGEA 2, 2008 pg 78). 

 The measures considered in this scenario are listed in Table 38 (Annex 3). 

 Base on the information readily available in this report it is not possible to provide 

the emissions reductions for 2020 or 2030 relative to the BAU for this scenario. 

The results from this activity are presented in a graph but the specific values for 

these years are not at our disposal. 

 The accumulated mitigation potential by 2030 was of 8%11, however the 

information for accumulated emissions reductions by 2020 was neither available 

but only presented in graph form. 

 

 POCH & CCGUC, 2010 

This study includes two BAU scenarios for the period 2010-2030:  

 Black BAU Scenario:  Projects a higher growth rate of energy demand and a low 

penetration of NCREs (no reduction from energy efficiency and estimating that 20% of 

the NCRE projects in the current energy generation development plan portfolio 

                                                             
10 Modeling of interactions between mitigation measures was not part of the objectives of any of the Chilean studies 
reviewed. In the international literature the modeling of possible interactions between mitigation measures across different 
economic sectors, is generally approached through the use of macroeconomic hybrid models of the Input-Output or general 
equilibrium variety. These models need to be very disaggregated in terms of the specific sectors targeted by the mitigation 
actions in order to simulate impacts across other sectors and the economy in general.     

11 This value was calculated by adding the individual mitigation potentials for the specific measures considered in this 

scenario shown in tables 20 and 14 of PROGEA 2, 2008, pg 71 and 48 respectively. The sum of these potentials was 

subtracted from the BAU to provide a percent reduction.  
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materialize). The projected emission by 2020 for this scenario was of 134 MtCO2e and 

264 MtCO2e by 2030. It is not possible to present the % increase between 2010-2030 

for this study as the results are presented in a graph, however assuming emissions in 

2010 are approximately 78 MtCO2e, this represents a 238% increase. 

 Blue BAU Scenario: Projects a lower growth rate of energy demand and a higher 

penetration of NCREs (Assumes a 20% energy efficiency reduction is achieved in the 

incremental demand for 2007-2030. It also estimates that 80% of the NCRE projects 

in the current energy generation development plan portfolio materialize. The projected 

emissions for this scenario by 2020 was of 123 MtCO2e and of 202 MtCO2e by 2030.  

It is not possible to present the % increase between 2010-2030 for this study as the 

results are presented in a graph, however assuming emissions in 2010 are 

approximately 78 MtCO2e, this represents a 159% increase. 

 

For these two BAUs certain mitigation measures were considered which are listed in Annex 

3. Based on meetings with the research team it was noted that for the energy generating 

sector a specific combination of measures were selected.  

 Relative to these two previously described BAU’s an emissions reduction of 22% and 

15% are achievable by 2020, and 33% and 12% by 2030.  

 The accumulated emissions reduction was not readily available in the published report 

to be presented.  

 

 

 CCGUC, 2010 

This study projects a BAU for 2010-2030, the specific emission of this BAU was not readily 

available in the report, this information has been solicited from the relevant research team 

to be able to include it in the near future. This study considers three distinct mitigation 

scenarios which are characterized by increasing levels of penetration for all measures 

identified, which are listed in  Annex 3: 

Mitigation scenarios considered: 

 Normal: Simulates a normal penetration of the measures identified. 

 High: Simulates a high penetration of the measures identified. 

 Maximum: Simulates a maximum penetration of the measures identified. 

 

 This study presents an accumulated mitigation potential for these scenarios of 

499,39 MtCO2e for the maximum scenario, 369,65 MtCO2e for the high scenario 

and 256,67 MtCO2e for the normal scenario (CCGUC, 2010 pg 20).  

 The mitigation potential for the maximum mitigation potential for 2020 is of 14,6 

MtCO2e and for 2030 44,6 MtCO2e (CCGUC, 2010 pg 21). However, the 

mitigation potentials for the normal and high scenarios were not readily available 

in the published report.  

 Neither is it possible to present the accumulated variation relative to the BAU as 

this information is not readily available in the published version of this report.  

 Two additional mitigation scenarios were generated which considered a mix of the 

previously mentioned penetrations scenario for each specific measures.  The 

Energy Efficiency Scenario projects the implementation of all measures in the 

Commercial, Public & Residential and Industry & Mining sectors to their 

maximum potential and the implementation of all other measures at a normal 
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penetration. The second scenario is a Maximum Electricity Scenario which 

simulates a maximum penetration of all measures from the electricity generating 

sector and a normal penetration of all other measures. 

 The reduction in 2020 for the Energy Efficiency Scenario was of 9,3 MtCO2e and 

16,3 MtCO2e for the Maximum Electricity Scenario. The reduction in 2030 for the 

Energy Efficiency Scenario and Maximum Electricity Scenario is of 38,9 MtCO2e 

and 51,2 MtCO2e respectively. It was not possible to obtain the variation for these 

specific years from the BAU, as this information was not readily available in the 

published report. 

 The Energy Efficiency Scenario accumulated mitigation potential is of 281,79 

MtCO2e and 438,9 MtCO2e for the Maximum Electricity Scenario12. It was not 

possible to present the accumulated percent variation relative to the BAU as this 

information is not readily available in the published report. 

 

 

 GreenLab UC, 2011 

This study simulates a BAU scenario for 2010-2030, which reaches 88,153 MtCO2e by 

2020 and 131,463 MtCO2e by 2030 which translates to an emissions growth over the 

period 2010-2030 of 46%.   

Similar to the CCGUC (2010) study, three levels of penetration were considered for all 

measures which are listed in Annex 3. One BAU scenarios was proposed for which these 

different scenarios where estimated. 

 Soft Mitigation:  Simulates a soft penetration of the measures identified. 

 Medium Mitigation: Simulates a medium penetration of the measures 

identified. 

 Strong Mitigation: Simulates a strong penetration of the measures identified 

 

 Relative to BAU these three scenarios achieve an emissions reduction in the year 2020 

of   8%, 13% and 18% respectively, and  33%, 25%, and 19% emission reduction in the 

year 2030 respectively13.  

 In terms of accumulated emissions reduction, the three scenarios achieve respectively:  

6%, 9%, and 13% accumulative emission reductions up to 2020 and 11%, 15% and 21% 

accumulative emission reduction up to 2030 relative to BAU. 

 

 PROGEA, 2011 

This study projects two BAU scenarios from 2011 to 2020. The first BAU assumes an 

average annual rate of GDP growth of 4% for 2013-2015 (from now referred to as the 

conservative BAU) and 5% for 2016-2020. The second BAU is projected under a 6% GDP 

growth for 2010-2030. 

 

In the first BAU emissions reach 104,665 MtCO2e in 2020 and in the second BAU (with 6% 

GDP growth) emissions reach 114,297 MtCO2e in 2020. The Mitigation scenarios 

considered were: 

 

                                                             
12

 Based on the table of measures pg 20 and the description of penetrations on pg 18 CCGUC, 2010.  
13

 Based on Excel tables provided by the GreenLab UC research team. 
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 EE1 Scenario: Estimates the implementation of measures to reduce energy 

consumption identified in the National Energy Efficiency Plan 2010-2020 ( 

Instituto de Asuntos de la Universidad de Chile, 2009). These include the energy 

efficiency measures which would require enforcement via regulatory changes ( i.e. 

change in building codes etc.), as well as the energy efficiency measures considered 

more profitable and feasible which would be expected to be implemented by the 

private sector of its own accord.  The measures considered in this scenario are 

listed in Annex 3. 

 EE2 Scenario:  Estimates the effect of implementing the profitable and feasible 

energy efficiency measures considered in the National Energy Efficiency Plan. 

These measures are assumed to be implemented by the private sector without the 

need for regulatory changes or other government intervention.  The measures 

considered in this scenario are listed in Annex 3. 

 

  Relative to the first BAU these two scenarios (EE1 and EE2) achieve respectively:   

10% and 6 % emission reduction in the year 2020. Relative to the 6% GDP BAU the 

two scenarios achieve an emission reduction in the year 2020 of 9% and 6%, for 

the EE1 and EE2 scenarios respectively. ( see Graph PROGEA 2011) 

 In terms of accumulated emissions reduction, the two scenarios achieve 

respectively:   4% and 3% accumulative emission reductions in the year 2020 

relative to both BAUs. 

 

11.1 Range of estimated mitigation potential for 
Chile 
 

The ranges of mitigation potentials estimated by the previous studies are shown in the following 

table. These figures do not consider the interaction between measures, but the sum of all mitigation 

measures considered in a specific scenario within the specified time horizon.  The table illustrates 

the range of variability in the mitigation potential estimates.  
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Table 27 Comparison of the accumulated country mitigation potential of measures considered 
for Chile up to 2020 (% reduction relative to the BAU) 

Scenario PROGEA 2, 
2008 

GreenLab UC, 
2011 

PROGEA, 2011 
(relative to the 

conservative 
BAU)  

PROGEA, 2011  
(relative to the 

6% GDP 
growth BAU) 

Mitigation 

Potentials 

 10% 
(Maximum 
Potential) 

 13% (Strong) 

 9% (Medium) 

 6% (Soft) 

 4% (EE1) 

 3% (EE2) 

 4% (EE1) 

 3% (EE2) 

Note: The information required to generate this comparison was not readily available in all the published reports.. It was not 

possible to include: the early actions scenario of PROGEA 2 (2008); all scenarios by POCH & CCGUC (2010); all the 

scenarios by CCGUC (2010).   

PwC Chile. Based on PROGEA 2, 2o08; GreenLab UC, 2011; PROGEA, 2011. 

Table 28 Comparison of the accumulated country mitigation potential of measures considered 
for Chile up to 2030 (% reduction relative to the BAU ) 

Scenario PROGEA 2, 2008 GreenLab UC, 
2011 

Mitigation 
Potentials 

 19% (Maximum 
Potential) 

 21% (Strong) 

 15% (Medium) 

 11%(Soft) 

Note: The information required to generate this comparison was not readily available in all the published reports.. It was not 

possible to include: the early actions scenario of PROGEA 2 (2008); all scenarios by POCH & CCGUC (2010); all the 

scenarios by CCGUC (2010). The study by PROGEA (2011) only estimates the mitigation potential up to 2020, hence it was 

not included in this comparison.  

PwC Chile. Based on PROGEA 2, 2o08; GreenLab UC. 

The greatest mitigation potential estimated by these two lines of research is of 21% by GreenLab UC 
(2011) up to the year 2030, to  3% by  PROGEA (2011) by 2020. As previously mentioned, PROGEA 
(2011) mitigation scenarios only considers energy efficiency measures and not the mitigation 
potential from the most energy intensive sector as the other studies include in their estimates. 

 The smallest potential was estimated by PROGEA, 2011 of a 3 percent mitigation potential.  This 
presents a range of results between 21% and 3%. The reasons for this variability are analysed based 
on the BAU, horizon, scope and simulations of each research. 

 

11.2 Analysis of mitigation potential estimates 
 

This comparison between Chile’s mitigation potentials provides a greater insight into the range of 

results which exists. It is not possible to determine which model is ‘better’ as this would involve 

making subjective and largely arbitrary choices over model inputs and structures in terms of their 

validity, however it is possible to identify the different strengths and weaknesses in each study. Due 

to the significant amount of variables considered in each study, and a variability regarding BAU 
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construction it is difficult to pinpoint which factor is the most significant driver in variability of 

results; however the factors which create a more accurate estimate can indeed be identified. 

 Business as Usual 
 

As previously discussed in section 8, an official agreed upon baseline scenario for Chile does 
not exist. Therefore the studies which have assessed the country’s mitigation potential have had 
to create their own BAU. This means that even though certain studies may have estimated the 
mitigation potential of similar measures within a similar time horizon, the calculated potential 
may not be the same because the impact of a measure is relative to the BAU. Hence, the 
different mitigation potentials presented should not be taken at face value and a certain level of 
variability is to be expected due to the variations in the BAU used.  

 Time Horizons 
 

Variations also arise due to the different time frames assessed by the studies. These time 
frames are presented in the following table. The majority of studies assess the mitigation 
potential for a similar period of approximately 20 years between 2007 and 2030. The study by 
PROGEA, 2011 is the exception and estimates the mitigation potential for 2007-2020.   

Table 29 Comparison of the periods assessed in different mitigation potential studies 

PROGEA, 
2008 

POCH & 
CCGUC, 2010 

CCGUC, 2010 GreenLab UC, 
2011 

PROGEA, 2011 

2007-2030 2010-2030 2010-2030 2010-2030 2007-2020 

PwC Chile. Based on PROGEA 2, 2o08; POCH & CCGUC, 2010; GreenLab UC, 2011; PROGEA, 

2011. 

 

Additionally, when comparing the evolution of the mitigation scenarios, an increasing trend in 
the mitigation potential is identified in the latter years of the assessed time frame. This is in 
accordance with international research (OECD, 2009).  This increasing trend can be seen in the 
following figures, accordingly the study by PROGEA, 2011 presenting the smallest variation 
from the BAU as it assesses the shortest time frame. This reduced period could be a 
justification for the smaller mitigation potential estimated by this study.  
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Figure 51 Comparison of the evolution of mitigation scenarios in different studies  

 

Note: The information required to generate this comparison was not readily available in all published reports. It was 

not possible to include: the early actions scenario of PROGEA 2 (2008); all scenarios by POCH & CCGUC (2010); all 

the scenarios by CCGUC (2010).  

PwC Chile. Based on PROGEA 2, 2o08; GreenLab UC, 2011; PROGEA, 2011. 

The time frames assessed allows the inclusion of different measure which may have longer 

implementation periods or the inclusion of technologies currently in development.  

 Scope 
 

To evaluate the scope of the reports, the number of measures, sectors and gases evaluated were 
compared. The following figure presents the number of measures estimated by each study, the 
individual scenarios of PROGEA (2011) were included as all other scenarios present varying 
penetration of the same measures. 

These figures show an increasing trend in the number of measures assessed in the latter 
publication and a significantly greater amount of measures assessed by PROGEA (2011). Hence 
the smaller mitigation potential estimated by PROGEA (2011) is not due to a lack of measures 
considered.   
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Table 30 Comparison of number of measures estimated in different studies mitigation 
potential 

Sector PROGEA 
2008 

POCH& 
CCGUC, 
2010 

CCGUC, 
2010 

GreenLab 
UC, 2011 

PROGEA 
2011 EE1 

PROGEA 
2011 EE2 

Total 
number 
of 
measures 

37 37 39 41 111 33 

Note: Certain measures were disaggregated to make this comparison. For example, energy efficiency labeling was 

disaggregated by all the appliances the labeling was considered to effect to be able to compare it with other studies.  

PwC Chile. Based on PROGEA 2, 2o08; POCH & CCGUC, 2010; GreenLab UC, 2011; PROGEA, 

2011. 

The number of measures has also been disaggregated by the sectors they included; this is 
shown in the following table. The study which assessed the greatest amount of sectors is 
GreenLab UC (2011). The EE1 scenario elaborated by PROGEA (2011) provides the greatest 
amount of detail in its estimates for the Industry & Mining sector, making it the most accurate 
within the set of studies for this sector as fewer generalizations and assumptions were made by 
the research team. Nevertheless, having not considered the mitigation potential of other 
important sectors, the study’s scope is reduced.   
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Figure 52 Comparison of number of measures by sector estimated in different studies 
mitigation potential 

 

Note: Certain measures were disaggregated to make this comparison. For example, energy efficiency labeling was 

disaggregated by all the appliances the labeling was considered to effect.  

PwC Chile. Based on PROGEA 2, 2o08; POCH & CCGUC, 2010; GreenLab UC, 2011; PROGEA, 

2011;  

The general measures evaluated are consequently described by sector: 

Transportation: In this sector all of the measures proposed are direct to mitigating land 
transportation, in particular, trucks, cars and buses. For the 3 types of vehicles the measures 
tend to consider efficient driving, use of hybrid vehicles, aerodynamic improvements and 
renovation of the fleet. Other measures are oriented towards reducing the use of cars by 
promoting public transportation, expansion of subway systems, and increasing the fee on 
parking and tolls. 
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Energy Generation: This sector is the second  projected most emitting sector and has great 
potential for mitigation based on the penetration of non-conventional renewable energy (wind 
power, solar and mini-hydro, among others), as well as nuclear power plants, large 
hydroelectric and Carbon Capture and Storage (CCS). 

Industry & Mining: The measures in this sector are different in each study. Some are 
industry specific and others are more general, showing measures that apply for all industries, 
like improved efficiency engines, cogeneration and other energy efficiency initiatives. 

CPR: In this sector, the measures are predominantly generated from the Residential sector 
and are associated with the use of more efficient electrical appliances such as: washing 
machines, dishwashers, dryers, microwaves, refrigerators, among others; and thermal 
insulation for houses and buildings. 

The mitigation potential estimated for these sectors is based on the reduction which could be 
achieved by reducing their respective energy consumption. Therefore, the mitigation potential 
un-related to energy consumption has not been considered by most of these studies. Neither 
have they included or assess the impact of reducing other GHG apart from CO2.  

GreenLab UC (2011) has started to evaluate other mitigation potentials by including the Land 
Use & Forestry sector. This study has also evaluated the health co-benefits of implementing the 
measures identified.  Hence, it can be stated that the study by GreenLab UC, 2011 provides a 
more comprehensive estimate. 

 Modelling 
 

The mitigation measures were identified by all studies via a bottom up approach. Once 
identified these measures were simulated under the chosen scenarios. The preferred simulation 
software has been LEAP (Long Range Energy Alternatives Planning System) with GreenLab UC 
(2011) being the only study choosing the Monte Carlo approach simulated under and Analytic 
model.   

The problem faced by all studies is that the projections are estimated top down and the 

mitigation measures identified with a bottom up approach which is referred to as a hybrid 

model. In this respect, the research teams involved and the experts they have consulted have 

had to make several assumptions to estimate possible penetration for each measure. This leads 

to a level of variability between results if similar assumptions were not made. This could be 

avoided if a national emissions baseline was estimated bottom up, hence requiring less 

assumption by individual studies. 

PwC also chose to compare the sectors with the greatest mitigation potential. From the studies 
assessed and from the information available a ranking was created, with the sectors ranked 
highest (1) being the sectors with the greatest mitigation potential and, (5) with the lowest 
potential. The studies tend to agree that the energy sector is the one with the greatest potential. 
This information is shown in the following table. This reflects the level of emissions projected 
for the sector and the significant effect that different measures can have on these emissions. 
This is not the case for transportation; even though it is projected to be the greatest national 
emitter, the mitigation measures identified do little to diminish its projected emissions. 
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Table 31 Ranking of the greatest mitigation potential by sector   

Ranking PROGEA 2 
(2008) 

CCGUC 
(2010) 

GreenLab UC 
(2011) 

PROGEA 
(2011) EE1 

PROGEA 
(2011) EE1 

1 Energy Energy Energy Industry & 
Mining 

Industry & 
Mining 

2 Industry & 
Mining 

Transportation Transportation  Transportation  Commercial 
Public & 
Residential 

3 Commercial 
Public 
Residential 

Commercial 
Public & 

Residential 

Commercial 
Public & 

Residential 

Commercial 
Public & 

Residential 

 Transportation 

4 Transportation Industry & 
Mining 

Industry & 
Mining 

- - 

5  -  - Land Use & 
Forestry 

 -  - 

Note: The information required to generate a quantitative comparison was not readily available between reports . 

Hence, a qualitative comparison was made.  

PwC Chile. Based on PROGEA 2, 2o08; POCH & CCGUC, 2010; GreenLab UC, 2011; PROGEA, 

2011. 

As previously mentioned, the values compared are the accumulated values which do not 
consider the interaction of measures. An optimization model which has been run for the energy 
generating sector within a similar time frame as these studies shows considerably different 
levels of penetration for similar measures (CADE, 2010). Hence, it could be of significant value, 
specifically in the energy generating sector, to use an optimization model. 
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Recommendation for Chile’s Mitigation Potential: 

 Even thought the last study was published in 2011, the scenarios and 
measures estimated in each study do not account for recent trends and 
variations in mitigation opportunities and country projections. Therefore, it 
would be beneficial to update the underlying data of these studies to 
account for the latest trends.  

 Currently research teams are forced to make several assumptions to 
generate BAU projections for their studies which consequently affect the 
mitigation potentials they estimate. To limit the uncertainty which may 
exist from this exercise it would be appropriate that a national agreed upon 
BAU was generated to harmonize these efforts. This would allow a more 
consistent comparison of existing studies. This is beneficial for policy-
makers as different models may include different expert knowledge or may 
have developed more precisely the potentials of a specific sector which they 
may which to consider.  

 Referring to the BAU, it would also be beneficial to estimate the BAU from a 
bottom up approach to reduce the assumptions made for the possible 
penetration of different proposed measures. Without doubting the validity 
of the assumptions which have been made to date, this would provide a 
more accessible data base which has been elaborated from expert opinion 
and validated by the local government. 

 Harmonizing the definition of different sectors would encourage a more 
consistent mitigation potential estimate per sector and facilitate the 
decision making process.  

 Studies tend to use different penetration of the same measure to represent 
different effectiveness of their implementation. It would be useful if future 
research could identify different implementation programs that would 
achieve these different levels of efficiency. For example, what would cause 
30% of engines to be update and what would cause  

 Current studies tend to focus on measures which reduce the Climate Change 
impact from energy consumption. The estimation of measures would be 
enriched if more GHGs were considered and from a wider scope of sectors 
to better understand the role of different sectors and gases. Other GHG 
which have a significant impact on the climate are: CH4; N2O; O3; H2O. 
Sectors which are generally assessed in international studies are: 

  Waste. 

 Land use change & Forestry. 

  Agriculture. 

 The studies to date have presented several of the variables they chose to 
create their MAC curves; however certain details were not always readily 
available in the published documents. Future studies should be encouraged 
to imitate this openness and include all the information utilized in the most 
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transparent way possible to allow the verification of assumptions and 
comparability of results.  

 Several of the measures reviewed detail a specific action that causes a direct 
measurable impact. Other measures are not as clear with this cause and 
effect and just detail the effect. It would be beneficial if future studies 
consistently detailed the cause and effect to identify the measures which 
would have to be implemented to achieve the estimated reduction.  
Additionally, some studies use different levels of penetration for the same 
measure. It would be valuable if the different actions which could cause 
these varying penetrations were identified. 

 Currently studies have focused on identifying mitigation opportunities 
without simulating different policy scenarios. It would be beneficial if 
futures studies considered this factor. Elements which they may which to 
consider are carbon prices, unilateral and multilateral application of this 
price, and the possible interaction with the international community.  
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12. Abatement Options and 
Cost-benefit Analysis  
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Abatement Options and Cost Benefit Analysis 
Higlights 

 The information used for this analysis was obtained from the Co Benefits 
study developed by GreenLab UC  

 The penetration potential of the mitigation measures selected for this 
analysis corresponds to the strong scenario since it allows reaching a 
higher abatement in 2030. A stronger penetration tends to provide a 
greater mitigation potential however, at a greater cost. 

 The sectors considered for the analysis were energy, transportation, 
industry and forestry. CPR was excluded since the emissions concerning 
this sector are commonly associated with final consumers, preventing the 
application of the most cost-effective mitigation measures . 

 The Industry sector mitigation measures, up to its maximum identified 
potential reduces fewer emissions than the required target. 

 The majority of measures have negative costs (i.e. positive benefits). 

 Interpreting these results in absolute terms is not appropriate since this 
exercise is based on available MAC Curve estimates that rely in a number of 
unanalyzed assumptions. 

 The implementation of an ETS has lower costs (11%) than command and 
control and requires less number of mitigation measures, which comes 
principally from the transportation sector 

 The co-benefits which may arise as a result of mitigation measures have 
become an important factor to be estimated in the decision making process 
as they provide a new dimension to the problem at hand. 

 Co-benefits or “Ancillary benefits” which may be generated by carbon 
policy have been found to occur in local air pollution, congestion, land 
quality, employment, and fuel security.  

 The most recent assessment undertaken in Chile on the co-benefits of 
mitigation measures was done in 2011 by GreenLab UC (2011). This study 
focused on the health co-benefits and highlighted the significant economic 
benefits which can be generated from implementing nearly all mitigation 
measures assessed by this study.  

 Overall economic costs and competitiveness issues arising from pricing 
emissions are expected to be small compared to ongoing economic growth 
rates and can be addressed by specific measures. Sectors which are 
expected to benefit from the implementation of mitigation measures are 
agriculture, forestry and non fossil fuel energy generation.  

 The mitigation policies assessed in this report also form part of a green 
growth policy pathway which searches to internalize market failures. Green 
growth policy pathways are not mutually exclusive and can be 
implemented as packages to achieve the most cost effective strategy.  
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 Additional factors to consider when evaluating policy instruments are 
possible implementation costs, effectiveness of implementation, and 
political will. Future studies should search to fill this current  gap in 
research.   
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12.1 Methodology and Data 

 Data 

o BAU 
The study by (GreenLab UC, 2011) projects the countries emissions baseline for the 

period 2010-2030. This projection estimates that the country’s emissions will increase 

to 88 M Ton CO2e in 2020 and 131 M Ton CO2e in 2030, with the most heavily 

emitting sectors being Energy and Transport.  

 

The BAU for this model was constructed via a top-down approach based on a previous 

study by POCH (2009). The POCH study data and estimates are used as a common 

data source across several models in earlier studies; however different underlying 

assumptions, model structures and parameters have resulted in different projections. 

The importance of the baseline is that its assumptions impact the relative mitigation 

potential of different measures.  

 

The growth of the energy producing sector was characterized as being predominantly 

carbon based, with a 6% annual demand growth rate. Taking into account these 

assumptions the baseline scenario was simulated for the energy producing sector. The 

emissions estimated depended on the energy demand required in each region of the 

country. This regional variation permitted the incorporation of specific emissions 

factors for each electric system.  

 

This projection for the energy sector is still in line with the official proposed 

construction plans for power generation. However, there is an increasing level of 

uncertainty in this sector as natural gas has now become a viable option and there has 

been increasing public opposition which has halted the construction of thermoelectric 

coal-fuelled plants and large scale hydroelectric projects. 

 

The GDP growth estimated in the study by GreenLab UC was of 4,18% and population 

growth was based on national government projections (CEPAL & INE, 2005) . This 

estimated GDP growth is relatively conservative compared to other studies, and is in 

line with current economic events. Fuel prices were also projected based on published 

national projections. 

 

This BAU forecast, described in the previous paragraphs, is the set of data that has 

been used in the following exercise to assess the implementation of an ETS and 

Command and Control policy mechanism and the comparison between the two 

schemes. For this exercise the sectors and subsectors estimated in this study and their 

relative emissions will be considered (for further details on this BAU refer to chapter 

9). 

 

o Marginal Abatement Cost Curves 
The model by GreenLab UC is characterized as a hybrid model where emissions were 

projected top-down and mitigation measures assessed bottom-up. The mitigation 

potential for each measure was estimated from an engineering perspective, measuring 
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direct costs of implementation (CAPEX) and operation (OPEX). This assessment does 

not consider the broader impacts of the implementation of these measures or the 

regulatory compliance costs. As a general definition, these costs refer to transactional 

costs.   

The different measures included in the report from GreenLab UC were obtained from 

previous studies by POCH & CCGUC (2010) and CCGUC (2010). 

The mitigation potential of all measures was estimated based on three levels of 

penetration (strong, medium and low). A stronger penetration tends to provide a 

greater mitigation potential however, at a greater cost. A greater investment was 

considered proportional to a greater success rate.  

A total of forty one mitigation measures were considered in Energy, Transportation, 

Industry, Forestry and Commercial, Public and Residential.  

The measures assessed tended to focus on CO2 emissions from energy consumption, 

adding the mitigation potential from the forestry sector. Key mitigation measures 

which were not considered in this model included Carbon Capture & Storage and 

nuclear energy. The mitigation potential for these measures was not considered, as 

they were not deemed viable within the time frame assessed.  

The mitigation potential which will be used in the following exercise will be that of the 

accumulated potential for an established period (2010-2030) and using the average 

estimated cost for each measure based on its mitigation potential. 

The study also assessed the cost of a new non-GHG sustainable development 

component.  This component was the economic benefits generated by the reduction in 

local contaminants on the public’s health by the different mitigation measures. This is 

an important additional assessment which provides a more holistic perspective to the 

impacts of these measures.   For the final Report this factor will be assessed. 

Additionally, the appropriateness of the cost assumptions of the most significant 

mitigation measures will be evaluated for the final Report against recognised available 

publications. 

The penetration potential of the mitigation measures selected for this analysis 

corresponds to the strong scenario since it allows reaching a higher abatement in 2030. 

 Methodology:  

o Definition of the Emission Reduction Objective 
At the core of any decision process in choosing a policy instrument are the objectives 

and priorities of a country. The definition of these drives the design and elaboration of 

a nationally appropriate policy instrument. 

 

Chile has yet to set a clear approach on climate change policy; however the Second 

National Communication can be used as a guide of the country’s objective. It set the 

target of deviating the country’s emissions growth trajectory by 20% from the 2007 

BAU growth projections by 2020. This target is in line with a national emissions goal.  
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Notwithstanding, how this target will be achieved has yet to be defined. Consequently, 

to undertake a preliminary cost-benefit assessment the relevant comparison is between 

a direct command and control approach and an ETS, as alternative scenarios to achieve 

the goal of 20% deviation from the BAU projected in 2007. 

 

However based on the estimates of the country’s mitigation potential presented in this 

Report, it is not possible to achieve this 20% deviation from BAU target with the 

measures identified in the chosen time frame of 2020. This may be due to an 

underestimation of mitigation potentials in the MAC Curve studies available to date, 

limitations in the scope of measures assessed, errors in the BAU or because the target 

is simply un-achievable given current economic growth projections during the period 

up to 2020.  

 

Additionally, based on the PMR assessment made by Motu (2012) it is feasible that an 

operative ETS in Chile will take place from 2017 onwards (Motu , 2012, pág. 119), given 

the amount of time that preparing and establishing such a system takes in most 

countries. 

 

Due to these limitations, it was chosen to assess the cost benefits of the ETS relative to 

command-and-control policies within a longer time horizon (2030 instead of 2020) 

which is considered an achievable time frame for the 20% deviation from national 

BAU. 

 

Therefore, the present study will assess these policies against a country target of 20% 

by 2030, this reduction is presented in Figure 1, and it was calculated estimating a 

linearly increase until achievement of a 20%. 
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Figure 53. Emissions reduction target assessed for 2030 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Own elaboration based on (GreenLab UC, 2011) 

 

o Comparison of Different Policy Approaches 
There is no one-size-fits-all type of regulation. Depending on local circumstances and 

the nature of the problem different approaches have different likelihoods of success. 

Factors which affect the choice of an appropriate regulation includes: environmental 

effectiveness, economic efficiency, and administrative efficiency and practicality 

(Pearce, 1990).  

This study will focus on the economic efficiency of these approaches based on the study 

by GreenLab UC (2011). 

 
a) Command and Control 

This has been the traditional approach favored by governments in the past to 

regulate environmental issues. It works by setting a fixed standard or 

objective/target (command) and then legally mandating that the regulated agents 

comply with this target enforcing compliance through sanctions, fines or other 

forms of penalties (control). Compliance is mandatory and if the command is not 

met the regulated agent faces legal action by the environmental authority. This 

approach to regulation does not provide the flexibility afforded by an ETS, under 

which regulated agents are free to choose the mix of direct mitigation actions and 

emissions allowances that they will use to meet compliance obligations. 

To estimate the cost of achieving the national 20% deviation target through direct 

command and control regulation we use the same MAC Curve estimated by Green 

Lab UC (2011) on the same sectors that are subject to regulation under the 

alternative ETS scenario. The same sectors are included in both policy scenarios to 

make them comparable.  
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b) Emissions Trading Scheme 

To design an ETS mechanism the regulated sectors to be included must be 

identified by the government. Because Chile has not yet specified this regulatory 

decision, the research team assumes the regulated sectors in the Chilean ETS 

scenario are those sectors mentioned in the PMR straw man proposal made by 

(Motu , 2012). The sectors the Motu study suggests for an initial phase of the 

Chilean ETS include Energy, Transport, Industry and Forestry.  

Following this identification, an initial distribution of the emission allowances or 

permits is determined for each sector or subsector. The study by Motu 

recommends this should be done based on distribution of responsibility, mitigation 

potential, costs, and benefits (Motu , 2012, pág. 78). Since the specific allocation 

has yet to be determined by Chilean authorities if an ETS is selected to regulate 

GHG emissions, for this cost-benefit analysis the research team assumes that all 

sectors indicated above contribute to the achievement of the national target. And 

that each sector’s contribution is based on the most cost-efficient measures 

identified in the MAC curves up to each sector’s maximum mitigation potential, 

ordered by increasing cost until the national target is reached. 

Once this cap is identified, the point of obligation must be determined. The point of 

obligation can either be upstream or directly where the emissions occur. The costs 

of obligations are generally transferred downstream to the polluters. For this 

preliminary exercise it is not necessary to identify this point of obligation. 

Once this exercise has been carried out for these two policies instruments the 

research team will compare their associated implementation costs. 
 

12.2 Preliminary Abatement Cost Estimations for a 
Command and Control Scenario 
 

In order to compare the cost-benefits of the command and control scenario, with the emission 
trading scheme (ETS) scenario, a number of assumptions regarding sectors covered and the period 
of  analysis need to be made up front. The sectors covered are the same in both scenarios: energy, 
transportation, industry and forestry. It is important to note that the mitigation measures 
considered in the Green Lab Study MAC Curves start in 2010, whereas the ETS will start its 
implementation only in 2015, this starting year was defined by the suggestion stated in the study 
prepared by Motu. For this cost-benefit analysis it is assumed that the regulated sectors begin 
mitigation measures early, starting in 2010. Therefore the period for comparison in the cost-benefit 
analysis is 2010-2030. These assumptions do not affect the main purpose of this cost-benefit 
exercise which is to assess the relative cost-efficiency of the ETS for achieving the specified national 
target (20% from BAU by 2030), versus the alternative of achieving the same target through 
command and control policies. The cost (USD/ton CO2) used for this analysis  refers to the average 
cost considered in the Green Lab  Study 2011, which was calculated as the present value of the flows 
between 2010-2010 with a 6% discount rate and divided by the sum of the emissions reduction 
considered for the same period for each measure implemented. 

It is important to mention that although the Green Lab study 2011 MAC Curves, consider the CPR 
sector mitigation measures and costs of implementation, this sector was not included in the 
analysis since the emissions concerning this sector are commonly associated with final consumers. 
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As a result, there are some imperfections and behaviour trends that prevent the application of the 
most cost-effective mitigation measures (POCH, 2011). 

 Assumptions 
 Regulated sectors: Energy, Forestry, Industry and Transportation.  

 

 The command and control policy scenario is simulated by allocating to each regulated 
sector mitigation responsibility for 20% of its cumulative emissions under BAU from 
2015 to 2030.   This assumes proportional assignation of the mitigation burden to each 
sector based on their current and projected share of national GHG emissions under 
BAU projections. Uniform assignation of reduction of emissions by control sectors to 
achieve the reduction target.  
 

 For each sector this proportional emission target to achieve 20% deviation from BAU 
was calculated in the period considered from 2015 until 2030, this starting year was 
defined by the suggestion stated in the study prepared by Motu. The estimation of the 
total national emission reduction was calculated by the difference between the BAU 
emissions and the result of implementing a percentage of reduction, estimating a 
linearly increase until achievement of a 20% of reduction in 2030. This assumption 
was also established in the study from Motu. For the forestry sector the target was 
calculated estimating an increase in the CO2 capture percentage at the same rate than 
the emissions reduction rate considered for the other sectors over the period of 
analysis. The emissions from the regulated sectors were calculated, and the mitigation 
measures, average cost and the penetration potential of each measure were assumed to 
be equal to the MAC Curve estimated by the Green Lab UC (2011) under its strong 
mitigation scenario which assumes maximum penetration for each measure. 

 
 

 The cost used on the mitigation measures is expressed in 2010 USD. 
 

Since the other scenarios (soft and medium) presented in the Green Lab 2011 study require 
additional mitigation measures with an unknown implementation cost, the strong scenario was 
used for this exercise.  

 Discussion of results 
The following table shows the mitigation goal for each sector and the mitigation achieved 

by all the measures implemented for each sector. For further detail on the methodology 

used to calculate these estimates refer to Annex 4. 

Table 32. Mitigation by sector 

Sector Target ton CO2e Mitigation of all 
measures from strong 
scenario ton CO2e 

Difference  between 
the target and 
mitigation potential 
Mton CO2e 

 

Energy 79,833,024 208,303,506 128,470,482 

Forestry 5,470,831 12,066,570 6,595,738 

Industry 42,574,170 26,832,605 -15,741,566 

Transpor
tation 53,899,424 107,277,633 53,378,209 



 

 

PwC 150 

 

Total 
181,777,45

0 354,480,313 172,702,863 

Own elaboration based on (GreenLab UC, 2011) 

  

Since the Industry sector mitigation measures, up to its maximum identified potential 
reduces fewer emissions than the required target; it is assumed that the target is reached 
via a new mitigation measure which has the marginal cost of the last mitigation measure 
for that sector. Therefore we assume that the solution when a sector cannot achieve its 
command-and-control target is to impose a fine which is calculated by the cost of the last 
mitigation measure undertaken in each sector.   

The next table shows the cost for each sector of the measures that allow the target to be 
reached. 
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Table 33. Total cost of implementation of command and control and number of 
mitigation measures to reach the target 

Sector Cost of implementation 
including savings MUSD 

Cost of 
implementation 
assuming zero 
cost on savings 
MUSD 

Number of 
measures  

Energy -1,249.74 0 3 

Forestry 401.05 401.05 1 

Industry -565.97 220.12 2+1 added 

Transportation -4,409.33 0 10 

Total -5,823.99 621.17 17 

Own elaboration based on (GreenLab UC, 2011) 

 

As the majority of measures have negative costs (i.e. positive benefits) the result of 
implementation of command and control is US$-5,823.99 million, and if the financial 
benefits of the measures are neutralized, the cost arises to US$621.17 million 

The cost of the last mitigation measure to reach the target for each sector is on the next 
table. 

Table 34. Cost of the last mitigation measure to be implemented including measures 

costs savings 

Sector USD/ Ton CO2e 

Energy -8.5 

Forestry 33.2 

Industry 7.6 

Transportation -8.3 

     Own elaboration based on (GreenLab UC, 2011) 

 

These results should only be interpreted in comparison to the ETS scenario results bellow. 
The meaningful result is only the difference between this estimated cost of the command-
and-control scenario, and the estimated cost of the ETS scenario in the next section. 
Interpreting these results in absolute terms is not appropriate since this exercise is based 
on available MAC Curve estimates that rely in a number of unanalyzed assumptions, and 
that do not take into account the costs of implementing these measures, nor the costs of 
overcoming existing market barriers to achieve the maximum penetration potential 
assumed in this exercise. 

The following figures shows the marginal abatement cost curve for the regulated sectors 
included in the analysis, not including the forestry sector since it only has one mitigation 
measure.  
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Figure 54. MAC curves for Energy sector. 

 

Own elaboration based on (GreenLab UC, 2011) 

 



 

 

PwC 153 

 

Figure 55. MAC curves for Industry sector. 

 

Own elaboration based on (GreenLab UC, 2011) 
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Figure 56. MAC curves for Transportation sector. 

 

Own elaboration based on (GreenLab UC, 2011) 
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The figures above indicated that the largest abatement potential belongs to the Energy 

sector, followed by Transportation and Industry. Forestry sector reduces 12 million ton 

CO2e until 2030. This potential will not necessarily be reached because each sector will 

implement only the measures needed to achieve the proportional targets established by the 

command and control, based on their current and projected shares of national emissions. 

 
12.3 Preliminary abatement Cost Estimation for an 
Emissions Trading Scheme 

 Assumptions: 
o Regulated sectors: Energy, Forestry, Industry and Transportation. 
o The ETS scenario affords flexibility between sectors allowing trading. The most 

cost-effective measures are the first to be implemented independent of each sector. 
For more information regarding the implementation of an ETS mechanism please 
refer to the report prepared by PMR Activity 2. 

o The cost used on the mitigation measures is expressed in 2010 USD. 
 

 Discussion of the results of the estimation 
The mitigation target for 2030 is the same national target for command and control scenario of 
181,777,450 ton CO2e. For further detail on the methodology used to calculate these estimates 
refer to Annex 4. 

Table 35. Mitigation for all mitigation measures. 

Sector Target Ton CO2e Mitigation of all 
measures from 
strong scenario 
Ton CO2e 

Scope Ton CO2e 

Energy, Forestry, Industry 
&Transportation 

181,777,450 354,480,313 172,702,863 

Own elaboration based on (GreenLab UC, 2011) 

 

This table shows that the measures available in the Green Lab MAC curves are sufficient to 
reach the target for Chile in 2030. 
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Table 36. Total cost of implementation of an ETS and number of mitigation measures to 
reach the target. 

Sector Cost of 
implementation 
including savings 
MUSD 

Cost of 
implementation 
assuming zero 
cost on savings 
MUSD 

Number of measures  

Energy, Forestry, Industry 
&Transportation 

-6,445.17 0 14 

Own elaboration based on (GreenLab UC, 2011) 
 

The table above shows the cost of implementation of an ETS to reach the target 181,777,450 ton 
CO2e. This indicates that the target can be achieved with mitigation measures with negative 
costs; the cost of the last measure to be included is -8.3 USD/Ton CO2e. 
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Figure 57. MAC curves for ETS. 

 

Own elaboration based on (GreenLab UC, 2011) 

 

This figure indicates that the goal established of 181 million ton CO2e can be reached with mitigation measures with negative costs 

which means positive benefits. 
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12. 4 Discussion of Results 
 

If both results are compared the analysis shows that the implementation of an ETS has lower costs 
(11%) than command and control, as indicated on the table below, and requires less number of 
mitigation measures, which comes principally from the transportation sector.  The number of 
measures is also lower on the ETS with a total of 14 compare with command and control that 
requires 17 mitigation measures. 

Table 37. Command and control and ETS comparison cost.  

 Command and 
control 
MUSD 

ETS 
 

MUSD 

Difference 
 

MUSD 

Difference 
 

% 

Energy -1,249.74    

Forestry 401.05    

Industry -565.98    

Transportation -4,409.33    

Total -5,823.99 -6,445.17 621.17 11% 

Own elaboration based on (GreenLab UC, 2011) 

The cost of the last mitigation measures for 2 sectors on the command and control scheme is higher 

as they have positive costs (33.2 USD/ton CO2e for Forestry sector and 7.6 USD/ton CO2e for 

Industry sector). The cost of implementing the last mitigation measures with an ETS mechanism is 

-8.3 USD/ton CO2e. 

It should be stated that information plotted in MAC curves are estimated values based on many 

assumptions that lead to increasing uncertainty as we go further into the future. Differences in key 

assumptions can lead to substantially different results; therefore, these estimates should only be 

used as an informative tool and considered within a range of different factors.  

 

Command and control has also been found to be expensive to implement for the regulator as they 

must monitor all possible polluters and enforce changes occur. However, an ETS requires the 

estimation of the mitigation potential of measures outside the regulated sectors. This factor has not 

been considered in the study by Green Lab UC. 

 

Measures with negative-costs, considered as net benefit measures, are predominantly found in the 

Transportation and Energy sector. These measures reduce the carbon price required to reach 

mitigation target. A deterrent for the implementation of these measures is the significant up-front 

investment they often require. For example, the new more efficient engines in the Industry sector 

are a negative-cost measure which requires a substantial initial investment.  

 
It is important to mention that the soft scenario was also considered for this analysis and the 
results obtained shown that there are three sectors which need the implementation of additional 
mitigation measures to achieve the target established for each regulated sector. These sectors were 
industry, forestry and transportation. Since this scenario requires additional mitigation measures 
with an unknown implementation cost, the strong scenario was chosen. The strong scenario 
presents only one sector which requires an additional mitigation measure to achieve the specific 
target. 
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12.5 Sensitivity Analysis 
 

A sensitivity analysis is used to identify the effects of changes in the parameters of a model. It aims 

to determine the likelihood of the occurrence of a scenario other than the scenario presented. 

The BAU emissions estimation was based on the estimation of energy consumption. The 

explanatory variables used for the energy consumption projection in the Green Lab Study were; 

production capacity, GDP and population. As the model and the baseline data used for the analysis 

in the Green Lab Study is not available, a sensitivity analysis is not possible as no changes can be 

made to the variables in the model 

The option of carrying out a sensitivity analysis of the mitigation measures is limited since the 

information available regarding the mitigation measures is directly dependent on the BAU.  

A comparison of the effect using mitigation measures proposed by other studies is not possible, 

since the assumptions for the mitigation potential of the mitigation measure could be diverse.  

A sensitivity analysis could be possible if the assumptions made for each mitigation measure were 

available to be changed, i.e. in the transportation sector, the fuel price that affects the cost of the 

mitigation measure. 

In the Green Lab Study the variables considered for each sector in the cost calculation were: 

Energy: Inversion costs, operation and maintenance costs, load factor, technology cost, energy 

generated, displaced energy cost, displaced generation and variable cost from fuel consumption, 

other variable costs. 

Industry: Inversion costs, operation and maintenance costs and energy costs.  

Forestry: Decree 701, state afforestation subsidies. 

Transportation: Inversion costs, operation and maintenance costs and energy costs. 

The table below shows a comparison between the measures established by the Green Lab study and 

the PROGEA 2008 study. As shown below there is no coincidence between the cost (USD/tCO2) 

indicated by the Green Lab study for the different sectors and the cost indicated by the PROGEA 

2008 study for the same sector. However it is important to mention that there is no detailed 

information about the cost quantification for each measure, thus a comparison could result in a less 

accurate outcome. 

Table 38 Cost Comparisson GreenLab UC and PROGEA 2 studies 

Sector   Cost (USD/ton CO2e)   
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Measure GreenLab UC, 

2011 (Mit 

Fuerte) pg 122 

PROGEA 2, 

2008 (pg 71) 

Measure 

CPR Efficient Showers -259 -158 Efficiency Labeling 

CPR Efficient 

Residential 

Lighting 

-89 

CPR Efficient Heaters 15 

CPR Efficient  

Dishwashers 

56 

CPR Efficient 

Microwaves 

97 

CPR Efficient Hair 

dryers 

168 

CPR Efficient 

Washing machine   

358 

Transport Subsidies in 

Public Transport 

-157 -61 Promote Public Transport 

Transport Ecodriving Buses -110 -33 Aerodynamic 

Improvements and 

Ecodriving Buses 

Transport Ecodriving 

Trucks 

-83 -237 Ecodriving Trucks 

Transport Hybrid LDV 216 13 Hybrid LDV 

Transport Plug-in Hybrid 

LDV 

416 13 Plug-in Hybrid LDV 

Transport Renewal Trucks 2898 -136 Renewal/Reduction Truck 

Fleet 

Industry New Efficient 

Engines 

-57 -357 New Efficient Engines for 

industry and Mining 
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CPR Efficient 

Residential 

Fridges 

-18 -115 Efficient Residential 

Fridges 

Energy Mini Hydro SING 

+SIC 

-13 30 Mini Hydro 

Energy Solar SING 6 203 Solar PV 

Energy Wind SIC + SING 5 41 Wind 

Energy Nuclear SIC -8 19 Nuclear 

Energy Biomass SIC 62 9 Biomass 

Industry Cogeneration in 

Industry 

8 -411 Efficient Co generation 

systems for paper & 

cellulose industry 

Transport Biofuels 79 -26 Biofuels 

CPR Efficient 

Residential 

Thermal 

Insulation 

1452 -17 Efficient Residential 

Thermal Insulation 

 

 

12.6 Other co-benefits  
 

There is a general concern that measures that could be implemented to mitigate GHG emissions are 

socially and economically demanding.  Consequently the additionally co-benefits which may arise 

as a result of these measures have become an important factor to be estimated as they provide a 

new dimension to the problem at hand and are a useful tool in the decision-making process.  This is 

especially significant in developing countries were environmental concerns are not always of the 

highest priority within the country’s political agenda.  

These “co benefits” are the indirect impacts which may occur from mitigation measures, such as 

health and social-economic benefits. The estimation of these co-benefits are an important factor 

when considering the near term impacts of climate change as it provides a no regrets scenario even 

if the impact of climate change itself have been overestimated.  
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 Protectionist measures and the competitiveness of our 
exportations to Annex 1 countries.  
International experience has shown that broad-based carbon price frameworks have 

typically included support for sectors and firms that are disproportionately vulnerable to 

competitiveness impacts as a result of having to bear carbon costs. A carbon price in any 

economy will impact firms and sectors differently, depending on their mitigation 

opportunities, flexibility in migrating to lower-carbon products and processes, and the 

price elasticity of demand for their product (Cloet, B. & Tyler, E., 2012)  

A simulation of the output, consumption, and trade impacts of a $10 per ton CO2 price 

implemented unilaterally in the United States has shown that the reduction in 

manufacturing output results more from a large drop in domestic consumption than from 

an increase in net imports (Aldy, J.E. & Pizer, W.A., 2009) 

Another analysis of the European Commission of Phase III of the EU ETS projects 

allowance prices of EUR 16/tCO2eq in 2020 has shown that a 30% emissions reduction 

target would reduce GDP growth to 2020 from 28% to 27.5%. In addition, important co-

benefits such as the health benefits from reduced air pollution are not captured by these 

models. In congruence, overall economic costs and competitiveness issues arising from 

pricing emissions are expected to be small compared to ongoing economic growth rates and 

can be addressed by specific measures (Reinaud, J, 2007) 

The carbon-intensive nature of energy supply and the trade-exposed sectors are 

particularly vulnerable in Chile and carbon prices will raise instantly production costs to 

such firms which would make them less competitive to others in the international context 

where no carbon prices are in place. To deal with that fact, it may be strategic to protect 

certain upstream, emissions-intensive sectors from the full impact for a limited period of 

adjustment. In many cases companies only have short term high-risk and/or high-cost 

mitigation options available, so it may be justifiable to allow them a period of relief to 

develop more attractive mitigation options.  

Most countries have opted for a combination of relief measures (low initial tax levels, 

revenue recycling, temporary exemptions and direct support to vulnerable sectors). Chile 

still has no internationally-agreed, legally-binding commitment to mitigation therefore it 

appears prudent to consider a type of relief scheme. Some of these are described below. 

o Temporary Mitigation Support Agreements 
Temporary Mitigation Support Agreements ensure that sectors remain competitive in 

the short to medium term, to provide them with the maximum opportunity to 

transition to low-carbon production; they can create strong incentives for firms to 

reduce their GHG emissions while receiving support. Temporary Mitigation Support 

Agreements are likely to be politically more palatable than exemption schemes that 

simply reduce the burden of a carbon price on selected industries to conserve their 

competitiveness, without incentivizing them to abate.  

Temporary Mitigation Support Agreements should only be allowed for a limited period 

of time, because addressing competitiveness issues necessarily involves sacrificing 
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environmental efficiency to increase economic efficiency (i.e. reduce the overall cost of 

abatement) (Smith, 2007)   

o Revenue Recycling  

Generated revenues from an allowance auction could finance targeted relief to energy-

intensive firms and their employees. This relief could take the form of lower tax rates 

on capital for these firms and lower payroll taxes on their workers and/or transition 

assistance to workers who lose their jobs in identified vulnerable industries. This 

approach has to be carefully evaluated to not distort factor markets by distorting prices 

paid for capital and labor across industries. (Aldy, J.E. & Pizer, W.A., 2009) 

  



 

 

PwC 164 

 

o Free allowance allocation 

The most affected industries could receive a free allowance allocation by cap-and-trade 

system which could phase down over time. Another way is granting free allocations on 

the condition that recipient firms meet some form of performance standards. In this 

way, those firms and constituents would receive compensation based on the 

differential effect of domestic-only regulation to offset output losses associated with 

reduced competitive position under climate policy. This approach would lower the 

effective cost of production and close the price wedge between domestic and foreign 

firms, and address competitiveness in both domestic and export markets. But in doing 

so, the risk is seen to incentive energy-intensive manufactured goods and not more 

energy efficient ones, as the price of these goods is subsidized by the targeted 

allocation. All other firms covered by the cap-and-trade system would have to face a 

higher allowance price if the cap remains. This approach should be considered carefully 

against others which may have more positive effects. (Aldy, J.E. & Pizer, W.A., 2009) 

 

 Identified co-benefits study locally: Health and Social-
Economic  
Co-benefits or “Ancillary benefits” which may arise from carbon policy have been found to 
occur in local air pollution, congestion, land quality, employment, and fuel security.  

Studies on these co-benefits have tended to focus on the developed world. It is believed that 
the possible co-benefits of carbon policy will be more significant in the developing world.  

In this respect, Chile has done a significant amount of research on this subject compared to 

other developing countries. Previous research includes a bottom up modeling study by 

(Cifuentes L. S., 1999), a top down study by (Dessus, 2003), and a city level assessment by 

(Cifuentes L. A.-A., 2001), which is an interesting case due to Santiago’s serious air 

pollution problem. The most recent assessment was in 2011 by GreenLab UC (2011) which 

focused on the health co-benefits.  

These benefits arise as several of the sources which emit GHG also emit air pollutants; as a 

result measures to reduce GHG also reduce air pollutants. The research by GreenLab UC 

(2011) indicates that overall the mitigation measures estimated have a positive impact on 

human health and reduces the cost of several measures. The Health Damaging Pollutants 

estimated in this study were CO2, CH4, N2O, PM25, SOX, NOX, CO, COVNM, and NH3. 

The impact on human health caused by these HDI were estimated based on mortality rate; 

hospital admissions; and restricted activity days (equivalent to lost or restricted work days) 

for different levels of uncertainty at a regional level within the country. The research 

conducted an economic valuation of these health effects in order to arrive at a monetary 

quantification of the benefits, to directly compare the cost of measures with and without 

health co-benefits. 

In all but one case the measure identified presented positive health benefits and reduces 

the cost of several measures. The only measure which showed negative effects were the 

thermoelectric plants run on biomass which increased public health costs.  
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The scope of GreenLab UC’s (2011) research focuses on air quality. In this respect, the full 

effect which climate change may have on human health has not been assessed in the 

country. International research has also highlight the effects that extreme weather events, 

increased ground level ozone, malnutrition due to reduced crop yield and the distribution 

of vector transmitted diseases may have on human health. However, on the subject of air 

quality, the study assesses a wide range of air pollutants providing a comprehensive 

assessment of this specific factor. A possible improvement to these estimates could be via 

the establishment of local emissions factors by source instead of using international 

guideline factors.  

The other possible social economic impacts of these abatement measures have not been 

studied to the same extent in the country. As a result we will refer to international 

literature especially the 2007 IPCC report. The overall economic effect which has been seen 

internationally is an increase in GDP when rates for some burdensome tax are reduced. 

Other studies report reductions in GDP, however this is thought to occur as that policy 

packages that increase GDP have not been appropriately explored in these studies.  

Additionally, for some studies a range of outcomes is shown, corresponding to the range of 

methods which can be chosen to recycle government revenues. 

Due to the lack of clear policy strategy there is a large amount of uncertainty on which the 

precise impacts will be on different sectors as this will depend on the abatement measure 

implemented and the policies used to achieve them. However, the areas which have been 

found to benefit from carbon mitigation measures have tended to be agriculture, forestry 

and non fossil fuel energy.  

Agriculture and Forestry: climate change mitigation measures are likely to reduce NOx 

emissions and consequently O3 concentrations. This is beneficial for agriculture and 

forestry as elevated concentration of O3 are damaging to vegetation and reduces yields. 

Additionally measures which use biomass or biofuels could create new employment 

opportunities.  

Non Fossil Fuel Energy: Taking into account that the demand for energy is expected to 

grow in the future the energy producing sector is also expected to grow. This growth is 

predominantly expected to benefit non fossil fuel energy producers via the creation of new 

jobs if marginal abatement measures are implemented in this sector. These mitigation 

measures may also lead to innovation in renewable energy technologies thus reducing their 

marginal abatement costs. Another positive effect is increased energy security by the 

implementation of renewable energy technologies. This is important for Chile as it is 

currently heavily dependent on international imports. Not all sectors are expected to react 

positively to carbon reduction policies; such is the case of the fossil fuel sector. Mitigation 

measure will tend to decrease the countries consumption of fossil fuels which will in turn 

negatively affecting this industry. In most instances, the decline is not expected to be 

absolute but rather slow down its projected growth rate. Considering the composition of 

Chile’s economy it is unlikely this element will have a significant impact. 

Another sector which is expected to have mixed results from mitigation measures is the 

manufacturing sector. The impacts on this sector will depend on the carbon based in-puts, 

their ability to adapt their production techniques and the prices which may be passed on to 

customers.  
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Overall, there are clear signs of benefits in several areas (health and socio economic) which 

can be encouraged and strengthen from climate mitigation policy. Several of these benefits 

should occur independent of the policy used to achieve them, such as the health co-benefits 

and impacts on agriculture and forestry. Notwithstanding, the effects on other sectors will 

depend on how different policies are implemented as different sectors may be more capable 

to adapt and seize the opportunity than others. Taking this into account, it would be 

appropriate that further research be done to evaluate these aspects on a national level.     

 

 Possible green growth pathways 
Green growth means fostering economic development which ensures its possible impacts 

on national resources and their respective environmental services does not negatively 

impact human well-being (OECD, 2012). To date economic growth patterns, consumer 

behaviour and production technologies have had a strong link with environmental impact. 

A growing conviction between countries is that these ties must be broken and a new growth 

model is required for a sustainable future.  

Governments can only expect a certain amount of natural change in this positive direction, 

thereafter, deliberate policy and investment is required to achieve the countries full green 

growth potential (OECD, 2011).  

There is no one-size-fits-all growth strategy to achieve this new growth model, however 

recognised international agencies (United Nations, OECD and the World Bank) have 

pooled together to create a tool kit to assist policy development on these matters.  

This toolkit has highlighted the benefits of integrating this growth plan into the countries 

long-term national vision and strategy to increase acceptability and to improve the 

implementation of a consistent policy plan across all sectors.  

Once this country vision has been designed a diagnosis of current social, economic and 

environmental challenges and opportunities must be undertaken. Based on this diagnosis, 

appropriate goals must be set in line with the countries vision. Then appropriate measures 

should be assessed to achieve these goals, taking into account synergies and urgencies. A 

feasibility analysis can highlight best options or practices in a national context. These 

activities can then be an input in the design process to implement these strategies and 

achieve goals. To finalize this process monitoring and evaluation should be included to 

create a constant feedback loop assuring constant improvement and that problems or 

barriers are appropriately addressed.  

Chile has made a non-binding international commitment to decreasing its GHG emissions. 

However, the country has yet to develop a cross country vision for green growth; therefore 

this should be one of the country’s first tasks.  

Based on the initial assessment undertaken by this report (chapter 3) a preliminary country 

diagnosis can be made identifying key areas of concern.  

 Dependency on natural resources. 

 Income inequality. 
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 Increased urbanization.  

 Limited capacity for private and public investment in research and development.  

The green growth strategy developed for the country should consider these elements and 

try to find synergies in programs which could help improve their current situation. 

Additionally, opting for pathways that help solve these problems increases government will 

and public support for these initiatives. The local government should be cautious not to 

implemented policies which could aggravates these problems.  

The marginal abatement cost curves to date allows the identification of preliminary 

improvement opportunities in the country. As previously mentioned in chapter 11 there are 

certain issues to be addressed in these studies which requires further investment into this 

area to produce a more unified and to reach a consensus on these topics. Significant 

investment opportunities can currently be found in: 

 Energy efficiency 

 The energy sector 

 The transport sector 

Taking into account these potentials the country may wish to consider the following 

policies: 

 Internalize Market Failures: the government may which to support programmes which 

allow business to internalize factors or outputs which are currently not considered in 

the economic valuation of products and services. A common tool used to achieve this 

has been by setting a price on pollution, either by taxing or trading. This control 

mechanism rewards efficiency and innovation and punishes negative behaviour leading 

to a more efficiency use of natural resources, energy consumption and waste reduction. 

Consequently stimulating private and public investment in processes which reduces 

inefficient consumption trends. 

 Innovation Policies: new products, processes and technologies are often required to 

tackle the current links of economic growth and consumption. Drivers for innovation 

can be achieved via national or international stimuli. Innovation should not only be 

considered as financial investment but also as knowledge sharing and capacity 

building.  

To encourage an environment which foments innovation governments should look to 

remove barriers for the establishment of new businesses, assure that procurement 

processes occur in a transparent and public manner and the property rights are 

appropriately upheld. Depending on the level of technological development different 

policies become more appropriate. For example, if a technology is not yet competitive, 

financial support can make the product temporarily competitive to speed up its 

development process which could eventually lead to a lower pricing.  

 Infrastructure Development: The government may also wish to consider infrastructure 

improvements which could assist the development of green growth. For example, 

currently renewable energy projects in the country struggle to connect their energy 
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output to the national grid as they are restricted to develop their project where the 

natural resource exists. The location of these resources can limit the possibility of 

realizing these projects as they may be too far away from the national grid and 

connecting them to it out-ways possible benefits or increases the risk of developing the 

project. Infrastructure development is not only limited to the energy sector but may 

also be applied to several other sector as well. The government could search to provide 

environmentally friendly alternatives to current consumption trends in transport, 

waste and energy consumption.  

 Public Awareness Programs: Programs which allow consumers to better understand 

their consumption patterns and its effects have been noted as an efficient green growth 

tool. Consumers are not always aware of the repercussions of their actions or possible 

alternatives at their disposal. For example water efficiency programs, product energy 

labelling and waste recycling programs are all tools which have been used to curve 

people’s behaviour.  

The possible growth pathways detailed above should in no way be considered an extensive 

review of green growth pathways for Chile, but rather an identification of key areas and an 

initial assessment of possible tools to encourage resource mobilization.  The assessment 

focuses on GHG reduction and does not include other environmental concerns which 

should be considered in green growth strategies. For example, agriculture is an important 

sector in Chile’s economy which relies heavily on scarce water resources.  

Further work in the evaluation of co-benefits of GHG mitigation measures will also allow 

the government to identify synergies with other strategies and identify growth which makes 

environment and social sense.  Such is the case of the study by GreenLab UC (2011) which 

has highlights the co-benefits which exist between implementing GHG reduction measures 

and their respective health impacts, which provides a stronger case for their 

implementation. 

The policies assessed in this report fall under “internalizing market failures” and are a type 

of green growth policy strategy. The government should not limit itself to only 

implementing one strategy but may find that a package of policies is its best alternative to 

achieve an optimum resource mobilization considering financial costs and effectiveness 

with respect to the local market failures.  

Having described these possible growth strategies the implementers must remember that 

without the correct political will the outcomes of these strategies are uncertain. Therefore, 

the country requires strong underline research to appropriately justify the urgency of 

taking action and making these growth pathways reality.   

 Additional factors to consider 
 

There are several factors which decision-makers may wish to consider when deciding which 

tool to use when implementing a carbon reduction strategy. As previously mentioned the 

studies assessed do not appropriately consider possible implementation costs and 

effectiveness of implementation. On a national level, to date, there has not been an 

extensive body of research on these subjects therefore we will draw from international 
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experiences and research to provide a further dimension to this assessment. Considering 

the focus on market-based mechanisms this exercise has had we will evaluate the pros and 

cons of Carbon Tax and an ETS. The theory of b0th mechanism relies on all participants 

making the rational decision of maximizing profits, however due to myopia or inertia this 

theory may not always materialize. 

Both mechanisms use a mixture of government regulation and market innovation. With a 

Carbon Tax the government sets a price and the market sets the amount of emissions. In an 

ETS the government sets ‘cap’ or quantity of emissions via the emission of a certain 

number of permits and the market sets the price of these. In principle both approaches 

would provide the same outcome, however in practice this is not always the case. The 

following table presents different pros and cons of these instruments.  

Table 39 Strength and Weknesses comparisson between an ETS and Carbon Tax 

ETS Carbon Tax 

Pros: 

 Predictable carbon emissions 

 The most cost-effective mitigation 

measures are most likely to be 

implemented 

 Good practices in all sectors can be 

rewarded 

Pros: 

 Predictable carbon prices are set which 

provides stable incentives for 

investment in mitigation measures 

 Simpler regulation which does not 

require new institutional framework 

 Raises revenue for investment in other 

areas of interest 

 Less vulnerable to market forces 

 Requires less data to implement 

effectively 

Cons: 

 Requires a large institutional body to 

monitor the emitters and possible 

reductions 

 Possible high price volatility  

 Sophisticated and complex instrument 

where market imperfections may arise 

due to the large number of variables to 

consider (e.g. scope; method of 

allocation; grandfathering or 

auctioning; barrowing or banking). A 

thorough market analysis is required to 

establish these factors appropriately  

Cons: 

 Difficult to establish the exact carbon 

price which will lead to the reduction of 

emissions instead of simply paying the 

tax 

 Uncertainty on the amount of emissions 

which will be reduced 

 Does not always apply the most cost-

effective measure 

 Good practice in only certain sectors are 

rewarded 
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As the previous table shows there are several pros and cons for each instrument and no 

clear cut winner can be identified based on this analysis. An important element which can 

sway this balance is political will. A preference or perception of benefits in the decision-

making party of a country may have the ability of swaying this analysis. 

As previously mentioned this assessment has been based on international research and 

experiences. Further analysis on a national level is required on the likelihood of success 

and cost of implementation of these mechanisms to provide a realistic estimate based on a 

national context (urgency of implementation, institutional capacities,  market structure, 

etc. ) to facilitate and support the decision making process.   
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Recommendation for Chile’s Abatement Options and 
Cost Benefit Analysis: 

 Taking into account that the study by GreenLab UC (2011), used data from 
2009 and 2010 to construct its MAC curve, future curves would benefit from 
updating this information. More recent data would allow new trends and 
innovation to be considered in the curves. This would be especially 
beneficial in the energy sector, where renewable energy technologies have 
become competitive alternatives to conventional energy generation. 
Similarly, the recent economic recession could lower the BAU projections in 
the short term, consequently reducing the absolute mitigation potential. 

 Future modeling would benefit from considering the interaction between 
measures. This is important for Chile, as several of its measures are related 
to energy efficiency which has strong interactions within the energy sector.  

 Considering that the MAC curves assessed in this Report estimate a lower 
mitigation potential than that which the country has committed to achieve, 
it is suggested that more comprehensive models be constructed and 
elaborate more mitigation measures in forestry and industry sector. A more 
comprehensive model would cover additional sectors, as waste and 
agriculture; and a wider range of GHG emissions. Further research would 
allow new and more precise measure to be considered.  

 There are several assumption which had to be made by the research team to 
elaborate these scenario related to the country’s objectives. To eliminate 
these assumptions, a more precise government policy is required.  

 As the study by Motu identified there are several variations for the design of 
an ETS. Future assessment should consider the effects these variables could 
have. For example, an ETS with borrowing or international emissions 
trading. These factors are often more viable in later phases of ETS 
regulation, therefore future curves may want to take this into 
consideration.  

 The MAC curves which have been constructed in the country have focused 
on the financial aspect of implementing specific measures. It would be 
valuable to also assess the environmental effectiveness, economic efficiency, 
other co benefits and administrative efficiency and practicality (Pearce, 
1990). For example, as identified in chapter 3 this report, innovation has 
not been a strong point for Chile in the past; hence this benefit from an ETS 
may not be realized in a national context.  

 The study by GreenLab UC (2011) has started to assess the health impacts of 
implementing these mitigation measures. All measures except the 
implementation of biofuels provide health benefits. These co benefits could 
make the implementation of certain measures more attractive that the 
current exercise is taking into account.  
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 Future assessments could benefit from also assessing the cost estimates of 
other MAC Curve which have been undertaken in the country. This would 
provide a wider country perspective and allow the identification of areas of 
convergence and divergence.  

 Based on international experience there are other soft benefits which are a 
repercussion of ETS and command and control policies. Future assessments 
would benefit from including this analysis.  

 A sensitivity analysis would provide a new perspective to the feasibility and 
effects of these policies. This analysis requires the modification of the 
variables used in the model, that were not available for this analysis. 

 This report did not consider a combination of different policy instruments. 
Notwithstanding, this would be a useful scenarios to assess which could 
open up new possibilities for least cost climate strategies (International 
Energy Agency, 2011). An interesting exercise would be to evaluate and ETS 
with energy efficiency in CPR scenario.  

 The local research done on mitigation co-benefits has tended to focus on the 
health co-benefits of mitigation measures. It would be beneficial to extend 
the scope of this research to other areas such as socio economic impacts and 
energy security. 

 The assessments of co-benefits are an important factor to estimate as they 
provide a new dimension to the decision making process and can 
strengthen the justification for implementing carbon policy. Hence more 
research should be done in this area.  

 To date national research has focused on the cost and co-benefits of 
implementing individual mitigation measures. On a national level further 
research is required to assess the likelihood of success and regulatory costs 
of implementation of different policy tools based on the national context 
(urgency of implementation, institutional capacities, market structures, 
political will, etc) to facilitate the decision making process.  

 To achieve the full potential of the carbon mitigation measures assessed the 
government may wish to evaluate the implementation of a package of 
complimentary policies. Policies which have been implemented with other 
mitigation policy tools such as an ETS and Carbon Tax include public 
awareness programs, infrastructure development and innovation policies 
which are in line with a green growth pathway.   
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Annex 1 

Summary table of the main studies reviewed 

Table 40 Summary of key aspects of the studies reviewed 

Studi
es 

Time 
Horiz
on 

Scenarios Alternative Scenarios Model 

BAU Assumpti
ons 

Scenarios Assumptions 

PROG
EA 
2008 

2000-
2030 

Base 
scenario 

GDP 
average 
annual 
growth 
2007-
2015:  5% 
2016-
2030:  4% 
 
Law 
20.257 

Optimistic GDP average annual 
growth 
 2007-2015:  6% 
2016-2030:  5% 

System 
Model 
LEAP 

Pessimistic GDP average annual 
growth 
2007-2015:  4% 
2016-2030:  3% 

PROG
EA 2 
2008 

2007-
2030 

Base 
scenario 

GDP 
average 
annual 
growth 
2007-
2015:  5% 
2016-
2030:  4% 
 
Law 
20.257 not 
included in 
BAU 

Maximum 
possible 
emission 
reduction 
scenario 

  System 
Model 
LEAP 

Early action 
scenario 

Law 20.257  
Transantiago (Public 
transportation system) 

POCH 
2009 

2000-
2025 

Base 
scenario 

GDP 
expected 
growth 
and 
projections
:                                                                 
2008,3.2%  
2009,   0%  
2010, 3% 
2011 to 
2015, 5%                                                 
2016 to 
2025, 4% 
 
2750 MW 
Hydro 
(SIC) 

Nuclear  Two modules of 1000 
MW each (SIC) 

System 
Model 
LEAP 

Coal 2,100MW of coal 
based generation 

System 
Model 
LEAP 
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POCH
-
CCGU
C 
2010 

2009-
2030 

Blue 
scenario 

-Based on 
POCH 
2009 an 
from 2026 
a GDP 
growth 
rate of 4% 
20% 
efficiency 
gain in the 
increment
al demand. 
-
Generation 
mix 2009-
2009 
(CNE) 
-High 
penetratio
n of NCRE 
(80% of 
portfolio 
materializa
tion) 

-CPR MIT 
package 
-Transportation 
MIT package 
-Industry MIT 
package 
-NCRE MIT 
package 
-All MIT 
package 

 Includes 
implementation of 
different set of 
mitigation measures 
for the varoius sectors 
(mitigation packages) 

 System 
Model 
LEAP 

Black 
scenario 

-Based on 
POCH 
2009 an 
from 2026 
a GDP 
growth 
rate of 4% 
-High rate 
of energy 
demand 
-
Generation 
mix 2009-
2009 
(CNE), 
that favors 
coal based 
generation 
-Low 
penetratio
n rate of 
NCRE 
(20% of 
portfolio 
materializa
tion) 

Green
Lab 
UC 

2010-
2030 

Base 
scenario 

GDP 
expected 
growth 

-Soft mitigation 
scenario (MIT 
Soft) 

   Analytical 
software 
model 
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2011 and 
projections
:                                                                
4.18% 
annually 
(CEPAL 
2009) and 
correspond 
to the GDP 
growth 
between 
1971 and 
2007(Worl
d Bank) 

-Medium 
mitigation 
scenario (MIT 
Medium) 

based on 
the 
Montecarl
o 
approach -Strong 

mitigation 
scenario (MIT 
Strong) 

PROG
EA 
2011 

2007-
2020 

Base 
scenario 

-Average 
GDPannua
l growth of 
4%*  

Energy 
Efficiency 1 
(EE1) 

Full implementation of 
NEEAP 

LEAP 
System 
expansion 
based on 
MESSAG
E 

High 
rate 
growth 
scenario 

-Annual 
growth 6% 

Energy 
Efficiency 2 
(EE2) 

Partial implentation of 
National Energy 
Efficiency Action Plan 
2010-2020 (NEEAP) 

CADE 
2011 

2012-
2030 

Conserv
ative  
(SIC & 
SING) 

- Top-
down 
approach: 
assuming 
average 
demand 
similar to 
countries 
with the 
same level 
of PIB in 
2008 that 
Chile will 
reach in 
2030 
assuming 
an annual 
growth of 
5% 
- Low 
implement
ation of 
Law 
20.257 

-No hydro in 
Aysén (2750 
MW) 
-No hydro, no 
Nuclear 
-No hydro, no 
nuclear, 20% 
NCRE by 2020 
-No hydro 
>250MW 
-No Hydro >250 
MW, no Coal 
-No Hydro 
>250MW, no 
Coal,no nuclear 
 
Also assess the 
effect of delay in 
the penetration 
of NCRE and 
carbon tax 
(modelled as an 
extra cost per 
ton of CO2 
emitted) 

-CNE projection in 
Nodal Price Report 
OCT 2011 
-Hydraulic series for 5 
different hydrologies 
conditions per year 
-Demand modelled for 
7 blocks per typical 
day per quarter 
-Generation profiles 
for different NCRE 
technologies (demand 
blocks per quarter and 
hydrology conditions) 
-Restriction to 
penetration rate for 
technologies 
-Restriction to 
minimum generation 
from NCRE, Law 
20.257 and Cuotas 
(20% solar, 30& wind, 
rest optimized 
according to cost of 
technology) 
-Specific projects 
modelled as fixed size 
and technological 
project modelled as 
variable size 

 PET 
optimizati
on model 
(optimizat
ion librery 
GAMS 
XPRESS) 

Optimist
ic  
(SIC & 
SING) 

- Top-
down 
approach: 
assuming 
average 
demand 
similar to 
countries 
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with the 
same level 
of PIB in 
2008 that 
Chile will 
reach in 
2030 
assuming 
an annual 
growth of 
5% 
- High 
implement
ation of 
Law 
20.257 
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Annex 2 

 

Final Energy Consumption:  Industry and Mining 
Sector 
 

Figure 58: Industry and Mining: final energy consumption (Tcal) by subsector 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Table 41. Industry and Mining. Average annual growth rates of final energy 
consumption 

 1990-2000 2000-2010 1990-2010 

Sugar 3.2% -3.1% 0.0% 

Cement 4.5% 2.4% 3.5% 

Copper 5.9% 6.2% 6.1% 

Iron 3.5% 2.5% 3.0% 

Various Industries 10.1% -0.8% 4.6% 

Various Mining 10.6% 13.4% 12.0% 

Pulp and Paper 9.3% 3.8% 6.6% 

Fishing 8.7% 8.1% 8.4% 

Petrochemical 14.0% 103.8% 58.9% 

Saltpetre 3.7% 3.9% 3.8% 

Steel 3.9% -7.1% -1.6% 

Total 6.9% 2.8% 4.9% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012)  

Table 42: Industry and Mining Final Energy Consumption. Share by sub-sector (%) 

  2000 2005 2010 

Sugar 1.7% 1.4% 0.7% 

Cement 3.2% 3.6% 2.9% 

Copper 24.8% 28.5% 34.2% 

Iron 1.6% 1.2% 1.3% 

Various 
Industries 

32.6% 30.4% 21.6% 

Various Mining 6.7% 6.4% 11.5% 

Pulp and Paper 17.4% 16.8% 16.7% 

Fishing 2.8% 2.3% 3.1% 

Petrochemical 0.8% 0.9% 4.7% 

Saltpetre 1.6% 2.0% 1.4% 

Steel 6.8% 6.5% 2.0% 

Total 100.0% 100.0% 100.0% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Figure 59: Industry and Mining: final energy consumption (Tcal) by fuel 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Final Energy Consumption:  Transportation Sector 
 

Figure 60: Transportation: final energy consumption (Tcal) by transport mode 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Table 43: Transportation. Average annual growth rates of final energy consumption 

 1990-2000 2000-2010 1990-2010 

Aviation 7.4% 2.8% 4.8% 

Road 6.9% 2.4% 4.4% 

Rail -0.5% 15.6% 7.2% 

Navigation 8.2% 0.5% 4.1% 

Total 6.9% 1.9% 4.2% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Table 44: Transportation Final Energy Consumption. Share by sub-sector (%) 

  2000 2005 2010 

Aviation 8.7% 9.0% 8.9% 

Road 76.3% 69.6% 79.5% 

Rail 0.4% 0.3% 1.0% 

Navigation 14.6% 21.1% 10.6% 

Total 100.0% 100.0% 100.0% 
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PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Figure 61:  Transportation: final energy consumption (Tcal) by source 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Final Energy Consumption: Commercial, Public 
Services and Residential sector 
 

Figure 62 :  CPR: final energy consumption (Tcal) by sub-sector 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Table 45:  CPR Average annual growth rates of final energy consumption 

 1990-2000 2000-2010 1990-2010 

Residential 4.8% 1.0% 2.9% 

Commercial - Public 
Services 

3.0% 8.4% 5.7% 

Total 4.5% 2.1% 3.3% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 

Table 46: CPR Final Energy Consumption. Share by sub-sector (%) 

  2000 2005 2010 

Residential 88.2% 83.9% 79.0% 

Commercial - Public 
Services 

11.8% 16.1% 21.0% 

Total 100.0% 100.0% 100.0% 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Figure 63:  CPR: final energy consumption (Tcal) by source 

 

PwC Chile. Based on Chile National Energy Balances 1990-2010 database (National Commission of 
Energy, Ministry of Energy, 2012) 
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Annex 3 

The mitigation potential measures considered by the scenarios of each study is presented in the following Tables. Certain measures were 
disaggregated to make the studies comparable. The measures are currently described in Spanish, but in will be translated into English for 
future reports.  

PROGEA 2 (2008) Early Actions Scenario 
With the information readily available in the report it was not possible to disaggregate the NCRE law. This information has been solicited 
from the relevant research team to be included in the near future.  

Table 47 Measures considered in PROGEA 2 (2008) Early Actions Scenario  

Sector Subsector Medida 

Energía Generación La ley de ERNC  

Transporte N/D Reducciones del proyecto Transantiago 

 

PROGEA 2 (2008) Maximum Potential Scenario 
Measures assessed include: 

Table 48 Measures considered in PROGEA 2 (2008) Maximum Potential Scenario 

Sector Subsector Medida 

CPR Residencial Aislación Térmica de  Viviendas  

CPR Residencial Calderas de Condensación   Estanques de agua eficientes calentadores  

CPR Residencial Lavadoras Eficientes 

CPR Residencial Lavajillas Eficientes 

CPR Residencial Refrigeración Residencial Eficiente    

CPR Residencial Secadoras Eficientes 
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CPR Residencial Duchas Eficientes 

CPR Residencial Acondicionador de Aire 

CPR Público Eficiencia energética (edificios públicos, alumbrado público y recambio de ampolletas) 

Energía Generación Biomasa 

Energía Generación Eólica 

Energía Generación Geotermia 

Energía Generación Hidroeléctricas de embalse 

Energía Generación Mini Hidro  (0-5 MW) 

Energía Generación Solar Fotovoltaica 

Energía Generación Solar Térmica 

Energía Generación Instalación Central Nuclear 

Energía Generación CCS 
Industria y 
Minería Todo el Sector Remplazo de motores 
Industria y 
Minería Cemento Modificaciones a procesos 
Industria y 
Minería Papel y Celulosa Cogeneración (163 TCal/año) 
Industria y 
Minería Industrias Varias Utilización Calor desperdiciado (271 Tcal/año) 
Industria y 
Minería Siderurgia Recuperación de calor 

Transporte N/D Chatarrización Camiones     

Transporte N/D Conducción eficiente Camiones    

Transporte N/D Fomento Transporte Público 

Transporte N/D Vehículos Híbridos    

Transporte N/D Vehículos Híbridos  Plug-in  

Transporte N/D Motores más eficientes para camiones 

Transporte N/D Camiones Híbridos  

Transporte N/D Camiones Híbridos Plug-in  
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Transporte N/D Tarificación Vial  

Transporte N/D Encarecimiento de Estacionamientos  

Transporte N/D Aumento Vehículos  Diesel  

Transporte N/D Mejoras Aerodinámicas e Ecodriving en Buses 

Transporte N/D Mejoras de diseño e eficiencia en vehículos  

Transporte N/D Proyectos tipo Transantiago en otras ciudades del país 

 

POCH & CCGUC (2010) 
Measures considered include: 

Table 49 Mitigation measures considered in POCH & CCGUC (2010) 

Sector Subsector Medida 

CPR Residencial Aislación Térmica de  Viviendas  

CPR Residencial Calderas de Condensación    

CPR Residencial Estanques Calentadores de Agua Eficientes     

CPR Residencial Iluminación Residencial Eficiente    

CPR Residencial Lavadoras Eficientes     

CPR Residencial Lavavajillas Eficientes     

CPR Residencial Microondas Eficientes     

CPR Residencial Reducción Perdidas Standby    

CPR Residencial Refrigeración Residencial Eficiente    

CPR Residencial Secadoras Eficientes     

CPR Residencial Colectores Solares 

CPR Residencial Duchas Eficientes 

Energía Generación Eléctrica Instalación Capacidad  a Biomasa 

Energía Generación Instalación Capacidad Eólica    

Energía Generación Instalación Capacidad Geotérmica    
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Energía Generación Instalación Capacidad Mareomotriz    

Energía Generación Instalación Capacidad Mini  Hidro  

Energía Generación Instalación Capacidad Solar  Fotovoltaica  

Energía Generación Instalación Capacidad Solar  Térmica  

Energía Generación Instalación Central Nuclear    

Energía Generación Instalación Sistemas CCS    
Industria y 
Minería 

Todo el 
sector Cogeneración      

Industria y 
Minería 

Todo el 
sector Recambio de motores antiguos por motores eficientes 

Industria y 
Minería Minería Eficiencia energética en procesos mineros 
Industria y 
Minería Cemento Utilización de desechos forestales y agrícolas como combustibles alternativo en hornos cementeros 
Industria y 
Minería Cemento 

Eficiencia energética en procesos de preparación de materias primas y molienda de la industria 
cementera 

Transporte N/D Chatarrización Camiones     

Transporte N/D Chatarrización Vehículos Livianos    

Transporte N/D Conducción eficiente Camiones    

Transporte N/D Conducción eficiente Buses    

Transporte N/D Conducción eficiente Taxis  y Colectivos 

Transporte N/D Conducción eficiente Vehículos  Livianos  

Transporte N/D Expansión Líneas de  Metro  

Transporte N/D Taxis y Colectivos  Híbridos  

Transporte N/D Vehículos Livianos Híbridos    

Transporte N/D Biocombustibles 

Transporte N/D Mejoras Aerodinámicas Camiones 

 

CCGUC (2010) Measures considered in all scenarios 
Measures considered include: 
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Table 50 Mitigation measures considered by CCGUC (2010) 

Sector Subsector Medida 

CPR Comercial Refrigeración Comercial Eficiente    

CPR Residencial Aislación Térmica de  Viviendas  

CPR Residencial Calderas de Condensación    

CPR Residencial Calentadores Eficientes     

CPR Residencial Iluminación Residencial Eficiente    

CPR Residencial Lavadoras Eficientes     

CPR Residencial Lavavajillas Eficientes     

CPR Residencial Microondas Eficientes     

CPR Residencial Reducción Perdidas Standby    

CPR Residencial Refrigeración Residencial Eficiente    

CPR Residencial Secadoras Eficientes     

Energía Generación Eléctrica Instalación Capacidad  a Biomasa 

Energía Generación Instalación Capacidad Eólica    

Energía Generación Instalación Capacidad Geotérmica    

Energía Generación Instalación Capacidad Hidro  Embalse  

Energía Generación Instalación Capacidad Mareomotriz    

Energía Generación Instalación Capacidad Mini  Hidro  

Energía Generación Instalación Capacidad Solar  Fotovoltaica  

Energía Generación Instalación Capacidad Solar  Térmica  

Energía Generación Instalación Central Nuclear    

Energía Generación Instalación Sistemas CCS    
Industria y 
Minería 

Todo el 
sector Cogeneración      

Industria y 
Minería 

Todo el 
sector Motores Nuevos Eficientes    

Industria y 
Minería 

Todo el 
sector Adelanto Recambio Motores  Eficientes  
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Transporte N/D Buses Híbridos     

Transporte N/D Carga en Ferrocarril    

Transporte N/D Chatarrización Camiones     

Transporte N/D Chatarrización Vehículos Livianos    

Transporte N/D Conducción eficiente Camiones    

Transporte N/D Conducción eficiente Buses    

Transporte N/D Conducción eficiente Taxis  y Colectivos 

Transporte N/D Conducción eficiente Vehículos  Livianos  

Transporte N/D Expansión Líneas de  Metro  

Transporte N/D Impuesto a Combustibles  Camiones  

Transporte N/D Impuesto a Combustibles  Vehículos Livianos 

Transporte N/D Subvención Transporte Publico    

Transporte N/D Taxis y Colectivos  Híbridos  

Transporte N/D Vehículos Livianos Híbridos    

Transporte N/D Vehículos Livianos Híbridos  Plug-in  

 

GreenLab UC (2011)  
Measures considered in all scenarios were: 

Table 51 Mitigation measures considered by GreenLab UC (2011) 

Sector Subsector Medida 

Forestal Forestal Ley DL 701 forestación 

CPR Comercial Refrigeración Comercial Eficiente 

CPR Residencial Aislación Viviendas 

CPR Residencial Calderas de Condensación 

CPR Residencial Calentadores Eficientes 

CPR Residencial Iluminación Residencial Eficiente 
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CPR Residencial Lavadoras Eficientes 

CPR Residencial Lavavajillas Eficientes 

CPR Residencial Microondas Eficientes 

CPR Residencial Reducción Perdidas Standby 

CPR Residencial Refrigeración Residencial Eficiente 

CPR Residencial Secadoras Eficientes 

CPR Residencial Colectores Solares 

CPR Residencial Duchas Eficientes 

Energía Generación Biomasa SIC 

Energía Generación Eólica Total 

Energía Generación Geotermia Total 

Energía Generación Mareomotriz SIC 

Energía Generación Mini hidro SIC 

Energía Generación Solar SING 

Energía Generación Nuclear SIC 
Industria y 
Minería 

Todo el 
sector Cogeneración 

Industria y 
Minería 

Todo el 
sector Motores Nuevos Eficientes 

Industria y 
Minería 

Todo el 
sector Adelanto Recambio Motores 

Transporte N/D Buses Híbridos 

Transporte N/D Carga en Ferrocarril 

Transporte N/D Chatarrizacion Camiones 

Transporte N/D Chatarrizacion Vehículos Livianos 

Transporte N/D Conducción eficiente  Camiones 

Transporte N/D Conducción eficiente Buses 

Transporte N/D Conducción eficiente Taxis y Colectivos 

Transporte N/D Conducción eficiente Vehículos Livianos 
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Transporte N/D Expansión Líneas de Metro 

Transporte N/D Impuesto a Combustibles Camiones 

Transporte N/D Impuesto a Combustibles Vehículos Livianos 

Transporte N/D Subvención Transporte Publico 

Transporte N/D Taxis y Colectivos Híbridos 

Transporte N/D Vehículos Livianos Híbridos 

Transporte N/D Vehículos Livianos Híbridos Plug-in 

Transporte N/D Biocombustibles 

Transporte N/D Mejoras Aerodinámicas 

 

PROGEA (2011) EE1 Scenario 
Measures assessed include: 

Table 52 Mitigation measures considered by PROGEA (2011) EE1 Scenario 

Sector Subsector Medida 

Transporte N/D Dirigir el retiro de vehículos ineficientes y su remplazo por nuevos más eficientes (chatarrización) 

Industria y Minería N/D Promoción de sistemas de gestión de energía (ISO 50.001) 

Industria y Minería N/D Programa de mejoramiento de la gestión energética: normativas y acuerdos voluntarios 

Industria y Minería N/D  Programa de diagnóstico energético 

Industria y Minería N/D Programa de promulgación de MEPS en equipos relevantes 

Industria y Minería N/D Programa de fomento de diagnóstico energético 

Industria y Minería N/D Programa de promulgación de MEPS y etiquetado en equipos relevantes 

Industria y Minería 
Sector Agro 
Pulpa Secado Utilizar luminarias de alta eficiencia 

Industria y Minería 
Sector Agro 
Pulpa Secado Variadores de frecuencia en sopladores y bombas 

Industria y Minería 
Sector Agro 
Pulpa Secado Mejoras en distribución del vapor 
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Industria y Minería 
Sector Agro 
Pulpa Secado Aislamiento de Evaporadores 

Industria y Minería 
Sector Agro 
Pulpa Secado Utilización de energía residual para precalentar agua de caldera 

Industria y Minería 
Sector Agro 
Frío Iluminación de alta eficiencia 

Industria y Minería 
Sector Agro 
Frío Utilizar motores de alta eficiencia 

Industria y Minería 
Sector Agro 
Frío Utilizar motores de velocidad variable 

Industria y Minería 
Sector Agro 
Frío Optimización y control de sistemas de refrigeración 

Industria y Minería 
Sector Agro 
Frío Control del sistema de generación de vapor de caldera 

Industria y Minería 
Sector Agro 
Frío Aislar líneas de vapor y condensado 

Industria y Minería 
Sector Papel y 
Celulosa 

 Instalar variadores de frecuencia en bombas de agua blancas y bombas que requieren control de 
presión  (fabricación de papel) 

Industria y Minería 
Sector Papel y 
Celulosa justar revoluciones de las bombas de vacío de anillo liquido (fabricación papel) 

Industria y Minería 
Sector Papel y 
Celulosa Sustituir agitadores antiguos por nuevos diseños (fabricación papel) 

Industria y Minería 
Sector Papel y 
Celulosa Mejorar aislamiento de líneas de vapor y condensación 

Industria y Minería 
Sector Papel y 
Celulosa Instalar sistemas de control en refinos (fabricación papel) 

Industria y Minería 
Sector Papel y 
Celulosa 

Incrementar eficiencias de máquina reduciendo tiempo de rotura con mejoras en paso de hoja e 
instalando sistemas de control de seguimiento y análisis de roturas 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Instalar luminaria de alta eficiencia 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Instalar sensores de movimiento para el encendido/apagado de luminaria 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Instalar motores de velocidad variable 
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Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Instalar un re hervidor de alta eficiencia para calentar agua de alimentación 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Aislar líneas de vapor y condensado 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas  Reducir la presión de descarga de los compresores de aire 

Industria y Minería 

Sector Papel, 
Cartón e 
Imprentas Reparar fugas de aire en sistemas de distribución 

Industria y Minería Sector Pesca Utilizar cogeneración de energía eléctrica y vapor 

Industria y Minería Sector Pesca  Instalar bomba de calor para deshumidificar o secar 

Industria y Minería Sector Pesca Instalar un condensador evaporativo 

Industria y Minería Sector Pesca Instalar variadores de frecuencia para bombas y ventiladores 

Industria y Minería Sector Pesca Reducir ingreso de calor a zona de refrigeración 

Industria y Minería Sector Pesca  Utilizar compresores de alta eficiencia 

Industria y Minería Sector Pesca  Regular y controlar en forma periódica los parámetros de operación de las calderas 

Industria y Minería Sector Pesca Aislar correctamente  la chaqueta del Cook para así aprovechar toda la energía posible 

Industria y Minería Sector Pesca Regular y controlar en forma periódica los parámetros de operación del cooker 

Industria y Minería Sector Pesca 
Controlar las variables de operación de los evaporadores de múltiples efectos, presión de operación 
principalmente 

Industria y Minería Sector Pesca 
instalar un intercambiador de calor para recuperar calor de gases residuales, ya sea del secador o del 
cooker 

Industria y Minería Sector Pesca Aislar líneas de vapor 

Industria y Minería 

Sector 
productos 
Lácteos Instalar ampolletas más eficientes 

Industria y Minería 

Sector 
productos 
Lácteos Ventiladores y bombas de velocidad variable 

Industria y Minería Sector Cogeneración de energía y vapor o agua caliente 



 

 

PwC 200 

 

productos 
Lácteos 

Industria y Minería 

Sector 
productos 
Lácteos Reducir la potencia de enfriamiento en invierno 

Industria y Minería 

Sector 
productos 
Lácteos Remplazar reboilers viejos por equipos nuevos y más eficientes 

Industria y Minería 

Sector 
productos 
Lácteos Controlar eficiente de reboilers: enfocado a la disminución del consumo de combustible 

Industria y Minería 

Sector 
productos 
Lácteos Recuperación flash  de vapor desde los condensadores 

Industria y Minería 

Sector 
productos 
Lácteos Utilizar amoniaco para recuperar calor 

Industria y Minería 

Sector 
productos 
Lácteos Aplicar calor directo o dirigido mediante sistema infrarrojo evitando calentar el aire 

Industria y Minería Sector Harina Utilización de luminaria de alta eficiencia 

Industria y Minería Sector Harina Variadores de frecuencia en bombas y sopladores 

Industria y Minería Sector Harina Mejoras en control de la combustión 

Industria y Minería Sector Harina Utilización de energía residual para precalentar agua de caldera (Aire de secado) 

Industria y Minería 

Sector 
Productos 
Cárnicos Cambiar motores actuales por motores de alta eficiencia para los equipos que lo requieran  

Industria y Minería 

Sector 
Productos 
Cárnicos Utilizar compresores de alta eficiencia 

Industria y Minería 

Sector 
Productos 
Cárnicos Reducir ingreso de calor a zonas de refrigeración 

Industria y Minería 

Sector 
Productos 
Cárnicos Utilizar luminarias de alta eficiencia 
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Industria y Minería 

Sector 
Productos 
Cárnicos Aumentar la eficiencia de la compresión de aire 

Industria y Minería 

Sector 
Productos 
Cárnicos Aislar líneas de vapor 

Industria y Minería 

Sector 
Productos 
Cárnicos Monitorear el funcionamiento de las calderas 

Industria y Minería 

Sector 
Cervezas y 
Bebidas Variadores de frecuencia en bombas 

Industria y Minería 

Sector 
Cervezas y 
Bebidas Utilizar luminarias de alta eficiencia 

Industria y Minería 

Sector 
Cervezas y 
Bebidas Uso de energía residual desde el proceso de enfriamiento de la cebada (intercambiador de calor) 

Industria y Minería Sector Azúcar Ajustar revoluciones de las bombas (VDF) 

Industria y Minería Sector Azúcar Utilizar luminarias de alta eficiencia 

Industria y Minería Sector Azúcar Mejoras en la combustión de hornos 

Industria y Minería Sector Tabaco Instalar bomba de calor para efectos de secado 

Industria y Minería Sector Tabaco Instalar variadores de frecuencia en bombas y ventiladores 

Industria y Minería Sector Tabaco Revisar y controlar condiciones del proceso de secado y de los equipos encargados de esto 

Industria y Minería Sector Tabaco 
Instalar un intercambiador de calor para recuperar calor de gases residuales, ya sea del secador o del 
horno 

Industria y Minería Sector Tabaco Estudiar aislación de corrientes calientes del proceso 

Industria y Minería Sector Tabaco Chequear y controlar el funcionamiento del horno 

Industria y Minería 

Sector 
Industria 
Química Utilización de luminaria de alta eficiencia 

Industria y Minería 

Sector 
Industria 
Química utilizar cubiertas transparentes en techos de bodega y naves de proceso 
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Industria y Minería 

Sector 
Industria 
Química Utilizar chilleres de lata eficiencia 

Industria y Minería 

Sector 
Industria 
Química Mejorar control en parámetros de operación hornos (razón aire/combustible) 

Industria y Minería 

Sector 
Industria 
Química Integración de tareas (gases de secado para precalentar aire de combustión) 

Industria y Minería 

Sector 
Industria 
Química Aislar red de vapor 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Uso de variadores de frecuencia (mejora motores) 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Variador de frecuencia en soplador de filtro de manga 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Variador de frecuencia en ventilador molino (materias primas) 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Ventilador alta eficiencia para molinos verticales (vertical roller mill) 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Mejoras en el proceso de combustión 
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Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Aislación del manto del reactor (Kiln) 

Industria y Minería 

Sector 
Minería no 
Metálica y 
Metálica 
Básica Optimización de la recuperación en el enfriador de clinker 

Industria y Minería 
Sector 
Siderúrgica Mejoras eficiencias sopladores 

Industria y Minería 
Sector 
Siderúrgica Cambio de luminaria por focos de alta eficiencia 

Industria y Minería 
Sector 
Siderúrgica Ignición automática de la antorcha de gas de coke 

Industria y Minería 
Sector 
Siderúrgica Control automático de combustión en horno de coke 

Industria y Minería Sector Cobre Cambio a motores Premium en las correas transportadoras 

Industria y Minería Sector Cobre Correas regenerativas  en minerías de cobre 

Industria y Minería Sector Cobre Motores Premium en la molienda 

Industria y Minería Sector Cobre 
Mejoras al Secador mediante modificaciones 
Tecnológicas 

Industria y Minería 

Sector Minas 
e Industrias 
Varias Motores Premium en la Molienda en Minas de Oro 

Industria y Minería 

Sector Minas 
e Industrias 
Varias Motores Premium en Correas Transportadoras  en minas de Oro 

Industria y Minería 

Sector Minas 
e Industrias 
Varias Motores Premium en Correas Transportadoras  en Minas de Hierro 

Industria y Minería 

Sector Minas 
e Industrias 
Varias Mejoras en distribución de Vapor en mina de Oro 

Industria y Minería Sector Minas Mejora en sistemas de control en generación de vapor en minas de Oro 
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e Industrias 
Varias 

CPR 
Comercial y 
Público Programa de normalización  para la Edificación Pública 

CPR 
Comercial y 
Público Programa de Etiquetado de Tubos Fluorescentes  y Ballast 

CPR 
Comercial y 
Público Programa de Estándares Mínimos Para Tubos Fluorescentes  y Ballast 

CPR 
Comercial y 
Público Programa de Etiquetado de Refrigeradores Comerciales 

CPR 
Comercial y 
Público Programa de Estándares Mínimos Para Refrigeradores  Comerciales 

CPR Residencial Programa de subsidios para Reacondicionamiento Térmico de viviendas para segmentos vulnerables 

CPR Residencial Programa de Etiquetado de Estufas de Leña Residenciales 

CPR Residencial Programa de Estándares Mínimos Para Iluminación Residencial 

CPR Residencial Programa de Etiquetado de Calefones Residenciales 

CPR Residencial Programa de Etiquetado de Lavadoras 

 

PROGEA (2011) EE2 Scenario 
Measures assessed include: 

Table 53 Mitigation measures considered by PROGEA (2011) EE2 Scenario 

Sector Subsector Medida 

Transporte N/D Desarrollo de mecanismos de información que incentiven la compra de vehículos eficientes 

Transporte N/D 
Establecimiento de metas de consumo energético y de emisiones de CO2 para el promedio del parque 
de vehículos nuevos 

Transporte N/D Incentivos de adaptación voluntaria de las técnicas de conducción eficiente 

Transporte N/D 
Establecimiento de la obligatoriedad de incluir la conducción eficiente como requisito para obtener 
licencia de conducir 

Transporte N/D 
Concientización del impacto de la velocidad de circulación en el consumo de combustible, y el apoyo a 
la fiscalización en ruta de esta variable 
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Transporte N/D Incentivo de a la mejora de estándares de gestión energética de buses en Santiago 

Transporte N/D Incentivar la Eficiencia Energética en los servicios y flotas de taxi y taxi-colectivo 

Transporte N/D 
Considerar la instalación obligatoria de sistemas de control de la presión de los neumáticos en 
vehículos nuevos 

Transporte N/D 
Incentivar la introducción de mejoras aerodinámicas en los vehículos de carga del transporte 
camionero 

Transporte N/D Campañas de capacitación masiva voluntaria en conducción eficiente para conductores 

Transporte N/D 
Establecer la capacitación de conductores a nivel obligatorio junto con la obtención de la licencia de 
conducir 

Industria y Minería N/D 
Programa de fomento de la incorporación de control y automización para Eficiencia Energética en la 
industria 

Industria y Minería N/D Programa de incentivos, apoyo económico y financiamiento a la cogeneración 

Industria y Minería N/D 
Programa de fomento de la incorporación de control y automización para Eficiencia Energética en la 
industria 

CPR 
Comercial y 
Público Programa de financiamiento especial para reacondicionamiento a edificaciones de interés público 

CPR 
Comercial y 
Público Programa de apoyo a la gestión de proyectos de edificación pública de alta EE 

CPR 
Comercial y 
Público Programa de Etiquetado de Equipos de Aire Acondicionado 

CPR 
Comercial y 
Público Programa de Estándares Mínimos para equipos de aire acondicionado 

CPR Residencial Programa de certificación energética de edificación existentes 

CPR Residencial Programa de financiamiento blando a soluciones de reacondicionamiento de edificaciones privadas 

CPR Residencial Programa de seguimiento y fiscalización de la gestión energética de edificios 

CPR Residencial Programa de certificación energética de edificación nuevas 

CPR Residencial Programa de I+D en la relación ciudad energía 

CPR Residencial Programa de Estándares Mínimos para Estufas de Leña Residenciales 

CPR Residencial Programa de Recambio de Estufa de leña residenciales 

CPR Residencial Programa de Etiquetado de Calderas del Sector Residencial, Comercial y público 

CPR Residencial Programa de Estándares Mínimos para Calefones residenciales 

CPR Residencial Programa de Estándares Mínimos para Calderas del sector Residencial, Comercial y Público 
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CPR Residencial Programa de Recambio de Calefones Residencial 

CPR Residencial Programa de Recambio de Llaves de la Ducha 

CPR Residencial Programa de Estándares mínimos para refrigeradores residenciales 

CPR Residencial Programa de recambio de refrigeradores residenciales 

CPR Residencial programa de estándares mínimos para lavadoras residenciales 
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Annex 4 

 Calculation Methodology to Determine a 20% 
Emission Reduction Relative to BAU 
 

 Background 
The information used for this analysis was obtained from the Co Benefits study developed by 

Green Lab and information obtained from the Activity 2 Study Roadmap for Implementing a 

Greenhouse Gas Emissions Trading System in Chile developed by Motu in 2012.  

Baseline information:  

 From the Green Lab study,  the BAU from the period 2007-2030 was used for the 

following sectors; Energy, CPR, Forestry, Industry and Transport. 

 The first emission reduction target established in this analysis was the national target, 

which states a 20% GHG emission reduction by 2020. 

 The mitigation measures for each sector and their average implementation cost were 

used. This average cost was calculated as the present value of the flows between 2010- 

2030, considering a 6% discount rate and divided by the sum of the emissions 

reduction considered for the same period for each measure implemented. 

 Assumptions 
 Based on the estimates of the country’s mitigation potential, is it not possible to 

achieve the national target of a 20% of emission reduction from BAU by 2020. 

Therefore a time frame until 2030 was defined. 

 The starting date of emission reduction was estimated at 2015. A lineal emission 

reduction of 1.25% until 2030 was calculated to achieve a total emission reduction 

relative to BAU of 20%. The 1.25% was obtained based on the 20% reduction in 16 

years, according to the period established (2015 -2030). Therefore the percentage 

calculates for each year corresponds to 1.25%, achieving the 20% in 2030. 

 The CPR sector was not included in the analysis of emission reduction since the 
emissions concerning this sector are commonly associated with final consumers. As a 
result, there are some imperfections and behavior trends that prevent the application 
of the most cost-effective mitigation measures. (POCH, 2011). 

 

 The cost of the mitigation measures is expressed in 2010 USD. 

 The study from Green Lab contains three mitigation scenarios; soft, medium and 

strong. However in order to develop this analysis in a conservative manner, the strong 

scenario was used. The scenario was chosen as the amount of emissions to be reduced 

is greater than in the other scenarios. 
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The data used for the calculation of the implementation cost of Command and Control and ETS 
was taken from the Green Lab study excel data, sheet titled “grafico8.20-8.22”. 

 Command and Control 
The Command and Control mechanism defines a target for each regulated sector. No trade is 
allowed thus each sector should cover their cap with the lower cost mitigation measure of its 
own sector. 

For the Command and Control option, the implementation cost was calculated by the summed 
implementation cost of each sector (Energy, Forestry, Industry and Transportation).  For the 
four sectors, there was an emissions reduction target defined by the same criteria used to 
reduce the BAU to achieve the goal of 20% in 2030 (Energy 79,833,024 ton CO2e, Forestry 
5,470,831 ton CO2e, Industry 42,574,170 ton CO2e, Transportation 53,899,424 ton CO2e). 
This is a lineal emission reduction of 1.25% for each sector based on its BAU data, starting in 
2015. The target for each sector was calculated from the difference between the BAU emissions 
and the 20% reduction in each sector. The mitigation measures of each sector were arranged by 
cost, from the lowest to the highest, and their mitigation potential was summed until the sector 
target was reached. It is important to note that the industry sector could not reach its target 
with the measures delivered by Green Lab, so a new mitigation measure was created with the 
cost of the last mitigation measure of the sector. 

CCC = ∑ (ECi * EQi)+ ∑ (FCi * FQi)+ ∑ (ICi * IQi)+ ∑ (TCi * TQi) 

    CCC= implementation cost of a command and control mechanism. 

     i: mitigation measure in the sector. 

ECi: cost of the measure i in the energy sector. 

EQi: mitigation potential in tons of CO2e of the measure i in the energy sector. 

FCi: cost of the measure i in the forestry sector. 

FQi: mitigation potential in tons of CO2e of the measure i in the forestry sector. 

ICi: cost of the measure i in the Industry sector. 

IQi: mitigation potential in tons of CO2e of the measure i in the Industry sector. 

TCi: cost of the measure i in the transportation sector. 

TQi: mitigation potential in tons of CO2e of the measure i in the transportation sector. 
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 ETS 
ETS defines an upper limit of emissions to reduce within a limited time period (cap). The total 
emissions allowed can be distributed in the regulated sectors. These sectors can trade their 
allowances which allow the lower cost mitigation measures to be implemented.  
 

For the calculation of the ETS implementation cost, all measures, independent of the sector 
(excluding the CPR sector), were arranged by cost (Ci), from the lowest to the highest. Their 
mitigation potential (Qi) was summed until the reduction target (∑Qi=181,777,450 ton CO2e) 
was achieved. The summed cost (Ci) of each measure was multiplied by its reduction potential 
(Qi) until the last measure needed to achieve the target.  

ETSC = ∑ (Ci * Qi) 

     ETSC= implementation cost of an ETS mechanism. 

      i: mitigation measure. 

Ci: cost of the measure i. 

Qi: mitigation potential in tons of CO2e of the measure i. 
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