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PROLOGUE

Climate change and its effects in Chile has been a permanent concern during the last
years, which transcends governments and has become one of the most significant
environmental issues in the country, as well as in the World. Within the commitments
undertaken by Chile with the United Nations Framework Convention on Climate
Change, we present for the third time our Biennial Update Report which accounts for
progress achieved regarding greenhouse gases mitigation.

Chile ratified the Paris Agreement in February, 2017. A key aspect of such Agreement
consists in having an enhanced transparency framework so as to provide a clear view
on the measures adopted to face climate change in the light of the Convention’s
purpose. For this reason, the effort we make as a country at delivering this Third
Biennial Update Report shows our interest in drawing attention to the actions carried
out by the public and private sectors, reflecting the country’s commitment towards a
sustainable, resilient and low-carbon emission development.

This report presents the update of our greenhouse gas national inventory from 1990
to 2016. This inventory is developed under the best standards and information
available per sector. In addition, the biennial report presents the progress in public
policies that are contributing to GHG emissions reduction in the country, as is the case
of the 2050 Energy Policy, the Energy Roadmap, the National Strategy on Climate
Change and Vegetation Resources and the Electro-mobility Strategy, among other.

The report shows, in turn, information on international support the country has received for the development of activities related
to climate change, in addition to an identification of the main needs still existing at the sectors, so that we as a country move
forward in the fulfillment of our commitments.

Having this type of reports is not only positive as regards our country’s transparency, but it also allows us to make timely decisions
and to design public policies based on the best information available, apart from creating an instance of capacity building and
collaboration among the different organizations.

Commitment, collaboration and the excellent job performed by each of the public organizations participating in the preparation
of this report are specially highlighted, as well as the technical and financial support delivered to Chile by the international
cooperation projects.

Our challenges related to climate change are numerous and urgent. President Sebastian Pifiera, in his first public statement of
2018, has considered climate change as one of the three main challenges for the country. This report provides us with valuable
information regarding what we have been doing in the country, and how is our greenhouse gas emissions trajectory behaving.
In this respect, we in Chile are working on climate action and also on the Climate Change Framework Law project; in the
development of a Long-Term Climate Strategy and in the review and update of our Nationally Determined Contribution.

All of the above shall provide us with the necessary climate institutions, in order to approach the commitments and challenges of
the future, those allowing us to leave a more sustainable and resilient to climate change country for the future generations.

Carolina Schmidt Zaldivar
Minister of Environment of Chile
Santiago, Chile, November 2018
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1. NATIONAL CIRCUMSTANCES AND
INSTITUTIONAL ARRANGEMENTS

Chile is a tri-continent country which
territory is located at the western
and southern part of South America,
between parallels 17° 30' and 56°
30' South latitude. It includes Easter
Island, in Oceania, and extends to
the South in Antfarctica, at an area
between the meridians 53° and 90°
west longitude and to the South Pole. Its
maritime territory extends to the North,
from the maritime boundary with Peru
to the banks of the Antarctic continent
in the South. Although it has multiple
climates mainly governed by latitude
and height conditions, temperate climate
characteristics are dominant.

Table RE1. Key indicators for Chile

INFORMATION

Chilean population experienced an
important growth during the twentieth
century, but the growth rate slowed in the
first decade of the 21st century and it is
projected to decline even further towards
2050. The continued development of the
country has improved the quality of life
of its inhabitants. The positive evolution
of the human development index (HDI)'
in recent years is a proof of these
transformations (Undp, 2015).

Chile has an open and stable economy
model, which promotes trade and
investment. During 2017, the economic
activity grew by 1.5 % compared to

2016. From an origin perspective,
increases were observed in most of the
activities, being personal services and
trade those with the largest contribution
to the GDP outcome; meanwhile, the
main negative effects came from business
services, construction and mining.

Table RET shows some key indicators
for Chile, obtained from the information
presented in the Third National
Communication of Chile to the United
Nations Framework Convention on
Climate Change (3CN 2016) as updated

for this report.

SOURCE

Geography and population

Area:

Total surface area (km?) 2,006,096

South American Surface (km?) 755,915 | The Military Geographic Institute (IGM)

Surface in Oceania (Easter Island) (km?) 181

Use of Land:

Areas of agricultural use (%) 4.2

Native forests (%) 19.4

Forest plantations and mixed forests (%) 4.4 | National Forestry Corporation

Grassland and bushes (%) 27.5 | (CONAF), 20172

Urban and industrial areas (%) 0.6

Areas without vegetation (%) 31.7

Marine protected areas (1,000 ha) 46,323 | Ministry of Environment (MMA), 2018
National Register of protected areas

The National System of Protected Wild Areas (SNASPE) 15 329 | www.bdmap.mma.gob.cl

(thousand ha) !

" The human development index evaluates the progress of countries considering health (life expectancy), education (average years of schooling
and those expected) and income (gross domestic product per capita).
2 Regarding the surface of South America and Oceania.
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INFORMATION SOURCE
Population:
Population year 2002 (individuals) 15,116,435
Population year 2017 (individuals) 17,574,003
Male year 2017 (%) 489 yg)e] I;Iohoncll Institute of Statistics (INE),
Female year 2017 (%) 51.1 | Census
Rural population year 2017 (%) 12.5 www.censo2017.cl
Indigenous population year 2017 (individuals) 2,185,792
Migrant population year 2017 (individuals) 746,465
Social Development
Life expectancy year 2017 (years) 79.3 | The National Institute of Statistics (INE),
Infant mortality year 2015 (per thousand live births) 6.9 2017
Literacy rate year 2013 (%) 96.26 | UNESCO
Urban population connected to sewerage system year 2016 (%) 96.83
Urban population with potable water supply year 2016 (%) 99.92 (Sstllggn)'jn;%w](:lgnce of Sanitary Services
Wastewater treated at treatment plants year 2016 (%) 99.93
Human Development Index Year 2015 0.847 l?;gml::i(ﬁﬁmpl)\fo;g?z (uiiﬁlg%r??)ﬂ
Population in extreme poverty year 2015 (%) 3.5
Population living in poverty year 2015 (%) 1.7
Rate between richer 10 % and poorer 10 % year 2015 27.2 MDS, 2016
Gini Coefficient (autonomous) year 2015 0.495
Economic Activity
GDP year 2017 (million USD) 277,075.9
GDP per capita, year 2017 (USD) 15,346.4
Estimated GDP growth as of 2017 (%) 1.5 | World Bank, 2018
Trade in Goods year 2016 (% GDP) 47.8
Exports of goods and services year 2017 (% GDP) 28.7
Trade Balance year 2017 (Million USD Fob) 7,922
Mining exports year 2017 (million USD Fob) 37,957 | Central Bank of Chile Statistics
Agriculture and Forestry exports year 2017 (million USD Fob) 5,610 | www.bcentral.cl
Industrial exports year 2017 (million USD Fob) 25,663

Source: Climate Change Office of the MMA.




1.3.1. Environmental Institutional
framework

National policies aimed to sustainable
development are a part of the integral
development strategy of the country.
The Political Constitution guarantees,
as a fundamental right, living in an
environment free of contamination, and
grants to the Government the duty to
safeguard and preserve nature and the
environmental heritage (Government of
Chile, 2002). The consolidation process
of the Chilean environmental institutions
has been marked by the creation of the
Ministry of Environment (MMA), the
Environmental Assessment Service (SEA)
and the Superintendence for Environment
(SMA) in 2010, together with the Council
of Ministers for Sustainability (CMS).

1.3.2. National Climate Institutional
framework

Since Chile’s ratification in 1994 of the
United Nations Framework Convention
on Climate Change (UNFCCC) and by
becoming a part of the Kyoto Protocol in
2002, it has been actively participating in
discussions and international efforts, and
it has faithfully fulfilled the commitments

made in its position as a developing
country. The Paris Agreement, adopted in
December 2015, was enacted in Chile in
February 2017 through Supreme Decree
N° 30 of the Ministry of Foreign Affairs®.

Climate Change Office (OCC) of the
Ministry of Environment

The Climate Change Office, which
directly depends from the Environment
Undersecretary was created in 2010.
According tothe MMAResolution N° 278,
of April 2018, the OCC is responsible
for (a) generating and collecting
technical and scientific information to
support the design of policies and plans
and programs formulation in the field of
climate change; (b) following up and
advising the Ministry on the progress in
the implementation of public policy on
climate change instruments in the country,
among other functions indicated in the
above-mentioned resolution. In addition,
it acts as: National Designated Authority
of the Clean Development Mechanism
(NDA), Technical Advisor to the
Committee for International Negotiation,
Designated Authority for the Adaptation
Fund, the Focal Point of the IPCC, Focal
Point of the Iberian-American Network
of Climate Change Offices, Focal Point
of the EUROCLIMA+ Project, Focal Point
of NAMA Registry, Focal Point of the
Climate and Clean Air for Reduction of
Short Life pollutants, representative to

the Inter-American Institute for Global
Change (IAl), among other. In addition,
the OCC participates in  various
networks for information exchange,
such as the Iberian-American Network
of Climate Change Offices (RIOCC),
the Regional Cooperation Program
between the European Union and
Latin America (EUROCLIMA), the Latin
American Network of GHG inventories
(REDINGEI), the Scientific Committee for
Climate Change of the Pacific Alliance
and the Independent Association of Latin
America and the Caribbean (AILAC).

Sectorial Institutional framework

National public institutions comprise
a series of institutions, agencies or
entities that, without belonging to
the MMA, are related to the climate
change issue. Among the ministries
that currently have units, departments
or offices specifically associated to this
matter those standing out are: Ministry
of Foreign Affairs (MINREL), Ministry of
Finance (MINHACIENDA), Ministry of
Energy (MINENERGIA) and the Ministry
of Agriculture (MINAGRI). In addition,
other outstanding agencies that have
advanced significantly in the issue of
climate change inside their institutions
include: Ministry of Housing and Urban
Development  (MINVU), Ministry  of
Social Development (MDS), the Agency
for Energy Sustainability and CORFO.

Termas de Polloquere, Juan Ernesto Jaegger - Imagen de Chile

% Supreme Decree N° 30, 13 February 2017, of the Ministry of Foreign Affairs, promulgates the Paris Agreement, adopted at the twenty-first
meeting of the Conference of the Parties to the United Nations Framework Convention on Climate Change may be accessed at the link: https://

www.leychile.cl/NavegargidNorma=1103158

12 Chile’s Third Biennial Update Report - ll Ministry of Environment



2. NATIONAL GREENHOUSE GAS
INVENTORY, 1990-2016

Key points of the Chile NGHGI 19902016 Series

® In 2016, the country’s total GHG emissions (excluding LULUCF) amounted to 111,677.5 kt CO, eq, increasing by 114.7 % compared
to 1990 and by 7.1 % compared to 2013. The main GHG emitted was CO, (78.7 %), followed by CH, (12.5 %), N,O (6.0 %), and

fluorinated gases (2.8 %).

e The Energy sector is the largest GHG emitter in the country, accounting for 78.0 % of total emissions in 2016, mainly due to the
consumption of coal and diesel for power generation and consumption of liquid fuels in road transport.

e Land use, land-use change and forestry (LULUCF) sector is the only sector that consistently removes GHG in the country and remains as
a sink for the entire time series. In 2016, the balance of GHG emissions recorded -65,492.3 ki CO, eq, mainly due to the increase of
biomass in second-growth native forest and forest plantations.

® The balance between GHG emissions and removals for Chile (including LULUCF) reached 46,185.2 kt CO, eq.

2.1. Introduction

This is the Fifth National Greenhouse
Gas Inventory (NGHGI) submitted by
Chile to the United Nations Framework
Convention on  Climate  Change
(UNFCCC) in fulfillment of Article
4, paragraph 1(a) and article 12,
paragraph T(a) of such Convention,
and decision 1 of the Conference of the
Parties N°16 of Cancun.

The Chilean NGHGI| was prepared
according to the 2006 IPCC Guidelines
for  National =~ Greenhouse  Gas
Inventories, and it covers the entire
national territory and includes emissions
and removals of carbon dioxide (CO,)
and methane (CH,), nitrous oxide (N,O),
hydrofluorocarbons  (HFC), and sulfur
hexafluoride (SF,) in a series of time from
1990 to 2016.

Estimates of greenhouse gas (GHG)
emissions and removals refer to 2016,
the year of Chile's last NGHGI.

2.2. Institutional Arrange-
ments and Preparation of
Chile’s NGHGI

Since 2012, the GHG inventories areq,
located at the Climate Change Office
of the Ministry of Environment (OCC of
the MMA) has designed, implemented
and maintained the National System
of Greenhouse Gas Inventories of
Chile (SNICHILE). SNICHILE contains
the institutional, legal and procedural
arrangements established for the biennial
update of the Chile’s NGHGI, thus
ensuring sustainability in the preparation
of GHG inventories in the country, the
consistency of the GHG flows notified
and the quality of the results. The
permanent work of SNICHILE is divided
into five lines of action:

* Operation of the SNICHILE

e Update of Chile’s NGHGI

* Quality assurance and quality control
system

Chile’s Third Biennial Update Report - ll Ministry of Environment

* Creation and maintenance of
capabilities
® Filing and communication

The SNICHILE maintains a work plan
consisting in a biennial cycle of activities.
During the first year of the cycle, sectorial
GHG inventories (SGHGI) are updated
by the Sectorial Technical Teams, while in
the second year SGHGIs are compiled,
and crossed subjects of Chile’s NGHGI
are developed by the Coordinating
Technical Team.

13
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The preparation of the current NGHGI
began during the first half of 2017,
and concluded in mid-2018. The
Energy SGHGI was updated by the
Division of Foresight and Energy Policy
of the Ministry of Energy; the Industrial
processes and product use (IPPU)
SGHGI was updated by the OCC of
the MMA; the Agriculture SGHGI was
updated by the Ministry of Agriculture
through the Agricultural  Research
Institute (INIA), the LULUCF NGHGI was
updated by the Ministry of Agriculture
through the Forestry Institute (INFOR)
and the National Forestry Corporation
(CONAF); and the Waste SGHGI was
updated by the Office of Legislative
Implementation and Circular Economy
in collaboration with the OCC, both of
the MMA. Once the updating process
ended, the SGHGIs were compiled by
the OCC of the MMA for the preparation
of Chile’s NGHGI and its corresponding
National GHG Inventory Report, which
undergoes a review process at national
and international levels.

In conclusion, Chile’s NGHGI is the result
of a collective and permanent effort by
the Ministries of Agriculture, Energy and

the Environment, which have worked in
coordination within the framework of the
SNICHILE, strengthening the preparation
of Chile’s NGHGI by adding expert
knowledge from the different sectors’
participating ministries.

2.3. Trends in Greenhouse
Gas emissions and removals

of Chile

In 2016, the balance of GHG emissions*
and removals of Chile accounted for
46,185.2 kt CO, eq, while total GHG
emissions® in the country accounted
for 111,677.5 kt CO, eq, a 114.7 %
increase since 1990, and a 7.1 % since
2013 (Table RE2). The main causes of
this trend are the Energy and LULUCF
sectors. The values that are outside the
trend in the balance (Figure RE1) are

mainly a result of forestry fires accounted
in the LULUCF sector.

Table RE2. Chile’s NGHGI: balance and total GHG emissions (kt CO, eq) by sector, 1990 - 2016 series

Sector 1990 2000 2010 2013 2014 2015 2016
1. Energy 33,679.7 52,511.9 68,623.5 79,993.7 77,417.0 83,713.4 87,135.6
2. IPPU 3,295.4 6,243.6 5,492.5 6,144.0 6,233.9 6,584.8 6,939.3
3. Agriculture 12,071.4 14,008.7 13,244.1 12,848.4 12,419.1 12,210.6 11,801.6
4. LULUCF -50,061.0 -62,676.4 -71,930.9 -71,887.5 -55,722.4 -44,972 .4 -65,492.3
5. Waste 2,969.3 3,822.4 4,502.2 5318.4 5,403.9 5,734.5 5,801.1
Balance 1,955.0 13,910.3 19,931.4 32,416.9 45,751.5 63,270.9 46,185.2
Total 52,015.9 76,586.7 91,862.3 104,304.3 101,473.9 108,243.3 111,677.5

Source: Coordinating Technical Team of MMA.

4 The term "balance of GHG" refers to the addition of GHG emissions and removals, expressed in carbon dioxide equivalent (CO, eq]. This
term includes the LULUCF sector as a whole.
% In the present report, the term "total GHG emissions" refers only to the addition of the national GHG emissions expressed in carbon dioxide
equivalent (CO, eq). This term excludes the emission sources and absorption sumps of the LULUCF sector.
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Figure RE1. Chile’s NGHGI: balance of GHG (kt CO, eq) by sector, 1990 - 2016 series

150,000

100,000

-50,000

-100,000

) a )
&) q )
’\q ,\Q ,\Q

B 1. Energy

Source: Coordinating Technical Team of MMA.

Total GHG emissions were dominated
by CO,, which accounted for 78.7 %,
followed by CH, with 12.5 %, and N,O
with 6.0 %. Fluorinated gases collectively
accounted for 2.8 % of GHG total
emissions for the country as of 2016.

The Energy sector is the main GHG
national emitter, with 78.0 % of the
total GHG emissions in 2016. In the
same year, GHG emissions in the sector
accounted for 87,135.6 kt CO, eq,
which represents an increase of 137.5 %
from 1990 and of 16.6 % since 2013. In
general, the main cause for this growth
is the increase in the country's energy
consumption, including the consumption
of coal and natural gas for power
generation, as well as liquid fuels for
road transportation, mostly diesel and
gasoline. Regarding the categories, Fuel
combustion activities in 2016 accounted
for 98.9 % of the sectorial emissions,
and the remaining 1.1 % to the category
Fugitive emissions from fuels. Within
the category Fuel combustion activities,
the subcategory Energy Industries is

b o ® Y’ > b
q o S o N
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2.IPPU 3. Agriculture mmmm 4. |[ULUCF

the most important with 41.5 % share,
followed by a 31.3 % of Transport,
18.7% of Manufacturing industries and
construction and finally, 8.5 % from Other
sectors. On the other hand, within the
Fugitive emissions from fuels category,
the subcategory Oil and natural gas is
the one with the greatest relevance, with
90.8 % followed by Solid fuels with a the
remaining 9.2 %.

The IPPU sector accounted for 6.2 % of
the total GHG emissions in 2016. In the
same year, their emissions amounted
to 6,939.3 kit CO, eq, increasing by
110.6 % since 1990 and 12.9 % since
2013. In general, the main causes are
the sustained rise in the production of
iron and steel, lime, nitric acid, cement,
and the increased use of HFCs for
refrigeration.  Regarding  categories,
41.4 % of GHG emissions correspond
to Product uses as substitutes for ozone
depleting substances, followed by 23.1%
of Mineral Industry, 19.1 % of Metal
Industry, 10.6 % of Chemical industry,
3.9 % of Other product manufacture and

Chile’s Third Biennial Update Report - ll Ministry of Environment
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use and finally, 1.9 % of Non-energy
products from fuels and solvent use.

The Agriculture sector accounted for
10.6 % of the total GHG emissions in
2016. In the same year, their emissions
reached 11,801.6 kt CO, eq, a 14.7 %
decrease since 1990 and 11.5 % since
2013, largely due to the low population
of catle and sheep that has been
recorded during the last decade. This
in spite of the sustained increase in the
number of pigs and poultry; and the use
of nitrogen fertilizers. With regard to the
categories, 39.7 % of GHG emissions
correspond to Enteric Fermentation,
followed by  38.0 % of Agricultural
soils, 17.1 % of Manure management,
3.0 % to Urea application, 1.1 % to
Rice cultivations, 0.7 % to Liming and
0.3 % corresponding to Field burning of
agricultural residues.

The LULUCF sector is the only one that
consistently absorbs CO, in the country,
making of it one of the most relevant
sectors given its mitigation potential. In

15



2016, the balance of GHG emissions
in the sector accounted for -65,492.3kt
CO, eq, increasing its sink condition by
30.8 % since 1990 and decreasing it
by 8.9 % since 2013. This is due to the
effect of emissions caused by forest fires,
since although the increase in biomass
and harvest are stable for this period,
the fires in recent years of the series
are greater, causing a less-conducive to
absorption balance. This demonstrates
how forest fires adversely affect GHG
balance. With respect to GHG emissions
and removals in absolute terms by
category, -94.4 % corresponds to Forest
land, followed by 2.3 % of Grassland,
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2.1 % of Cropland, 0.7 % of Other land,
0.5 % of Settlements and finally, 0.03 %
corresponding to Wetlands.

The Waste sector accounted for 5.2 %
of the total GHG emissions in 2016. In
the same year, GHG emissions in the
sector accounted for 5,801.1 kt CO, eq,
increasing by 95.4 % since 1990 and
9.1 % since 2013, due to the population
increase and their waste generated.
Regarding categories, the 74.2 % of
GHG emissions correspond to the Solid
waste disposal, followed by a 24.7 %
of Wastewater treatment and discharge,
1.0 % of Biological treatment of solid

waste and finally, 0.01 % of Incineration
and open burning of waste.

In accordance with the requirements
of the UNFCCC and the 2006 IPCC
Guidelines, GHG  emissions from
fossil fuel consumption in infernational
aviation and maritime transport, and
CO, emissions from biomass burned for
energy purposes, were quantified and
reported as memo items, but they were
excluded from the balance of emissions
and removals of the country.
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In relation to the last BUR of 2016,
progresses in mitigation policies have
been significant given the greater
sectorial involvement. This has allowed
the development of new public policies
aimed to support the reduction of GHG
emissions. In addition, the growing
involvement of the private sector will
enable the implementation of concrete
actions that will lead the country to
comply with its commitments and
increase its ambition. The announcement
of the preparation of a climate change
law and the development of a strategy
to 2050 undertake the creation of new
management tools allowing the country
to take a sustainable and low-emission
pathway, an effort that will be in line with
the international objectives subscribed in
the Paris Agreement.

3.1. International
Commitments in the field of
Mitigation

Voluntary pledge 2020

The voluntary commitment, officially
communicated fo the UNFCCC secretariat
in 2010, argues that "Chile shall conduct
nationally appropriate mitigation actions
to achieve a 20 % deviation below its
business as usual (BAU) emissions rising
trajectory in 2020, projected since
2007". The 2020 voluntary pledge
has led to the development of various
mitigation activities in the country, such
as the Nationally Appropriate Mitigation
Actions (NAMA), whose main objective
is to reduce GHG emissions. In addition,
it has served to identify sectorial actions
that, despite not having a focus on the
reduction of GHG emissions, have also
contributed to the decarbonization of
public policies.

During 2017 the exercise carried out by
MAPS Chile to determine BAU emissions
was updated, this time with updated
information from the country's inventory,
in order to have an approximation to the
progress of the voluntary pledge, finding
that, in general, since 2007 emissions
have been in line with the fulfillment of
such commitment.

Nationally determined contribution

Chile submitted its NDC to the UNFCCC
secrefariat in  September 2015. The
country's commitments are divided into
five pillars: i) mitigation, ii) adaptation,

A

iii) capacity building, iv) development
and transfer of technologies; and v)
financing.

For the mitigation pillar, Chile chose
to present its contribution using the
format of emission intensity (CO,
equivalent tons per unit of gross
domestic product in millions of CLP$ at
2011). Methodologically, the Land use,
land-use change and forestry (LULUCF)
sector was separated from the national
commitment o mitigation due to the high
annual variability of their captures and
emissions, and for being less dependent
on the economic growth.

|
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Chile’s Nationally Determined Contribution (NDC) in terms of Mitigation
Carbon Intensity Target:

a) Chile is committed to reduce its CO, emissions per GDP unit by 30 % below their 2007 levels by 2030, considering a future economic
growth which allows to implement adequate measures to reach this commitment.

b) In addition, and subject to the grant of international monetary funds, the country is committed to reduce its CO, emissions per GDP unit
by 2030 until it reaches a 35 % to 45 % reduction with respect to the 2007 levels, considering, in turn, a future economic growth which
allows to implement adequate measures to achieve this commitment.

Specific contribution fo the LULUCF sector:

a) Chile has committed to the sustainable development and recovery of 100,000 hectares of forest land, mainly native, which will account
for greenhouse gas sequestrations and reductions of an annual equivalent of around 600,000 tons of CO, as of 2030. This commitment
is subject to the approval of the Native Forest Recovery and Forestry Promotion Law.

b) Chile has agreed to reforest 100,000 hectares, mostly with native species, which shall represent sequestrations of about 900,000
and 1,200,000 annual equivalent tons of CO, as of 2030. This commitment is conditioned to the extension of Decree Law 701 and the
approval of a new Forestry Promotion Law.

During 2017, the MMA coordinated
a Working Group of the Public Sector
focused on discussing the NDC update
(WGPS-NDC]) in 2020, as required in the
Paris Agreement. The ultimate purpose
of this group was to develop a shared
diagnosis on which elements should be
updated, along with identifying possible
institutional arrangements that contribute
managing the NDC, and also to propose
guidelines and next steps to move
forwards in this matter.

3.2. Mitigation in the National
Action Plan on Climate Change

On 19 June 2017, the Council of
Ministers for Sustainability adopted the

new National Action Plan on Climate
Change 2017 - 2022 (PANCC 2017-
2022). The preparation of the National
Plan is the result of the collaboration of
over 20 public institutionsé, including
ministries and services with competences
in the field of climate change, and it
was coordinated by the Climate Change
Office of the Ministry of Environment. As
an articulating instrument of the national
policy on climate change, the PANCC
2017 - 2022 integrates the actions to
be carried out by the various public
institutions  with jurisdiction on these
matters in the next 5 years. In addition,
the new National Plan emphasizes,
for the first time, the implementation of
measures at a local level, looking for the

generation of capacities and institutional
strengthening on climate change at
subnational government levels.

3.3. Sectorial Mitigation
Actions

Regarding the second BUR submitted
in 2016, sectorial policies have made
progress fo increasingly include climate
change as a variable for analysis. Also,
emitting sectors have begun to design
specific policies that will allow GHG
emission reductions in the mid-term.

¢ Ministry of Finance, Ministry of Foreign Affairs, Ministry of National Defense, Ministry of Social Development, Ministry of Agriculture,
Ministry of Economy, Ministry of Education, Ministry of Energy, Ministry of Health, Ministry of Housing and Urban Development, Ministry of
Public Works, Ministry of Transport and Telecommunications, Ministry of Mining, National Office of Emergencies and Secretary for Regional
Development of the Home Office and Public Security, Undersecretary for Fisheries and the Production Development Corporation of the Ministry
of Economy, Oceanography and Hydrography Service of the Chilean Navy and Weather Forecast Directorate in of the Ministry of National
Defense, General Water Directorate of the Ministry of Public Works, National Commission for Scientific and Technological Research of the
Ministry of Education, Chilean Copper Commission of the Mining Ministry, Agency of Sustainability and Climate Change.
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This report includes the progress in
actions and policies of various sectors.
Regarding the Energy sector, regulated
and governed by the Ministry of Energy,
at the end of 2015 it published the
Chile’s Energy Policy, developed through
a participatory process called Energy
2050, which outlines a vision of the
energy sector as reliable, sustainable,
inclusive and competitive. In addition,
during 2018 the 2018 - 2022 Energy
Road Map was developed. This Energy
Pathway seeks to prioritize work during
the next four years on the energy sector,
around 7 pillars. Framed by these two
instruments of governance, one with a
shortterm look and the other with a long-
term vision, various initiatives are being
carried out that aim to the reduction of
GHG emissions, as well as to adaptation
to climate change in the energy sector.

As  regards  the  Transportation
sector, the Ministry of Transportation
and  Communications  makes its
contribution through its Transportation
Undersecretary, the public institution
responsible for generating policies,
standards and  conditions for the
development of transport systems. In
accordance with the National Energy
Policy, its strategic guideline N° 34 sets
the improvement of energy efficiency in
vehicles and their operation, and sets as
a goal in 2050 for Chile having adopted
the highest international standards

on energy efficiency in the various
transportation means. In this context, the
Ministries of Energy; Transportation and
Communications and of the Environment
developed an Electro-mobility Strategy for
Chile, in order to systematize efforts and
articulate the various relevant actors to
promote the introduction of technologies
with greater energy efficiency in the
country’s vehicles market.

The Agriculture, forestry and other land
use [AFOLU) sector is the only one that
presents GHG emissions and removals
of CO,, which is why its mitigation
potential is relevant. Carbon sinks are
mainly from second-growth natural
forest; from regeneration of managed
native forest, and from mostly exotic
forest plantations. As a key instrument
to achieve the goal contained in the
NDC, the National Forestry Corporation
(CONAF) is implementing the National
Strategy on Climate Change and Plant
Resources (ENCCRYV). This strategy aims
to reduce the social, environmental
and economic vulnerability generated
by climate change in addition to GHG
mitigation. Among the challenges of the
sector is, to move forward in the research
to bring down the GHG emissions curve
in the agriculture sector, working in
good practices on nitrogen fertilization,
livestock management practices or soil
carbon sequestration, to name a few
and analyzing forest policies leading to
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the capture of carbon in forests and fires
prevention to achieve a carbon-neutral
agriculture and forestry sector.

Inthe Waste sector, mostof GHG emissions
in Chile are generated by municipal solid
waste, whose management is delivered
to municipalities through the Organic
Constitutional Law on Municipalities and
is regulated by the Sanitary Code. The
MMA is responsible for the design and
implementation of policies, plans and
programs on environmental matters,
including waste management programs.
With regard to progress on regulatory
matters, in May 2016, Law N° 20,920
was enacted, which establishes a
framework for Waste Management, the
Extended Producer Responsibility and
Recycling Promotion, whose purpose
is to reduce waste generation and to
promote reuse, recycling, or valuation,
in order to protect people’s lives and the
environment. At the international level,
during the COP22 in November 2016,
the Minister of the Environment and
Climate Change of Canada undertook
to reduce the pollutants that damage
the climate in Canada and around the
world, and to contribute with USD10.7
million to reduce Shortlived Climate
Pollutants through bilateral alliances with
Chile and Mexico.
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Regard to the Building, urbanization
and public infrastructure sector, the
entities responsible for public policies
associated fo mitigation and adaptation
to climate change are the Ministry of
Public Works (MOP) and the Ministry of
Housing and Urban planning (MINVU).
Within the instruments that have an
impact on mitigation, the National
Urban Development Policy stands out,
which states that is key to move towards
a sustainable urban development which
considers both sustainable construction
in the city as well as the efficient
management of energy and handling of
natural resources and waste which, as a
consequence, will result in a reduction of
GHG emissions generation. In addition,
in 2016 the MOP updated its Policy of
Environmental Sustainability, and also
developed a Plan for Adaptation and
Mitigation of Infrastructure  Services

to Climate Change 2017 - 2022. In
the same line, the MINVU, through
the National Strategy for Sustainable
Construction sets the main guidelines

to promote integration of sustainable
development concept in the building
area in Chile.

In addition to the actions and policies
implemented and carried out by the
different sectors, there is a growing interest
from local governments to generate and
maintain actions that identified with the
realities of each of the localities they
represent. Progress is highlighted by the
Municipal Environmental Certification
System (SCAM) and the regional efforts
developed through international and
domestic funds such as the Environmental
Protection Fund.

Regarding the private sector, it engages
each year with greater strength in
initiatives related to the reduction of
GHG emissions in the country. In this
line, one of the first steps carried out
by private organizations is to know
their sources and emission levels, which
may help them at the decision-making
process. The achievements through the
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clean production agreements and the
systems of recognition of the Footprint
Chile Program (HuellaChile) should be
highlighted.

3.4. Nationally Appropriate
Mitigation Actions

With the opening of the prototype for
the NAMA registration and subsequent
official recording (NAMA Registry),
Chile was able to complete the task and
in October 2012 it was the first country
in the world to register a NAMA with the
UNFCCC. However, despite the initial
enthusiasm for the instrument, it has not
been possible to increase the inferest
of project developers with a mitigation
potential. In Chile, six sectorial NAMAS
are identified, with different levels of
maturity and information availability. All
of them are registered with the NAMA
Registry of the UNFCCC.
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Table RE3. Chile’s NAMA

Self-supply renewable energies in Chile
(SSREs)

Green Zone for Transport in Santiago

Design and Implementation of Strategy on

Climate Change and Plant Resources

Clean Production Agreements (APL) in Chile

Energy recovery from industrial waste

program (former National Program for In-
dustrial and Commercial Catalyzation and

Organic Waste Management in Chile)

Carbon sequestration through sustainable

land management

3.5. Application of
Instruments and Mechanisms
of Carbon Price to address
Environmental Externalities

While the world continues to explore
global GHG mitigation efforts post-
2012, countries such as Chile are
searching new and profitable ways
to intensify emission reductions and
encourage financial flows, including
marketbased instruments. Chile has
already used market instruments for the
management of natural resources, mainly
in water rights, fishing and air quality.

With respect to CDM, from 2003 to
date, Chile’s DNA has granted National
Approval Lletter to 153 projects, 102
of which (61 %) have been successfully
registered with the CDM Executive

Energy 2015-

) 2022 1.5 MtCO,eq Under implementation
Transport and 2014 Under implementation
Infrastructure 1.43 MICO eq and development of MRV

2022 2
CO, system
UTCUTS 2013- 42 MICO,eq Under implementation
CO, 2025
Transversal 2012- 18.4 MICO,eq Under implementation
2020
Energy, Waste | To be Transversal Suspended
defined
CO,, CH,
Agriculture, To be 65 to 80 Under design, seeking
Forestry/ defined MICO,eq support for implementation
AFOLU
CO,

Board, 7 (4 %) are under validation
phase, 56 (34 %) have been rejected
and 1 (1 %) was voluntarily withdrawn
by its proponents.

As from January 1, 2017 the first green
taxes regime (or pigouvian) was enact-
ed in the couniry. The main objectives
of this instrument are to support and
complement efforts to decrease the local
air pollution - the main environmental
problem in Chile- as well as mitigating
greenhouse gases in a costefficient man-
ner. On April 30, 2018 the first year of
operation of the green tax ended. A total
of 94 affected establishments, including
303 sources (boilers and turbines), re-
ported their emissions and paid their tax.
The total amounted to USD 191.3 MM.
The CO, tax explains the major portion

of the total (88 %).

3.6. Measurement, reporting
and verification of mitigation
actions

The objective of making MRV in Chile
is to promote transparency of GHG
mitigation  activities implemented in
the country through mechanisms that
allow monitoring compliance with its
objectives. Although Chile reported the
implementation of mitigation actions to
the international community through the
BUR and their national communications,
as requested by the UNFCCC, to possess
MRV systems of individual actions is key
to evaluate the effectiveness of such
actions.



In this sense, since 2011 Chile has been
working on independent MRV systems
that have served as management tools
for NAMA, in addition to creating
capacities in this area through the
infernational support of various projects,
for example, to the preparation in 2014
of the document "Guidelines for a

generic framework of MRV for NAMAs",
which explains how can the impacts on
GHG emissions and other co-impacts

generated through the implementation
of mitigation actions be measured,
reported and verified. While developed
for NAMAs, this framework can be used
for any type of action that generates
mitigation of GHG emissions. Also,
during 2016, the Department of Climate
Change of the MMA, through the project
Low Emission Capacity Building (LECB)
developed a study to define basic
accounting rules for mitigation actions
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in Chile and preliminarily design the
contents of a possible platform for
centralized MRV.

In addition, other agencies stand out that
have made significant progress in the
issue of monitoring, reporting and veri-
fication within their institutions, such as
the Ministry of Energy and the Ministry
of Agriculture, through the National For-
estry Corporation (CONAF).
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4.1. Methodology and
Analysis Period

For the development of the present
chapter, the UNFCCC  reporting
guidelines have been applied as
methodological ~ framework for the
presentation of the biennial update
reports from Parties not included in
annex | to the Convention (Annex llI,
Decision 2/CP177), which specifies that
those countries, which includes Chile,
shall provide updated information on
needs and support received for climate
action.

The analysis of support and needs was
made for the three following areas:
(1) financial resources, (2) capacity
building and technical assistance, and
(3) technology transfer. In turn, these
areas were subdivided into five areas of
analysis: report, mitigation, adaptation,
national inventory of climate change
and infernational negotiation, while
maintaining the same structure of the First

and Second BUR.

To gather the information the process
was divided into three stages: (i) sending
a formal survey to public institutions that
make up the Inter-Ministerial Technical
Team on Climate Change (ETICC)
requesting (a) information regarding
needs, gaps and barriers identified in their
sector for the development of the climate
change agenda and (b) information
on initiatives with international support

approved in the reporting period (i)
workshop with these public institutions
for participatory identification of needs,
barriers, opportunities, etc., and {iii)
bilateral meetings to validate and/
or complete the previously gathered
information.

The information presented covers the
period immediately following the data
gathering phase from the Second BUR
(from July 2016 until March 2018).

4.2. Needs for climate action

have
been

In  recent years institutions
developed and capacity has
generated on climate change issues
in Chile. However, needs, gaps and
barriers can still be identified, which
hamper the development of a more
effective climate action. The major
crossed needs relafe to the generation
of an adequate institutional system to
facilitate the development of actions
on climate change in the country, and
a financing strategy consistent with the
requirements that are generated during
the process.

With the adoption of the National Plan
for Adaptation to Climate Change in
December 2014, an operational structure
was proposed that has served as the
basis for strengthening the institutional
framework of climate change in recent
years. This structure is composed of
an Inter - Ministerial Technical Team

7 http://unfccc.int/resource/docs/2011/cop17/spa/09a01s.pdf

on Climate Change (ETICC) and 15
Regional Committees on Climate Change
(CORECC). However, there is still a need
to develop and strengthen the institutional
framework through regulations that
support its construction beyond the
sectorial intentions; in addition, financial
needs are detected, ranging from access
to international funds to the capacity to
receive financial resources, in particular
in the public sector.

Although Chile has developed and
submitted their national reports on
a regular basis, responding to the
delivery time committed to the UNFCCC,
the challenge of the installation of
permanent capacities for the generation
of reports subsists, which necessarily
requires specific budgets to support the
reporting activity with due continuity.
Compared to the work of the Second
BUR, for this Third Report the sectorial
with  the
requirements of information requested
by the Ministry of Environment (which
works as the compiling entity), however
it is still necessary to move forward in
the information systematization so that
it is possible to count on it in a timely
manner, and that this information also
serves for the internal management of
each agency.

teams are more familiar



The generation of information on
mitigation  actions  has  progressed
through time and also the experience
gained by the preparation of the national
reports. With respect to the previous
reporting period, Chile maintains
the need to strengthen its information
management system, which would allow
the systematization and management, in
a transparent manner, of the information
associated with the mitigation efforts in
the country. Between 2018 and 2020
Chile will perform a set of activities
under the CBIT initiative to improve its
reporting capabilities within the context
of the Paris Agreement and of the newly
established requirements under the
Enhanced Transparency Framework. It
is important to emphasize the need to
strengthen inter-sectorial coordination
and institutional strengthening, both to
perform actions and to evaluate and
project the progress of compliance with
domestic and infernational goals.

Chile has made efforts to ensure the
operation and continuous improvement
of its National GHG Inventories System
(SNICHILE). It permanently maintains
a line of work at the Ministries of
Agriculture, Energy and the Environment,
where staff has been appointed and
technical and financial resources have
been granted for the regular update of
the inventory. In spite of the progress,
there is a need to ensure the permanent
recruitment of specialists on the basis of
local budget. We identify the need to
strengthen technical capacities for the
development of specific country emission
factors. The appropriate technology to

24 ]

perform measurements (carbon content in
fossil fuels, soil carbon, GHG emissions
from soils, firewood and animals, among
others) is currently not available.

During the period covered by this report,
the following advances have been made
with respect to adaptation policies
involved in the National Plan for Climate
Change Adaptation PNA  (2014):
sector plans reported in the second BUR
(Agriculture and Forestry; Biodiversity;
Fisheries and Aquaculture and Health),
in addition to the adoption, in 2017,
of the Adaptation and Mitigation Plan
of Infrastructure Services to Climate
Change and in 2018, Climate Change
adaptation plans for Chilean cities and
for the Energy Sector. In addition, during
2018 has started the development of the
plans for the sectors of Water Resources
and Tourism, thus complementing the
adaptation plans for the 9 areas defined
as priorities by Chile in the PANCC.
Also, the first steps have been taken to
update the Agriculture and Forestry and
biodiversity adaptation plans, which
are close to completion of their first
implementation cycle, and that should
initiate a second cycle, as committed in

the Chile’s NDC.

In general terms, the needs for adaptation
to climate change are summarized
in three areas: (1) Strengthening the
mechanisms of coordination between
the different sectorial ministries involved,
and to endow them with trained and
permanent  professionals, both  at
national and regional levels; (2) Better
climate and territorial information for
adaptation, including
climate  variables,

research  on
interrelationships

and impacts of climate change; (3)
Incorporating climate change to the
design of public policies and investment
decisions, considering funding for the
implementation of actions, so as to meet
the challenges of medium and long term.

In the area of negotiation and
international climate agenda, the main
need continves to be enhancing the
current negotiating team in the country,
along with establishing permanent
teams in the relevant sectorial ministries,
with adequate financial and technical
capacity for the preparation, follow-up
and transfer of international issues to a
domestic level.

The private sector maintains a relevant
role in both investment and the
implementation of innovative measures
for mitigation and adaptation to climate
change. Private sector respondents
expressed  willingness to  deepen
instances of public - private work as a
mechanism to mobilize resources and
respond to interests of both sectors.
The current NDC helps to understand
the vision of the medium-term, however
for the private sector it would be useful
to have more information on sectorial
implementation and climate planning in
the long run. The sector sees potential
for development and technology transfer,
but poses the need to establish the
appropriate mechanism to facilitate this
result.



During 2017 the Second BUR of Chile
was subject to the process of interna-
tional consultation and analysis (ICA),
which main objective is to help countries
No-Annex | to identify their needs in ca-
pacity building. The final report of the
process was published by the UNFCCC?®
on December 4, 2017. In this section
of the BUR appears the summary of the
identified needs and its states at the time
of elaboration of this Third BUR.

4.3. Support for Climate
Action

Below the information support
received (international) and delivered
(national) for activities related to climate

change is presented.

on

During the reporting period (July 2016
to March 2018), donor countries and
institutions have approved to Chile
a fotal of USD 40,207,701 to carry
out activities of the national climate
agenda. Bilateral contributions represent
approximately 28 % of the financial
resources approved in the period.
Resources channeled through “Financial
Institutions and  Multilateral Initiatives"
are equivalent to a 72 %.

In this third Biennial Update Report it has
been chosen not to include information
about financial resources channeled to
private sector projects because it was
not possible to compile robust data on
this type of projects and resources.
There is limited information available,
in addition to different definitions and
methodologies. At the time of preparing

this report, the OECD database for
Official Development Assistance (ODA)
contains information about flows for
climate action updated to the 2016.
However, this report includes information
as from July 2016, so it is likely that it
includes information that does not
correspond to the period of andalysis. In
addition, as of 2017 Chile no longer
qualifies as a beneficiary country of
ODA.

Regarding the area of capacity building
and technical assistance, the scope of
the support received is broad, covering
projects, workshops, studies and expert
visits to and from abroad. After the
COP 21 in 2015, the focus of programs
and international initiatives has been to
facilitate the successful implementation
of the Paris Agreement. Access to this
type of support and activities has been
fundamental to the development of
capabilities and instruments to facilitate
climate public policy. The progress made
regarding GHG inventories, reporting
and transparency capabilities and
planning of mitigation and adaptation
actions stands out.

It is important to note that, given the
global nature of these initiatives and
their way of functioning, in most cases no
information is available on the specific
amounts intended to finance the activities
Chile is participating in.

With regard to technology transfer, a
set of projects has been identified that
promotes technological ~development
in geothermal energy and emissions
reduction in  industrial
including  waste.  Components  of
technological transfer in  adaptation
projects of the agricultural sector have
also been identified.

processes,

8 https://unfccc.int/sites/default/files /resource/docs/2017 /tasr/chl.pdf

In the context of the work to develop
a strategy for climate financing
(commitment of its NDC), the Chilean
Government is implementing measures
to define and assess domestic resources
infended for actions related to climate
change.

According to Chile’s NDC, specifically
to the pillar of Capacity Building and
Strengthening, Chile undertook to work
in cooperation with other countries, to
develop and strengthen the capabilities
of nations that so require. The above
through coaching and trainings based
on the information and knowledge
acquired in the preparation of national
communications, greenhouse  gas
inventories and  biennial  update
reports, among others. In addition,
Chile maintains bilateral cooperation
programs that address different areas of
work, including climate change. Among
them stands out the Joint Cooperation
Fund Chile-Mexico, managed in Chile by
the International Agency for International
Cooperation for Development (AGCID).
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1. NATIONAL PROFILE

Territory and Administrative Division

Chile is a tri-continental country, whose
territory lies on the western and southern
part of South America, between 17° 30!
and 56° 30' south latitude, reaching up
to Easter Island in Oceania and extends
to the south at Antarctica, in an area
between the meridians 53° and 90°
west longitude until the South Pole. The
country has a total area of 2,006,096
km?, without considering its territorial
seq, the exclusive economic zone and
the continental shelf, and it is distributed
in 755915 km? that corresponds to
South  America, 1,250,000 km? to
Antarctica and 181 km?2 to Oceania,
according to the mapping records made
by the Military Geographic Institute
(IGM) in 2005. Also, Juan Fernéndez
archipelago, the Islands Salas y Gémez,
San Felix and San Ambrosio are part of
the national territory.

The Chilean maritime tferritory extends
from the maritime border with Peru in
the north until the Antarctic continental
shores in the south, excepting the offshore
area along the Drake Passage between
Cape Horn and the Antarctic Peninsula
(Ministerio de Defensa Nacional, 2010).

Chile is a unitary republic whose
political-administrative ~ framework s
based on three ferritorial government
levels: administrative regions, provinces
and districts'.

Geography and morphology

The topography of the country is mainly
determined by the following three
morphological units: the Andes mountain
range to the east; the Coastal mountain
range to the west; and the Intermediate
Depression located between these two
mountains. There are also other smaller
scale areas such as the Coastal Plains,
the Altiplano and the Magellanic Steppe.
These geological variety shapes become
a very rugged ferrain where the flat
terrains do not exceed 20 % of the
continental territory.

Chile has a variety of climates
determining mainly by its latitude and
height, which originate four macro
bioclimates: tropical, Mediterranean,
temperate and anti-boreal, with 127
terrestrial ecosystems are distributed,
and 96 marine ecosystems along the

Chilean coast.
Land use

Most part of the territory corresponds
to areas without vegetation (31.7 %),
grassland and natural bushes (27.5 %)
and native forest (19.4 %); urban and
industrial areas represent only 0.6 %
of the total surface area, but showing
a sustained upward trend (CONAF,
2017). The Table 1 presents the land use
change.

' The Constitution of the Republic of Chile points out in his article 110 that "For the internal governance and administration of the State, the
territory of the Republic is divided into regions and these into provinces. For the purposes of the local administration, the provinces are

divided into districts. The creation, abolition and designation of regions, provinces and districts; the modification of their limits, as well as the
appointment of the regions and provinces capitals, will be subject of the Organic Constitutional Law" and of exclusive initiative by the President

of the Republic.
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Table 1. Land use change, disaggregated by type according to the CONAF

@ Land use 1990 2000 2010 2013 2014 2015 2016
Forest Land 17,902,864 18,801,801 19,388,946 19,544,709 19,596,630 19,648,551 19,700,472
Native Forest 16,233,959 16,181,672 16,241,849 16,266,573 16,274,814 16,283,055 16,291,296
Mixed Forest 127,938 163,371 169,838 169,210 169,001 168,792 168,583
Plantations 1,540,968 2,456,758 2,977,259 3,108,926 3,152,815 3,196,704 3,240,593
Cropland 3,750,485 3,396,772 3,213,739 3,170,459 3,156,032 3,141,606 3,127,179
Grassland 18,622,715 17,969,037 17,482,413 17,346,384 17,301,042 17,255,699 17,210,356
Wetland 4,918,863 4,948,188 4,951,155 4,951,189 4,951,201 4,951,212 4,951,224
Settlements 165,765 279,459 369,113 394,957 403,572 412,187 420,802
Other Land 28,916,341 28,881,776 28,871,668 28,869,334 28,868,556 28,867,778 28,867,001
Total 74,277,034 74,277,034 74,277,034 74,277,034 74,277,034 74,277,034 74,277,034

Regarding the air quality according
to the Third Report of the Environment
Status  (MMA, 2017) this  topic
remains as one of the priorities in the
environmental management. Most of
the national territory is affected by air
pollution, by which various actions
are being implemented that including
9 decontamination plans in force,
others in elaboration process set by the
Decontamination Strategy, and the work
with the communities in order to improve
the household energy efficiency. In this
matter, as shown by various statistics
at a national level, the combustion of
firewood remains the main emitter of
PM2.5 for 2015, while mobile sources,
thermal power plants and other industrial
processes are mainly responsible for
emissions of nitrogen oxide (NO,).
Emissions of sulfur dioxide (SO,) are
led by copper smelters and thermal
power plants, due to the sulfur content
of the raw materials processed in both
industrial activities.

In relation to waste, also according to the
Third Report of the Environment Status
(MMA, 2017), it remains as a significant
problem and if the economic growth
continues that will be worse. Chile shows
an average daily rate of 1.1 kg of waste
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per person for 2017, that is 396 kg per
person of waste generation annually. For
this reason, the Government promoted
Law N° 20,920 Framework for Waste
Management,  Extended  Producer
Responsibility and Recycling Promotion,
known as the REP Law under the principle
of “polluter pays”.

On the other hand, Chile has water
shortage  problems. Between 2008
and 2017, the General Directorate of
Water (DGA), declared 82 areas with
water shortage between the regions
of Atacama and Aysén, mainly in the
regions of Coquimbo, Valparaiso, Maule
and the Metropolitan Region. In addition,
in 2008 the Ministry of Agriculture
informed that the most geographically
extensive  drought was reported,
declaring an agricultural emergency for
225 districts across the country which
has continued as a "Mega-drought".
This means that the drought at a national
level affects 72 % of the country's land
in different categories (mild, moderate,
severe), corresponding approximately
to 55 million hectares. The affected
population is 16 million inhabitants
(90 %) (Ministerio de Agricultura, 2016).

Regarding the climate, although there
are differences according to the country’s
areas, at the aggregate level there is a

considerable increase of temperature,
particularly in  the daily maximum.
According to the Meteorological
Directorate of Chile (DMC), during
2017, there were thirty records, in
absolute terms and monthly and annual
averages. As a result of this rise, there
has been an increase in the frequency
and the intensity of heat waves, with
more than 50 consecutive ones between
2015 and 2016, and between 2016
and 2017 (Direccién Meteorolégica de
Chile, 2018).

Based on DMC data, it could be said
that even though in most areas of the
country there is a trend to a decrease
in rainfall during the period 1961-
2016, it can be noted that its intensity
shows a great variation. The extreme
rainfall events tend to be more prevalent
in regions of scarce rainfall, such as
Antofagasta, Atacama and Coquimbo
regions, which it is important to highlight
given the occurrence of mass movements
and floods, such as those that happened
in May and January 2017. However,
the central area of the country continues
with a deficit in the total annual rainfall,
ending the year of 2017 with a 17 %
less rainfall in average, extending to
9 consecutive years with deficit. In the
south-austral area of the country, during
2017, the annual rainfall was in the



normal ranges (Direccién Meteorolégica
de Chile, 2018).

In the summer of 2017, the south-central
zone of the country was affected by a
megadfire that covered over 500,000
hectares, known as "Storm Of Fire"
because of the infensity of the line of fire
exceeding 60,000 kW/m, thus defining
a new range in the measurement of fire

scale (CONAF, 2017).

Regarding biodiversity, the National
Biodiversity Strategy in force suggested
to protect 10% of the surface of the
most relevant ecosystems in the country,
reaching this goal in a number of
terrestrial ecosystems described at a
national level. This strategy is being
updated in line with the "Strategic

Biodiversity Plan for 2011-2020 and the
Aichi Goals". In 2017, it was found that
the vegetation formations with greater
profection percentage in the National
System of Protected Areas correspond
to the evergreen thicket and peatland,
mainly through the creation of national
parks and forest reserves.

Population

According to the last census of 2017, the
Chilean total population is 17,574,003
inhabitants, 48.9 % of which are men
and 51.1 % women (INE, 2017). The
Chilean population experienced an
important growth during the 20th

century, but the growth rate slowed in
the first decade of the 21st century, and
it is projected to further decline toward
2050.

Through the vyears, the population
has aged, which can be observed
in changes in the distribution of age
groups: there is a decrease in the
number of people between 0-14 years
and an in the number of
people 65 years old or elder. This is
also reflected in the dependency ratio,
because while dependence of older
adults has increased, that of children has
decreased (Table 2 and Figure 1) (INE,
2017).

increase

Table 2. Population Indicators of Chile, disaggregated per age group, based on the Population Census 2017, INE

POPULATION

1992 CENSUS

2002 CENSUS

2017 CENSUS

Total population

Population 0-14 years
Population 15-64 years
Population 65 years or elder
Urban population percentage

Elderly/children ratio

Source: INE, Census 2017.

13,348,401 15,116,435 17,574,003
29.4% 25.7% 20.1%
64.0% 66.2% 68.5%
6.6% 8.1% 11.4%
83.5% 86.6% 87.8%
22.3% 31.3% 56.9%

Pueblo de San Pedro de Atacama, Juan Ern
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Figure 1. Evolution of the population in Chile according to age group

. 20
O
g 18 —
8
e 16
o 14
2
S 12 S
E 10
c 8
.0
o 6
2
ng_)_ 4
2
0 . . :

1992

e Total country

Prepared by MMA. Data source: (INE, 2017)

Social Development

Although Chile presents a positive
evolution of the Human Development
Index (HDI)?2 with a growth of 30 %
from 1980 to 2014 (0.64 to 0.83)
(UNDP, 2015) inequality remains
one of the biggest challenges of the
country, considering that the income
of 10 % of the richest population of

== (-14 years

2002

=== 15-64 years

the country is 30 times higher than the
10 % poorest population and shows
a Gini® coefficient of 0.502, according
to autonomous income (MDS, 2017).

The Ministry of Social Development
(MDS) based on data from the CASEN
survey, estimates poverty both by

income and multidimensional poverty.
The latter includes the following relevant

2017

= 65 years or more

dimensions of well-being: education,
health, labor and social security, housing
and environment, along with networks
and social cohesion. According to this
survey in 2017, poverty by income
and multidimensional were 8.6 % and
20.7 % respectively. Between 2006 and
20154 there was a significant reduction
of poverty (Figure 2).

2 The Human Development Index evaluates the progress of countries considering health (life expectancy), education (average years of schooling
and those expected] and income (gross national income per capita).
3 Index of inequality that shows the distance between the distribution of income with respect to a situation of perfect equality, which value is
within the range (0.1). O corresponds to perfect equality.
“ The series of data on poverty by income (estimated through the new measurement methodology) is available for years 2006, 2009, 2011,

2013 and 2015.
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Figure 2. Evolution of poverty in Chile
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Education with the environment and social

Regarding climate change contents in
the curricula of primary and secondary
education, these are addressed through
a Crosswise Learning Obijective (OAT
16. Protecting the natural environment
and its resources as a context of human
development), which from a social-
cultural dimension raises the commitment

responsibility, which it is approved for all
levels except for the last years of high
school which is in revision process.

Chile has an open and stable economic
model, which promotes trade and
investment. During 2017, the economic

2016

2018

activity grew by 1.5 % compared to
2016. There were increases in most of
the activities, being services and trade
the largest contribution to the GDP;
meanwhile, the main negative effects
came from business services, construction
and mining. More details of the GDP
from 2013 to 2017 are presented in
Table 3.

Table 3. Gross domestic product by type of economic activity, at current prices, reference 2013 (Billions of Chilean pesos)

SERIES DESCRIPTION 2013 2014 2015 2016 2017
Agricultureforestry 4,031 4,543 5,202 5,854 5,598
Fishing 631 1,295 800 960 1,296
Mining 15,144 16,214 13,689 13,661 18,135
Copper mining 13,466 14,743 12,494 12,042 16,220
Other mining activities 1,677 1,471 1,195 1,619 1,915
Manufacturing Industry 15,326 16,547 18,455 18,316 18,372
Food 3,993 4,421 4,902 5,245 5,534
Beverages and tobacco 2,039 2,166 2,768 2,542 2,594
Textiles, clothing, leather and footwear 377 362 342 350 306
Wood and Furniture 792 1,041 1,145 1,113 1,062
Pulp, paper and printing presses. 1,214 1,461 1,685 1,552 1,703
Oil Refining 1,153 1,464 1,729 1,691 1,612




SERIES DESCRIPTION 2013 2014 2015 2016 2017
Chemical, rubber and plastic products 2,202 2,227 2,328 2,141 1,951

Non-metallic minerals and base metals 897 855 840 825 684

Metallic products, machinery and equipment, and other 2,658 2,552 2,716 2,858 2,926
Electricity, gas, water and waste management 3,544 3,673 4,719 5,479 5,633
Construction 8,995 9,413 10,498 11,511 11,713
Trade 12,516 13,777 14,730 15,993 16,497
Restaurants and hotels 2,552 2,832 3,219 3,546 3,825
Transportation 6,500 6,974 8,586 9,074 9,152
Communications and Information services 4,309 4,424 4,612 4,751 4,747
Financial services 6,898 6,961 7,495 7,719 8,129
Business services 14,728 15,542 16,535 16,992 17,406
Housing and real estate services 9,805 10,710 12,024 13,240 14,025
Personal Services 15,022 16,194 17,674 19,612 21,322
Public administration 6,188 6,837 7,498 8,137 8,433
GDP at factor cost 126,187 135,938 145,737 154,846 164,281
Value added tax 11,041 11,967 13,120 13,722 14,705
Import duties 648 718 749 696 791
Gross Domestic Product 137,876 148,624 159,606 169,264 179,776

Source: Central Bank of Chile, 2018

In synthesis, Table 4 presents some key

indicators for Chile obtained from the
information presented in the Chile's
Third National Communication to the

United Nations Framework Convention
on Climate Change (3CN 2016) and
updated for this report.

Table 4. Key indicators for Chile

INFORMATION SOURCE

Geography and population

Area:

Total surface area (km?) 2,006,096

South American surface area (km?) 755,915 | The Military Geographic Institute (IGM)
Surface in Oceania (Easter Island) (km?) 181

Land uses:

Avreas of agricultural use (%) 4.2

Native forest (%) 19.4

Forest plantations and mixed forests (%) 4.4 | National Forestry Corporation
Grassland and bushes (%) 27.5 | (CONAF), 2017°

Urban and industrial areas (%) 0.6

Areas without vegetation (%) 31.7

5 With respect to the area of South America and Oceania.
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INFORMATION

SOURCE

Marine protected areas (1,000 ha) 46,323 | Ministry of Environment (MMA), 2018
) ] National Register of protected areas 1
The National System of Protected Wild Areas (SNASPE) 15 329 | www.bdmap.mma.gob.cl O
(thousand ha) !
Population:
Population year 2002 (persons) 15,116,435
Population year 2017 (persons) 17,574,003
Mdle year 2017 (%) 48.9 'IZ'IE)e] I;Icggnsilslnsmure of Statistics (INE),
Female year 2017 (%) 51.1 | www.census1520.cl
Rural population year 2017 (%) 12.5
Indigenous population year 2017 (persons) 2,185,792
Migrant population year 2017 (persons) 746,465
Social development
Life expectancy year 2017 (years) 79.3 | The National Institute of Statistics (INE),
Infant mortality year 2015 (per thousand live births) 6.9 | 2017
Literacy rate year 2013 (%) 96.26 | UNESCO
Urban population connected to sewerage systems year 2016 (%) 96.83
Urban population with potable water year 2016 (%) 99.92 (Ssulgggfng?]dznce of Sanitary Services
Wastewater treated at treatment plants year 2016 (%) 99.93
Human Development Index Year 2015 0.847 ;tfgl:g::‘e&Hggin;grgilﬁsg‘;néo] 6)
Population in extreme poverty year 2015 (%) 3.5
Population living in poverty year 2015 (%) 1.7
Rate between richer %10 and poorer %10 year 2015 27.2 MDS, 2016
Gini Coefficient (autonomous) year 2015 0.495
Economic Activity
GDP year 2017 (million USD) 277,075.9
GDP per capita, year 2017 (USD) 15,346.4
Estimated GDP growth as of 2017 (%) 1.5 | World Bank, 2018
Trade in Goods year 2016 (% GDP) 47.8
Exports of goods and services year 2017 (% GDP) 28.7
Trade Balance year 2017 (million USD Fob) 7,922
Mining exports year 2017 (million USD Fob) 37,957 | Central Bank of Chile Statistics
Agriculture and Forestry exports year 2017 (million USD Fob) 5,610 vwwbeentrol.c
Industrial exports year 2017 (million USD Fob) 25,663

Source: Climate Change Office of the MMA




2. INSTITUTIONAL ARRANGEMENTS
FOR CLIMATE CHANGE

Below is presented the existing institutional
framework. The intention is promoting the
coordination and collaboration between
different levels of decision-making,
including different partners, actors and
sectors, in environment matters focused
on climate change.

The Constitution of Chile guarantees, as
a fundamental right, to live in a pollution

free environment assigning to the State
liabilities on protecting and preserving
the nature and the environmental
heritage (Gobierno de Chile, 2002).
On March 1994, Law N° 19,300 of
General Bases of the Environment was
enacted, laying down the bases for the
environmental institutional  framework
and creating the National Environment
Commission (CONAMA), the first
Chilean environmental agency and
supervising compliance in the matter. On
April 1997, the Environmental Impact

Assessment System (SEIA) started as an
environmental management instrument.
On January 2010, Law N° 20,417
created the Ministry of Environment
(MMA), the Environmental Assessment
Service (SEA) and the Superintendence
of the Environment (SMA). On the
other hand, Law N°20,600 of 2012
created the Environmental Courts. A
brief overview of the national institution
framework related to environmental
issues and climate change is summarized
in Figure 3.

Figure 3. Organization chart of the Chilean environmental institutional framework and its main functions
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Source: MMA, 2018.
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2.1.1. President of the Republic

According to the Government Program
2018 - 2022 of the current President

of the Republic, Mr. Sebastian Pifera,
there are six major axes related to the
Environment: environmental institutional
qQir

and green areas, circular economy,
waste management and environmental
remediation, and climate change.

@

framework, quality, biodiversity

Regarding to climate change, the main objectives are to:

I. Implement a Law on climate change in order to comply with our international commitment

to the year 2030.

II. Create or strengthen the National System of National Inventories of Greenhouse Gases
(GHG), the National System for prospective GHG emissions and the Pollutants Release
and Transfer Register.

IIl. Integrate the adaptation of climate change into the National Investment System, the
National Strategy for Disaster Risk Reduction, the Strategic Environmental Assessment and
the standards for infrastructure and buildings.

IV. Assign sectorial responsibilities for reducing global emissions, update the adaptation
plans and strengthen the supervising over the carbon tax by the Superintendence of the
Environment.

V. Create a Climate Change Forum to promote the inclusive and participatory approach
to the prevention and adaptation fo climate change.

VI. Decentralize and regionalize the actions of mitigation, adaptation and capacity
building in the field of climate change.

VII. Create a Scientific Advisory Committee of climate change in order to promote science-
based decision-making.

VIIl. Create a funding strategy, along with the creation of a National Climate Fund
for scientific research, information generation, measures design and the transfer of

technologies.

On Thursday, July 5, 2018 the
President of the Republic, Mr. Sebastian
Pifiera, together with the Minister of
Environment, Ms. Marcela Cubillos and
with the special participation, as a guest,
of the economist and French diplomatic
PhD Ms. Laurence Tubiana, CEO of the
European Climate Foundation, officially
launched the designing process of a law
on climate change for Chile. Among the
major announcements of this activity,
it was indicated that it is needed to

move foward a country more resilient
to climate change, so the law will have
a medium and long-term vision and it
will be built from the regions through a
highly participatory process. The law will
establishes the objectives of greenhouse
gas reduction and adaptation to climate
change, in addition to establishing a
system of climate governance, allowing
to face the challenges of this reality
adequately.

Until December 2018, the "Dialogue

about the Framework Law on Climate

Change" will be carried out through
the MMA at each of the regions in the
country, where is expected that ONGs,
academia, communities, associations,
private sector, congressmen, authorities
from various ministries and local
authorities participate, among others.

Lago Chungard, Parque Nacional Lauca, Felipe Cantillana - Imagen de Chile



Between January and February 2019,
the preliminary draft shall be prepared,
to be submitted to Public Consultation
(PAC) in March. The Government aims to
complete the process before July 2019 in
order to present it to the Congress.

2.1.2. Ministry of Environment
(MMA)

The MMA, is the State’s entity
responsible  for  collaborating  with
the President of the Republic in the
design and implementation of policies,
plans and programs on environmental
matters, as well as in the protection
and conservation of biodiversity and
renewable natural and water resources,
promoting  sustainable  development,
the integrity of the environmental policy
and its regulation. Law N° 20.417 of
2010, which created the Ministry, the
Environmental Assessment Service and
the Superintendency of Environment,
establishes that the MMA must "propose
policies and formulate plans, programs
and action plans on climate change.

In the exercise of this competence, it must
collaborate with the different entities of
the State Administration at a national,
regional and local level in order to
be able to determine their effects,
as well as the establishment of the
necessary measures for adaptation and
mitigation®”. The different components of
the environmental institutional framework
and the main function of each are shown
in Figure 3.

2.1.3. Ministers Council for
Sustainability (CMS)

20.417 of 2010 adlso
Ministers Council for

The Law N°
created the

8 law 20.417, Article 70 letter h.

Sustainability (CMS), chaired by the
MMA and integrated by its peers of
Agriculture; Finance; Health; Economy,
Development and Tourism; Energy; Public
Works; Housing and Urban Planning;
Transportation and Communications;
Mining and Social Development. lts
main objective is to promote policies and
regulations focused on sustainability.

Since Chile ratified the United Nations
Framework Convention on Climate

Change (UNFCCC) in 1994 and also
joined the Kyoto Protocol in 2002, it has
actively participated in the discussions

illana - I}nagen de C
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and international efforts, in addition
to faithfully fulfill the commitments as a
developing country.

On 13 February 2017, through Supreme
Decree N°30 of the Ministry of Foreign
Affairs’, the Paris Agreement was
enacted, adopted at the twentyfirst
meeting of the Conference of the Parties

to the UNFCCC.

2.2.1. Climate Change Office (OCC)
of the Ministry of Environment

In 2010, the Climate Change Office was
created, which is directly dependent of
the Undersecretary of Environment.

According to the MMA Resolution
No. 278, April 2018, the OCC is
responsible (a) to generate and collect
technical and scientific information
to support the design of policies and
formulation of plans and programs in the
field of climate change; (b) to follow up
and to advise the Ministry on progress in
the implementation of the public policy
instruments on climate change in the
country; among other functions indicated
in the resolution.

In addition, the National Ozone Unit
established in Chile since 1993 is part
of the OCC, which is responsible for
compliance with the Montreal Protocol
and its amendments, supporting the
country through the implementation
of investment projects and technical
assistance,  public  outreach, and
preparation or amendment of standards.

7 Supreme Decree N° 30, of February 13, 2017 of the Ministry of Foreign Affairs enacts the Paris Agreement, adopted at the twenty-first
meeting of the Conference of the Parties to the United Nations Framework Convention on Climate Change, may be accessed in the link:
https://www.leychile.cl/Navegar2idNorma=1103158
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The OCC coordinates the activities of
the Inter-Ministerial Technical Committee
on Climate Change (ETICC), it acts as:
National Designated Authority of the
Clean Development Mechanism (CDM),
Technical Advisor to the Committee for
International  Negotiation, Designated
Authority for the Adaptation Fund,
Focal Point of the IPCC, Focal Point
of the Iberian-American Network of
Climate Change Offices, Focal Point of
the Project EUROCLIMA+, Focal Point
of NAMA Registry, Focal Point of the
Climate and Clean Air for the reduction
of shortlife pollutants, representative for
the Inter-American Institute for Global
Change (IAl), among others. In addition,
the OCC participates in various networks
for the exchange of information, such
as the l|berian-American Network of
Climate Change Offices (RICCO), the
Regional Cooperation Program between
the European Union and Latin America
(EUROCLIMA), the Scientific Committee
for Climate Change of the Pacific Alliance
and the Independent Association of Latin
America and the Caribbean (AILAC)
and the Latin America Network of GHG
Emission Inventory (REDINGEI).

2.2.2. Inter-Ministerial Technical
Committee on Climate Change
(ETICC)

The ETICC is an instance of inter-
ministerial coordination, created in
2015 and coordinated by the OCC,
whose members are focal points of the
Ministries related with Climate Change:
Ministry of Finance, Ministry of Foreign
Affairs, Ministry of National Defense,
Ministry of Social Development, Ministry
of Agriculture, Ministry of Education,
Ministry of Energy, Ministry of Health,
Ministry of Housing and Urban Planning,
Ministry of Public Works, Ministry of
Transportation and  Communications,
Ministry of Mining, Ministry of Economy,

Ministry of National Assets, Ministry of
Women and Gender Equity and Ministry
of Environment.

2.2.3. Agency for Sustainability and
Climate Change (ASCC)

In 2016, it was formed the Agency of
Sustainability and Climate Change, lo-
cated in the Committee of the Production
Development Corporation (CORFO) of
the Ministry of Economy, Development
and Tourism, the successor of the Nation-
al Council for Clean Production. The role
of the ASCC is to promote the inclusion
of the climate change and sustainable
development issue in the private sector
through public-private agreements and
the implementation of programs and
projects that contribute to the construc-
tion of a low-carbon economy and the
fulfilment Chile commitments in the Paris
Agreement. lts fields of action are the
promotion, entrepreneurship, innovation,
the implementation of climate actions for
mitigation and adaptation to climate
change, mitigation and adaptation
technologies, the funding for mitigation
and adaptation actions and capacity
building. Its main instrument is the Clean
Production Agreements which involve the

Pingiiinos en Bahia Indtil, Tierra del Fuego, Juan Ernesto Jaegger - Imagen de Chile
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private sector and which was the first
nationally appropriate mitigation action
recognized by the UNFCCC in 2012.
It is also a focal point of the Network
and Climate Technology Center in Chile
(CTCN).

2.2.4. Permanent Presidential
Advisory Commission on Climate
Change

With the objective of strengthening
the technical quality and harmony of
the public policy on climate change,
on November 22, 2017, through
Supreme Decree N° 52 of the Ministry
of Environment, it was created the
Permanent Presidential Advisory
Commission on Climate Change, which
mission is fo advise the President of
the Republic in everything related to
the identification and formulation of
policies, plans, programs, measures
and other activities related to climate
change, as well as the fulfillment of
Chile’s international commitments, in
particular, the Paris Agreement, and
in the development and proposal of a
national public climate policy .

¢ Supreme Decree N° 52, November 22, 2017 the Ministry of Environment creates permanent the Permanent Presidential Advisory
Commission on climate change may be accessed at the link: https://www.leychile.cl/Navegar2idNorma=1113261
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This Commission is composed of 36
members, among which are authorities,
former presidents of the Republic,
representatives of trade associations,
academia, representatives of non-
governmental organizations and a
representative of the President of the
Republic.

2.2.5. Regional Committees on
Climate Change (CORECC)

CORECCs are committees established
at each of the administrative regions of
the country, through a summons by the
Intendente (top regional authority) to the
restofthe regional authorities, considering

the Regional Secretary of Environment
to act as the Executive Secretary of the
CORECC, and including representatives
of other ministries and municipalities
interested in the implementation of
climate change adaptation or mitigation
activities in their respective jurisdictions.
Local actors from the private sector,
civil society, academia, ONGs, among
others, can also participate, depending
on each region.

CORECCs are an instance of the
regional authorities’ leadership  to
address the challenges of climate

change. Their function is to promote and
facilitate the implementation, at regional

and local level, both of climate change
policies arising at their own ferritory
and those driven by the national level,
for example the National Action Plan on
Climate Change (PANCC) 2017-2022,
the National Plan for Adaptation on
Climate Change, the sectorial plans of
adaptation among other actions in the
field of climate change, according to the
needs and possibilities at regional and
local level.

The framework within  which the
CORECC:s are inserted as a leadership
institution on climate change at a
regional level, is shown in Figure 4.

Figure 4. Outline of the institutional structure for implementing climate change policies
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Civil Society)

MUNICIPALITIES

Climate Change Office presides
over ETICC

Inter-Ministerial Technical

Team on Climate Change

(ETICC)

40 Chile’s Third Biennial Update Report - Il Ministry of Environment



The Citizens Participation (Civil Society
organizations) is represented in this
structure by a National Consultative
Council at the national government level,
and by Regional Advisory Councils
(one at each region) at the regional
government level. Citizens’ participation
is organized by the corresponding
CORECC, with the purpose of achieving
the support of the local citizens affected
by the implementation of the measures

(Moraga, 2016).

2.2.6. Chile’s Technical Team
for monitoring, reporting and
verification

Within the context of the ever greater
challenges that climate change poses
and, in particular, the new demands
that the regime of the Paris Agreement
projects on the field of monitoring,
reporting and verification (MRV), in
January 2018 the "Technical Team for
monitoring, reporting and verification"
of Chile (ETMRV-CHILE) was created,
consisting of nine public sector institutions
which is constituted as an instance of
work permanently aimed to encourage
communication and interaction among
various actors that follow-up the efforts to
mitigate climate change in the country,
exchange experiences and lessons
learnt on MRV, and the development of
different objectives associated with this
issue in the short and in the medium term.

More detailed information regarding the
ETMRV-Chile can be found in Chapter Il
of the current Biennial Update Report.

The  national  institutional  public
framework has a series of institutions,
agencies or entities that, without

belonging to the MMA, are linked to
the climate change. The following are
the ministries that currently have units,
departments or offices  specifically
associated to this matter:

2.3.1. Ministry of Foreign Affairs
(MINREL)

The focal point of Chile for the UNFCCC
is the Directorate of Environment and
Ocean Affairs (DIMA). The follow-up
of climate change, both bilateral and
multilateral, resides in the DIMA, unit
responsible for coordinating the position
of Chile in the UNFCCC negotiations,
seeking that the country is recognized
as a relevant and constructive actor in
climate change negotiations.

On the other hand, the Generadl
Directorate for International Economic
Relations  (DIRECON) of  MINREL

coordinates the Bunker Fuels, Aerial
and Maritime Transportation Tables.
The purpose of the tables is to discuss
and agree on the position of Chile
regarding actions aimed to reduce GHG
emissions from international aviation and
maritime transportation. These issues
are addressed in the framework of the
International Civil Aviation Organization
(ICAO) and the International Maritime
Organization (IMO), respectively.

2.3.2. Ministry of Finance
(MINHACIENDA)

The Ministry of Finance is the Designated
National Authority of Chile to the
Green Climate Fund (FVC), created as
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a financing mechanism of UNFCCC,
through which it is intended to support
the efforts of developing countries to
limit or reduce their emissions, and help
them adapting to the effects of climate
change.

Also, the Ministry of Finance is part of
the Green Climate Fund Board through
a group composed by Argentina, Chile,
Mexico and Peru.

To support the work of the National
Authority of the FVC, a Technical
Secretariat has been created, composed

of: MINHACIENDA, MINREL and MMA.

2.3.3. Ministry of Energy
(MINENERGIA)

The Ministry of Energy develops and
coordinates, in a transparent and
participatory manner, plans, policies
and standards for the proper functioning
and development of the sector, ensures
compliance and advises the Government
on matters related to energy; ensuring
that all Chileans can access energy
in a safe way and at reasonable and
competitive prices. Among the various
divisions belonging to the institution, in
the field of climate change stand out: The
Prospective and Energy Policy Division
which is responsible, among other
functions, to prepare the inventory of

a1
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GHG emissions in the Energy sector, and
the Division for Sustainable Development
which main objective is to coordinate
and reconcile the energy policy with the
local development, climate change and
care for the environment.

MINENERGIA is the Technical Focal
Point of project PMR (Partnership for
Market Readiness, World Bank, www.
thepmr.org) whose objective is to
strengthen the institutional, regulatory
and industrial capacity to implement
carbon pricing instruments (IPC) and a
robust MRV system to capture co-benefits
and enabling a low-carbon development
in the Energy sector.

2.3.4. Ministry of Agriculture
(MINAGRI)

The Ministry of Agriculture is responsible
for promoting, guiding and coordinating
the forestry-agricultural activities of the

country. All institutions belonging to the
ministry are related to the issue of climate
change. Technical coordination between
the different services of MINAGRI in the
field of climate change is made by the
Intra-ministerial Technical Committee on
Climate Change (CTICC), created in
2015 and formalized through the Exempt
Decree N° 360 of 2017°. The objective
is fo be able to coordinate all Agricultural
Services to advise the Minister of
Agriculture on climate change policies
for the agriculture sector. The Agricultural
Studies and Policies Office (ODEPA) is

responsible for its coordination.

The National Forestry Corporation
is part of the MINAGRI (CONAF), a
private entity which main task is to
manage the forest policy in Chile and
foster the development of the sector
through  promotion,  environmental-
forestry control, forestry protection
of vegetation resources and the
conservation of biological diversity
for the benefit of society. CONAF is
the Focal Point and responsible for
implementing the approach of incentives
policy on the Reduction of Greenhouse
Gas Emissions caused by Deforestation
and forest Degradation, the conservation
and the increase in CO, capture known
as REDD+, of the UNFCCC. CONAF
is also the national focal point of the
United Nations Convention to Combat
Desertification (UNCCD) and of the
United Nations Forum on Forests (UNFF),
through the Unit for Climate Change and
Environmental Services (UCCSA).

It is highlighted that MINAGRI, through
ODEPA, coordinate the preparation of
the GHG inventory of the Agriculture and
Land use, land-use change and forestry
(LULUCF) sectors, which is developed
through two technical teams, including
the Agriculture sector composed of

? Available at http://www.odepa.gob.cl/wp-content/uploads/2017/12/Dex-360.pdf
19 http://unfccc.int/resource/docs/2011/cop17/eng/09a0 1 .pdf
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the Institute of Agricultural Research
(INIA) and LULUCF sector composed of
CONAF and INFOR.

2.3.5. Other agencies featured

In addition, other agencies stand out that
have significantly advanced in the issue
of climate change within their institutions,
including:  Ministry of Housing and
Urban Planning (MINVU), Ministry of
Social Development (MDS), the Energy
Sustainability Agency and CORFO.

Chile, as a signatory country to the
UNFCCC and as a developing country
(non-Annex 1), has submitted three
national  communications, the last
one was prepared by the MMA and
presented in 2016.

The Conference of the Parties (COP),
at its seventeenth session, adopted the
guidelines contained in decision 2/
CP.17%, annex lll, for the preparation
of biennial update reports (BUR) of the
Parties not included in annex | to the
Convention. These guidelines outline
the objectives and the scope of the
information to be communicated. Also,
by decision 2/CP.17, the COP decided
that the Parties not included in annex
I, in accordance with their capabilities
and the level of support provided for
information, shall submit their first BUR
no later than December 2014. Chile has
submitted two BURs, the second one in
2016.



Arrangements made by Chile for the
fulfilment of these commitments are in
line with the institutional framework
presented above. The Climate Change
Office has coordinated the preparation
of the present report, by developing a
process to gather information, together
with public institutions with environmental
competence.

The specific arrangements for the
development of the national inventory of
GHG emissions in Chile are described in
detail in Chapter 2 of this report.

The first BUR from Chile was submitted
to the UNFCCC on December 10,
2014 in compliance with the time limit
established at COP 17 in Durban.
During 2015 Chile was subject to the
process of International Consultation and
Analysis (ICA). This process consisted
in a week of technical analysis carried
out between May 18 and 22, 2015, in
Bonn, Germany, with the participation
of experts belonging to the Consultative
Group of Experts and the Secretariat of
the Convention, in addition to experts
from five countries that belong to Annex
| and non-Annex |. The report of the

process was completed in November,
2015.

The second BUR of Chile was submitted
to the UNFCCC on November 12, 2016.
During 2017, Chile was subject to the
process of International Consultation and
Analysis (ICA). This process consisted
in a week of technical analysis carried
out between May 22 and 26, 2017, in
Bonn, Germany, with the participation
of experts belonging to the Consultative

Group of Experts and the Secretariat of
the Convention, in addition to experts
from five countries that belong to Annex
| and non-Annex |. The report of the
process was completed in December
2017, and the conclusions presented in
the process'' are:

|.That the information provided by the
report is consistent with the UNFCCC
guidelines, concluding that the
information analyzed is completely
transparent.

Il. The country is congratulated for the
progress made in subjects of institution-
al framework, and recognizes that the
plans to improve the MRV systems will
allow achieving sustainability of the
report fo the Secrefariat.

Ill. The country is congratulated for
its efforts in utilizing the most recent
guidelines in the preparation of its
GHG inventory, reporting both the
level of emissions and trends, such
as the propagation error to estimate
uncertainty.

IV. Chile reported data and

additional actions with respect to

the implementation of mitigation
measures, providing more detailed and

transparent information in comparison
with its first BUR.

V. This second BUR clearly identifies
a number of needs related to the
development of the GHG inventory,
mitigation and support.

VI. The Consultative Group of Experts
in consultation at the country identified
the capacity-building needs related to
the facilitation of the report according
to the UNFCCC guidelines and its
participation at the ICA.

" https://unfccc.int/sites/default/files /resource/docs /2017 /tasr/chl.pdf

12 https://unfccc.int/documents/69441

The process of analysis of the second
BUR from Chile concluded with the fifth
workshop of the "Facilitative Sharing
of Views" (FSV), developed on May 4,
2018, in Bonn, Germany, within the
framework of session number 48 of the
Subsidiary Body on Implementation (SBI)
of the UNFCCC. During the workshop,
Chile presented the BUR document, in
addition to sharing the experience and
lessons learnt during its preparation and
process of technical analysis'?.

=
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This chapter is the summary of the
National Greenhouse Gas Inventory
Reportin Chile, series 1990-2016 which
contains the Fifth National Greenhouse
Gas Inventory of Chile (Chile’'s NGHGI)
presented by the country to the United
Nations Framework Convention
on Climate Change (UNFCCC) in
compliance with article 4, paragraph
1(a) and article 12, paragraph 1(a)
of that Convention, and decision 1 of
the 16th Conference of the Parties of
Cancun, in 2010.

Chile’s NGHGI covers the entire national
terrifory and includes emissions and
removals of greenhouse gas (GHG:)
of anthropogenic origin not controlled
by the Montreal Protocol?, emissions of
precursors and black carbon emissions
in a time series that goes from 1990
to 2016. The results of the estimates
of GHG emissions, precursor gases
and black carbon are presented at
the national level; in kilotons® (ki), and
they refer to 2016, the last year of the
inventory, unless otherwise expressed.
The positive numbers represent GHG
emissions, precursor gases and black
carbon, while the negative correspond
to removals.

This the

section presents general
background on the INGEI of Chile,
institutional ~ arrangements,  updating

process, methodology, key categories,
uncertainty and completeness. In Section
2 details trends in greenhouse gas

1. INTRODUCTION

emissions and removals in Chile. Sections
3 to 7 present detailed information of the
four sectors: Energy (which includes the
reporting items); Industrial processes and
products use; Agriculture; Land use, Land-
use Change and Forestry; and Waste.
Section 8 summarizes recalculations.

1.1. General background

On March 21, 1994 the UNFCCC came
into force, ratified by Chile in the same
year, with the purpose of stabilizing
GHG concentrations in the atmosphere
at a level that would prevent dangerous
anthropogenic interference  with  the
climate system. In order to achieve this
objective, all members of the UNFCCC
shall  prepare, periodically update,
publish and facilitate national GHG
inventories (NGHGI).

NGHGIs consist of a comprehensive
numeric listing of the entry of each of the
anthropogenic GHG emissions released
or absorbed from the atmosphere
in an area during a specific period,
usually corresponding to a calendar
year. NGHGIs are aimed to defermine
the magnitude of GHG emissions and
removals that are directly attributable
to human activity, as well as the specific
contribution of the country to the
phenomenon of climate change.

For a quantification to ensure credibility,
consistency and comparability among

the  NGHGIs, UNFCCC proposes
methodological guidelines developed by
the Intergovernmental Panel on Climate
Change (IPCC) to prepare or update their
inventories. In the NGHGIs, economic
sectors of the countries are grouped
info sectors that share characteristics
relating to the processes that generate
emissions or removals. These sectors are
Energy Industrial Processes and product
use (IPPU); Agriculture; Land use, land -
use change and forestry (LULUCF), and
Waste.

' The Report of the National GHG Inventory in Chile, series 1990-2016 is included as technical annex of the Third Biennial Update Report

from Chile submitted to the UNFCCC.

2 The GHG inventories included are: carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O), hydrofluorocarbons (HFC), perfluorocarbons

(PFC) and sulfur hexafluoride (SF,).

% One kilotonne (k) is equivalent to a gigagram (Gg) or 1,000 tonnes.
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According to  the international
agreements, developing countries, such
as Chile, must submit their NGHGIs to
the UNFCCC as a part of the national
communications (every four years) and
of the biennial update reports (every two
years since 2014).

In addition, Chile’s NGHGI will include
the report on black carbon, aerosol
considered a climate shortlife enforcer,
because it has the ability to absorb solar
radiation, transforming it into heat and
significantly  contribute  the radiative
forcing (Bond et al., 2013). Black carbon
is the product of incomplete combustion of
fossil fuels, biofuels and biomass. Chile,
in its contribution determined for the
Paris 2015 Climate Agreement (NDC),
paragraph 2.6: "Chile Paper on short-
life pollutants", includes the commitment
to mitigate shortlived pollutants, so the
accounting of this contaminant is of great
importance.

1.2. Institutional
Arrangements for the

preparation of the Chile’s
NGHGI

In response to the commitments made
by the country to report and present
its NGHGIs to the United Nations, the
Climate Change Office of the Ministry
of Environment of Chile designed,
implemented and has maintained, since
2012, the National GHG Inventory
System of Chile (SNICHILE), which
contains the institutional, legal and
procedural arrangements  established
for the biennial update of Chile GHGIs,
in order to ensure sustainability in the
preparation of NGHGlIs in the country
and to maintain the consistency of GHG
flows notified, and the quality of results.
In addition, since the current NGHGI
estimates of black carbon are included
and reported.

The permanent work of the SNICHILE is

divided into five lines of action covering
the areas and activities required for the
fulfilment of the objectives. These lines of
action are:

SNICHILE Operation: ongoing
management of SNICHILE through
the maintenance of an organizational
structure  with  defined roles and
responsibilities.  SNICHILE  has an
internalized  organizational  structure
within  the State apparatus  and
independent  of  other  pollutants

inventories, coordinated by the MMA.
Thus, Chile’s NGHGI is the result of a
collective and permanent effort from
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the Ministries of Agriculture, Energy
and Environment, which have worked
in coordination within the framework of
SNICHILE, strengthening Chile’s NGHGI
preparation by adding the expert
knowledge of the different participating
sectorial  ministries. ~ SNICHILE s
composed of the National Technical
Team (the Coordinating Technical Team,
AFOLU Coordinating Team and Sectorial
Technical Teams), the Coordinating
Reports Team, the Council of Ministers for
Sustainability, and internal and external
experts (Figure T).
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Figure 1. Organizational structure of SNICHILE

National technical Team

Council of Ministers for
Sustainability

Reports Coordinating
Team (MMA)

Coordinating Technical
Team (MMA)

Internal and External
experts

Energy Technical Team

(MINENERGIA)

Source: Coordinating Technical Team of the MMA

Update of Chile’s NGHGI: implementation
and maintenance of a Biennial Work Plan
with activities, timelines and budgets to
guide the permanent task of the National
Technical Team. In general, during the
first year of the biennial cycle of the
work plan, Sectorial GHG inventories
(SGHGI) are updated, while in second
year crosswise themes in the Chile's
NGHGI are compiled and developed;
the inventory of black carbon; local

Waste Technical Team

(MMA)

UTCUTS Technical Team

(INFOR, CONAF)

GHG inventories; and preparation of the
reports (the NIR in Chile and the chapters
for BURs or national communications).

Quality Assurance and Quality Control
System: Improving the quality of the
Chile’s (transparency, completeness,
consistency, comparability and
accuracy) through the establishment
and implementation of quality assurance
and quality control procedures, and

verification. In addition, to identify
and prioritize potential improvements
of the Chile’s NGHGI a Continuous
Improvement Plan is prepared. Since
2015, the SNICHILE implemented a
Quality Assurance and Quality Control
System (QA/QC) in accordance with
the IPCC good practice guidance for the
NGHGI's preparation.
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Building and maintaining capacities:
increase of the technical capacities of the
professionals in the National Technical
Team of SNICHILE to generate a NGHGI
of the highest quality. To identify training
needs, the
Team performs a diagnosis of needs by
identifying gaps, barriers and obstacles,
and then prioritizes these needs.

Coordinating  Technical

Filing and communication: management
and protection of the information related
to Chile’s NGHGI and the adaption of
such information, so as to ensure access
and transparency of Chile’'s NGHGI. To
facilitate information management, since
2015 the Tabular Registration System
(TRS) was implemented, which consists
of a set of standardized folders and files.
From the same year the web platform of
SNICHILE (www.snichile.cl) exists aimed
to disseminating Chile’s NGHGI.

1.3. Update Process of Chile’s
NGHGI

The process of preparation of the current
Chile’s NGHGI began the first semester
of 2017 and concluded in mid-2018.
As noted in the Figure 2, each Sectorial
Technical GHG
inventory of its own secfor which implies

Team prepares the

gathering the information; the calculation
of GHG emissions and removals; and
the preparation of the report. Then the
Coordinating Technical Team compiles
the SGHGI and develops cross-cutting
issues, generates the inventory of black
carbon and with that material prepares
Chile’s NGHGI, local GHG inventories
and their respective reports. Then each
Sectorial Technical Team approves the
National Inventory Report in its final
version

On the quality assurance process, it
should be noted that during the previous
inventory (series 1990-2013) a review
by experts of the Federal Environment
Agency of Germany culminated, who
are thanked for their contribution, as
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well as the Project Information Matter
of the German Society for International
Cooperation (GlIZ) for the coordination,
and the Low Emission Capacity Building
(LECB-Chile) project of UNDP which
partially financed this process.

In the same areq, the current NGHGI
went through a brief quality assurance
process for the Energy, Agriculture
and LULUCF sectors performed by an
external professional, which purpose
was to review the information reported,
activity data, emission factors, GHG
trend among other. In addition to this

process, the intention is going through
a more comprehensive review within
the framework of the work carried out
by the Latin American Network of GHG
inventories (RedINGEI).

Finally, Chile’s NGHGI is delivered to
the Coordinating Team of Reports for its
inclusion in the Third Biennial Update
Report, together with the annexes and
other relevant information, as the needs
and support received and delivered
regarding inventories.
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Figure 2. The process of updating Chile’s NGHGI
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1.4. Methodology and main
sources of information

GHGs and precursor gases estimates
of the current Chile’s NGHGI, series
1990-2016, were carried out in line
with the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories*
and applying the IPCC software® (with

L J

/‘\

Waste Technical team
(MMA)

LULUCF Technical team
(INFOR CONAF)

the exception of the Agriculture and
LULUCF sectors; and some categories
of IPPU sector for which a level 2)
methodology was used; including the
analysis of main categories, uncertainty
assessment, completeness and
recalculations assessment. In addition,
Chile’'s NGHGI has been prepared to

meet the information requirements of

the UNFCCC Reporting Guidelines for
Biennial Update Reports from Parties not
included in Annex [ to the Convention®
and the Guidelines for the Preparation of
National Communications by Parties not
included in Annex | to the Convention’.
ANNEX 1 presents a summary of the
methods and levels applied in Chile’s

NGHGI.

4 Recovered from www.ipcc-nggip.iges.or.jp/public/2006gl/spanish/index. html
3 Recovered from www.ipcc-nggip.iges.or.jp/software/index.html

¢ Annex to Decision 17/COP8. Recovered from http://unfccc.int/resource/docs/spanish/cop8/cp807a02s.pdf#page=2
7 Annex Il to Decision 2/COP17. Recovered from htp://unfccc.int/resource/docs/2011/cop17/spa/09a01s.pdf#page=
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After estimating emissions and removals ~ dioxide equivalent (CO, eq), global of the IPCC. Table 1 displays the values.
of each GHG, and to report these in an  warming potentials (GWP) were applied
aggregate manner expressed in carbon  from the Fourth Assessment Report (AR4)

Table 1. Global warming potentials used in Chile’s NGHGI

GHG GWP
co, 1
CH, 25
N,O 298
HFC-23 14,800 2
HFC-32 675 ket
HFC-125 3,500 §
HFC-134a 1,430 §
HFC-143a 4,470 3
HFC-152a 124 8
HFC-227ea 3,220 ]
HFC-236fa 9,810 ]
HFC-245fa 1,030 3
HFC-365mfc 794 3
HFC-43-10mee 1,640 s
CF, 7,390 E
SF, 22,800 &
Source: Coordinating Technical Team of MMA, on the basis of AR4 2
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All default emission factors are from
the IPCC Guidelines of 2006, while
precursors estimate comes from the
Guide of Inventories of Air Pollutants
Emissions EMEP/EEA 2016. It should be
noted that the most important information
about Chile’s NGHGI is generated by
the same institutions to which Sectorial
Technical Teams belong, and in many
cases the same teams are also in charge
of its preparation. This is an advantage
given the data availability, the efficient
use of resources and understanding the
history behind the different trends.

Black carbon emissions were estimated
using the same activity data raised by the
corresponding Sectorial Technical Teams.
Emissions were estimated for the sources
that burn fossil fuel or biomass with energy
purposes; Agricultural waste burning;
forest fires; burning of hospital waste
and cremation, among other. According
to the source, the emission factor of fine
particulate matter (MP2,5) was selected
in addition to the corresponding black
carbon speciation factor, according to
the Guide for Inventories of Pollutants
Emissions into the air of the European
Monitoring and  Evaluation Program
(EMEP/EEA  Air  Pollutant  Emission
Inventory Guidebook 2016. Technical
guidance to prepare national emission
inventories. EEA Report N° 21/2016,
ISSN  1977-8449, https://www.eea.
europa.eu/publications/emep-eea-
guidebook-2016).  Regarding  black
carbon emissions of the LULUCF sector,
the emission factor of black carbon of the
associated to biomass burnt was used
(Akagi et. al, 2011).

It should be noted that for black carbon

emissions, emissions from biomass
burning in furnaces that produce bricks

(Ladrilleras) were not estimated, nor the

burning of oil or gas in the vents of oil
and natural gas production, due to the
lack of specific activity data.

For more detail of the information, the
reader is strongly encouraged to review
the National Inventory Report of Chile’s
GHG, series 1990-2016, document
included as technical annex to the Chile’s
Third Biennial Update Report submitted
to the UNFCCC.

1.5. Key categories

The concept of key category allows
identifying the categories that have a
significant impact on the NGHGI of a
country in terms of absolute level, trends
and uncertainty of GHG emissions and
removals. The main categories of Chile’s
NGHGI for 1990 and 2016 were
identified according to the criteria of level
and trend (N, TD), using the Method 1,
which considers emissions and removals
in an absolute manner and Method 2,
which also considers uncertainty.

Table 2 summarizes the emission
and sinks sources identified as key
categories, showing in turn with an "X"
the criterion or criteria and methods by
which they were categorized this way.
Some categories meet both level and
trend criteria, as is the case of 9 sinks
and sources of emission of Forest Lands
that Remain as Such. On the other hand,
there are sources of emission that are key
category only because of one criterion,
such is the case of Foaming Agents in the

trend with Method 2.

This summary is the basis for discussions
with Sectorial Technical Teams on the
quality of the estimates and possible
improvements. The key categories of

Chile’s NGHGI are also the subject of
a more detailed documentation and a
more exhaustive quality control.

Valdivia, Roderik Henderson - Imagen de Chile




Table 2. Summary of the Key Categories of Chile’s NGHG, series 19902016, according to the evaluations of level and trend,
using Methods 1 and 2

U L
1990 | 2016 | P!

12 12
1990 2016

1.A.1. | Energy industries - Solid Fuels CO, X X X X
1.A.1. | Energy industries - Liquid Fuels CO, X X X
1.A.1. | Energy industries - Gaseous Fuels Co, X X X
1.A.1. | Energy industries - Biomass N,O
1.A.2. | Manufacturing industries and construction - Liquid Fuels Co, X X X X
1.A.2. | Manufacturing industries and construction - Solid Fuels CO,
1.A.2. | Manufacturing industries and construction - Gaseous Fuels Co,
1.A.2. | Manufacturing industries and construction - Biomass N,O X
1.A.3.a. | Civil Aviation Co, X
1.A.3.b. | Road Transportation CO, X X X
1.A.3.b. | Road Transportation N,O
1.A.3.d. | Water-borne Navigation CO,
1.A.4. | Other sectors - Liquid Fuels Co, X
1.A.4. | Other sectors - Biomass CH, X X X
1.A.4. | Other sectors - Gaseous Fuels CO, X
1.B.1. | Solid fuels CH, X X
1.8.2.a. | Ol CH, | x X
1.B.2.b. | Natural Gas CH, X X X
2.A.1. | Cement production Co, X X X
2.B.8.a. | Methanol CO, X X
2.C.1. | Iron and steel production Co, X X
2.F.1. | Refrigeration and air conditioning HFC X X X
2.F.2. | Foaming agents HFC X
3.A.1.a. | Dairy cows CH, X X X
3.A.1.b.i. [ Beef cows CH, X X X
3.A.1.b.ii. | Heifers CH, X X X
3.A.1.b.iii. | Adult meat (heifers >2 years, bulls and studs, oxen) CH, X X
3.A.1.b.iv. | Young meat (heifers 1-2 years) CH, X X
3.A.1.b.v. | Calves CH, X X X
3.A.2. | Sheep CH, X X
3.B.3. | Swine CH, X
3.D.1.a. | Inorganic fertilizer N,O X X X X
3.D.1.c. | Urine and manure deposited by grazing animals N,O X X X
3.D.1.d. | Crop waste N,O X X X
3.D.2.q.ii.1. | Animal manure applied to soils N,O X X
3.D.2.b.ii.1. | Animal manure applied to soils N,O X X
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12 12
1990 2016

4.A1.a.i.1. | Second-growth forest CO, X X X X X X
4.A.1.0.i.2. | Management Plans (Native Forest Law) CO, X X X X X X
4.A.1.0.i.3. | National parks and reserves CO, X X X X X X
4.A.1.a.ii. | Forest plantations Co, X X X X X X
4.A1.b.i.1. | P. radiata roundwood CO, X X X X X X
4.A.1.b.i.2. | Eucalyptus spp. roundwood Co, X X X X X X
4.A.1.b.i.4. | Native species roundwood CO, X X X X
4.A.1.b.ii.1. | Native species firewood Co, X X X X X X
4.A.1.b.ii.2. | Exofic species firewood CO, X X X X X X
4.A1.b.ii.1.a. | Native Forest fires Co, X X X X X X
4.A.1.b.iii.1.b. | Forest Plantations fires Co, X X X X
4.A.1.c.ii. | Substitution Co, X X X X X
4.A.2.a.ii. | Croplands converted to forest plantations CO, X X X X X X
4.A.2.b.i. | Grasslands converted to native forest Co, X X
4.A.2.b.ii. | Grasslands converted to forest plantations CO, X X X X X X
4.B.2. | Land converted to cropland Co, X X X X
4.C.2. | Land converted to grassland CO, X X X X
5.A. | Waste disposal sites CH, X X X X X
5.D.1. | Domestic wastewater treatment and discharge CH, X X X

N1 1990: analysis of 1990 Level Method 1; N1 2016: analysis of 2016 Level Method 1; TD1: trend analysis 1990-2016 Method 1; N2
1990: analysis of 1990 Level Method2; N2 2016: analysis of 2016 Level Method 2; TD2: trend analysis 1990-2016 Method 2.

Source: Coordinating Technical Team of the MMA

1.6. General assessment of
uncertainty

According to the IPCC Guidelines of
2006, uncertainty estimates are an
essential part of a comprehensive
inventory of GHG emissions and
removals. The uncertainty analysis
should be considered as a means to
prioritize national efforts aimed to
increase the accuracy and precision of
future inventories and to guide decisions
on the methodology selected.

For the analysis of Chile’s NGHGI
uncertainty, the Coordinating Technical
Team compiled the uncertainties of
emission factors, activity data and other

estimation parameters of each SNGHGI
and developed an analysis using Method
1: Propagation of error of the IPCC
Guidelines of 2006, which estimates
uncertainty in the individual categories
of the entire inventory, and in the trends
between one year of interest and the
base year. It should be noted that the
uncertainty of each individual category
is weighted by the emissions or removals
in that category to obtain the contribution
to the total combined uncertainty.

According to this analysis the balance of
emissions and removals of the country’s
GHG presents a combined uncertainty of
78,7 % and +79,2 %. In general terms,
the sectors that most contribute to the

Chile’s Third Biennial Update Report - ll Ministry of Environment

uncertainty (contribution to variance) of
2016 are the LULUCF sector, followed by
IPPU, the Energy sector, then the Waste
sector and finally, the Agriculture sector.
Although the combined uncertainty of the
Energy sector is low (-3.0% and +4.3%)
and that of Waste is high (67,2%
and +72,4%), the first one generates
a greater contribution to uncertainty
due to the emissions level. In general,
the uncertainty of Chile’s NGHGI is
explained by the use of default emission
factors from the IPCC Guidelines of
2006, more than by the uncertainty
associated with the activity data.
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1.7. General assessment of
completeness

Completeness means that NGHGI
estimates have been prepared for all
categories and gases. In case this is
not possible, countries must enumerate
all categories and the categories gases
that have been excluded, and provide a
justification for such exclusion.

In general, Chile’s NGHGI covers the
entire national territory (continental,
insular and Antarctic) and it includes
GHG emissions and removals in a

complete time series that goes from
1990 to 2016. Chile’s GHG inventories
included are: CO,, CH,, N,O, HFC and
SF,. On the other hand, the precursors
CO, NOx, NMVOC and SO, including,
and for the first time, black carbon. At

the same time, Chile’s NGHGI includes
almost all categories and subcategories
of source and sink that make up the
sectors.

The categories that have been excluded,
either because of a lack of activity data
or a lack of appropriate methodologies,
they have been reported using notation
keys® in all reporting tables of this
document. In line with the good practice
of the IPCC Guidelines of 2006, and for
greater transparency, ANNEX 2 lists the
categories identified as not estimated
(NE) and those included elsewhere (IE),
which shall be prioritized -depending on
a cost/benefit analysis- in future NGHGIs
in order to make completeness progress.

Regarding carbon deposits of LULUCF
sector, in the current Chile’s NGHGI

living biomass was included (aerial
and underground dead biomass with
country-specific factors). Additionally,
deposits corresponding fo leaf litter and
soil organic matter were included using
default values.

In accordance with the requirements
of the Convention and of the IPCC
Guidelines of 2006, GHG emissions
generated by the use of fossil fuels for
international aviation and  maritime
transportation, and CO, emissions from
burnt biomass for energy purposes have
been quantified and reported as Memo
items, but were not included in the
balance of GHG emissions and removals
of the country.

8 Notation keys are: NE = Not estimated; IE = Included elsewhere; C = Confidential; NA = Not applicable; NO = Does not occur.
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2. NATIONAL GREENHOUSE GASES TREND

In 2016, GHG emissions at a national
level and per type were as follows:
net emissions’ of CO, accounted for
22,186.4 kt; CH, emissions accounted
for 562.6 kt and N,O emissions
accounted for 22.8 kt. In the case of
fluorinated gases, emissions of HFC

accounted for 2,869.5 kt CO, eq; and
SF, emissions accounted for 272.3 ki
CO, eq (Table 3).

Regarding precursor gases, in 2016
emissions throughout the country were
as follows: NO_accounted for 300.8 kt;

CO accounted for 963.4 kt; non-methane
volatile organic compounds (NMVOCS)
accounted for 364.0 kt; and finally, SO,
accounted for 357 .4 kt (Table 3). On the
other hand, black carbon emissions were
19.5 kt for the whole country.

i ~ ALE )
Santiago, Juan Ernesto Jaegger - Imagen de

? In this report, the term "net emissions" refers to the summation of GHG emissions and removals, it is also understood as "balance of GHG".




Table 3. Chile’s NGHGI: anthropogenic emissions by sources and anthropogenic removals by sinks of all GHG not controlled by

the Montreal Protocol and GHG precursors, Year 2016

areqgorie o O e dana or gree O e gase e . .
All national emissions and removals 22,186.4 562.6 22.8
erg 84,121.0 75.5 3.8
1.A. Fuel combustion activities(Sectorial approach) 84,119.8 35.5 3.8
1.A.1. Energy industries 35,483.7 1.6 0.6
1.A.2. Manufacturing industries and construction 15,684.7 6.7 0.9
1.A.3. Transport 26,231.2 5.3 1.9
1.A.4. Other sectors 6,720.0 21.8 0.3
1.A.5. Non-specified IE, NE IE, NE IE, NE
1.B. Fugitive emissions from fuels 1.2 40.0 NA, NE
1.B.1. Solid fuels NA, NE 3.7 NA
1.B.2. Oil and natural gas. 1.2 36.3 NA, NE
1.B.3. Other emissions from energy production NE NE NE
1.C. Transportation and storage of CO, NO
1.C.1. Transportation of CO, NO
1.C.2. Injection and storage NO
1.C.3. Other NO
3,322.5 0.9 1.5
2.A. Mineral industry 1,601.7
2.B. Chemical industry 263.3 0.9 1.5
2.C. Metal industry 1,327.6 IE, NO
2.D. Non-energy products from fuels and solvent use 129.9
2.E. Electronics Industry
2.F. Use of products as substitutes for ozone depleting substance NA
2.G. Other product manufacture and use NA, NE
2 .H. Other
445.4 263.6 16.0
3.A. Enteric fermentation 187.3
3.B. Manure management 69.9 0.9
3.C. Rice cultivation 5.3
3.D. Agricultural soils 15.0
3.E. Prescribed burning of savannas NO
3.F. Field burning of agricultural residues 1.1 0.0
3.G. Liming 88.4
3.H. Urea application 357.0
3.1. Other carbon-containing fertilizers NO
3.). Other NA NA NA
-65,703.0 5.1 0.3
4.A. Forest land -69,851.9 4.9 0.3
4.B. Cropland 1,549.9 0.0 0.0
4.C. Grassland 1,661.2 0.1 0.0
4.D. Wetland 20.6
4.E. Settlements 368.7
4.F. Other Land 548.6 NO NO
4.G. Collected wood products NE
4.H. Other (please specify)
5. Waste 0.5 217.5 1.2
5.A. Solid waste disposal 172.2
5.B. Biological treatment of solid waste 1.3 0.1
5.C. Incineration and open burning of waste 0.5 0.0 0.0
5.D. Wastewater treatment and discharge 44.0 1.1
5.E. Other
Anx. Memo items
Anx.1. International bunker 2,249.1 0.1 0.1
Anx.1.qa. Infernational aviation 1,479.7 0.0 0.0
Anx.1.b. Infernational navigation 769.4 0.1 0.0
Anx.2. Multilateral operations IE IE IE
Anx.3. CO. emissions from biomass 35,042.3

0.0 values correspond to quantities lower than 0.05; C = Confidential Information; CS = specific country; D = by Default; IE = Included elsewhere;

NA = Not applicable; NE = Not estimated; NO = Does not occur;

Source: Coordinating Technical Team of the MMA
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HFC| PFC| SF,|
CO, Equivalents (ki) ‘

2,869.5 NA, NE, NO 272.3

2,869.5 NA, NE, NO 272.3

NO

CO NMVOC SO,

(ki)
963.4 364.0 357.4
288.0 811.0 254.0 3574
285.9 794.2 248.6 357.4
104.8 52.5 0.9 119.9
98.0 143.1 66.6 88.7
64.8 313.3 138.2 114.0
18.4 285.2 43.0 34.8
IE, NE IE, NE IE, NE IE, NE
2.1 16.9 54 NA, NE
NA NA 1.1 NA
2.1 16.9 4.3 NA, NE
NE NE NE NE
NO NO NO NO
NO NO NO NO
NO NO NO NO
NO NO NO NO
5.6 NE, NO, NA 0.1 NE, NO, NA
NE NE NE NE
5.6 NE 0.0 NE

NO NO
NE
NA, NO 272.3
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In addition to the information presented
on (Table 3), and to comply with
the information requirements of the
Guidelines for the preparation of
national communications from Parties not
included in annex | to the Convention,
Annex 3 includes the tables with GHG
emissions and removals of the country
for 1990, 1994, 2000, 2010, 2013
and 2016. In addition, Annex 4 GHG
emissions are reported for the entire
time series at a level which will allow the
reader to understand all figures of the
following sections of this report.

2.1. Trends in Aggregated
GHG Emissions and Removals

In 2016, the balance of GHG
emissions'® of Chile recorded 46,185.2
kt CO, eq, increasing in a 2,262.5 %
from 1990 and a 42.5 % since 2013
(Table 4). The main cause of the GHG

balance trend (Figure 3) are the CO,
emissions generated by the burning of
fossil fuels (accounted for in the Energy
sector) and removals of CO, from forest
lands (accounted for in the LULUCF
sector); the observed values out of the
trend of the GHG emissions balance
(especially in 1998, 2002, 2007, 2012
and 2015) are mainly consequences of
GHG emissions generated by forest fires
(accounted for in the LULUCF sector)
and the changes in the participation of
the main energy items consumed in the
country (diesel, gasoline, natural gas
and coal).

On the other hand, in 2016 total GHG
emissions'" in the country accounted for
111,677.5 kt CO, eq, increasing by
114.7 % from 1990 and 7.1 % since
2013 (Table 4). The main cause of the
trend of total GHG emissions (Figure
4) are CO, emissions generated by the

burning of fossil fuels (accounted for
in the Energy sector), CH, emissions
generated by livestock and N,O

emissions generated by the application
of nitrogen in agricultural soils (the latter
two accounted for in the Agriculture
sector).

Table 4. Chile’s NGHGI: GHG emissions and removals (kt CO, eq) by sector, 19902016 series

Sector 1990 2000 2010 2013 2014 2015 2016
1. Energy 33,679.7 52,511.9 68,623.5 79,993.7 77,417.0 83,713.4 87,135.6
2. IPPU 3,295.4 6,243.6 5,492.5 6,144.0 6,233.9 6,584.8 6,939.3
3. Agriculture 12,071.4 14,008.7 13,244.1 12,848.4 12,419.1 12,210.6 11,801.6
4. LULUCF -50,061.0 -62,676.4 -71,930.9 -71,887.5 -55,722.4 -44,972.4 -65,492.3
5. Waste 2,969.3 3,822.4 4,502.2 5318.4 5,403.9 5,734.5 5,801.1
Balance 1,955.0 13,910.3 19,931.4 32,416.9 45,751.5 63,270.9 46,185.2
Total 52,015.9 76,586.7 91,862.3 104,304.3 101,473.9 108,243.3 111,677.5

Source: Coordinating Technical Team of the MMA

Regarding participation in 2016 by each
sector in the GHG emissions balance in
absolute terms'? (Figure 3), the Energy

sector accounted for 49.2 %, followed
by the LULUCF sector (- 37.0 %), the
Agriculture sector (6.7 %), IPPU sector

(3.9 %), and finally the Waste sector
(3.3 %).

10 The term "balance of GHG emissions" or "net emissions" refers to the summation of GHG emissions and removals, in carbon dioxide
equivalent (CO, eq). This term includes to the LULUCF sector as a whole.
""'In the present report, the term "total GHG emissions" refers only to the summation of the national GHG emissions in carbon dioxide
equivalent (CO, eq]. This term excludes the emission sources and removal sinks of the LULUCF sector.

12 In this report, the term "absolute" refers to the magnitude of value. Its purpose is to compare the magnitudes between GHG emissions and
removals. In this regard, the values that correspond to removals shall be accompanied by a negative sign to represent their condition of sink.
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Figure 3. Chile’s NGHGI: balance of GHG (kt CO, eq) by sector, 1990-2016 series
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This shows that, both in the balance of
GHG emissions and in total emissions,

Regarding participation of each sector 78.0 %, followed by the Agricultural
the Energy sector is the most important.

in the total GHG emissions (Figure 4), sector (10.6 %), IPPU sector (6.2 %),
The Energy sector accounted for  and finally the Waste sector (5.2 %).

Figure 4. Chile’s NGHGI: total GHG emissions (kt CO, eq) by sector, 1990-2016 series
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2.2. Emissions Trends by GHG

The trend in emissions and removals of the

country for each GHG varies according
to whether it may or may not include the
sources and sinks of the LULUCF sector,

since its inclusion generates a balance
between GHG emissions and removals,
especially of CO, (Table 5).

Table 5. Chile’s NGHGI: GHG emissions and removals (kt CO, eq) by gas, 1990-2016 series

GHG emissions 1990 2000 2010 2013 2014 2015 2016
CO, (Incl. LULUCF) -16,787.,6 -7,655.8 -2,080.4 -9,056.3 21,624.5 38,428.7 22,1864
CO, (excl. LULUCF) 33,490.1 55,116.9 70,137.1 81,007.7 78,032.2 84,565.5 87,889.3
CH, (Incl. LULUCF) 13,024.9 14,681.5 13,562.8 14,265.8 14,375.3 14,684.7 14,064.3
CH, (excl. LULUCF) 12,894.5 14,623.7 13,390.7 14,227.5 13,962.9 13,983.9 13,937.7
N,O (Incl. LULUCF) 5,656.3 6,708.6 7,206.2 6,992.8 7,181.5 7,326.4 6,792.8
N,O (excl. LULUCF) 5,569.9 6,670.2 7,091.7 6,967 .2 6,908.5 6,862.8 6,708.8
Fluorinated Gases 61.3 175.9 1,242.8 2,100.3 2,567.6 2,829.5 3,141.4

HFC NO 81.9 1,000.1 1,868.1 2,337.4 2,588.8 2,869.5

PFC NO NE NE NE NE NE NE

SF, 61.3 94.1 242.7 233.8 232.9 242.3 272.3
Balance 1,955.0 13,910.3 19,931.4 32,416.9 45,751.5 63,270.9 46,185.2
Total 52.015,9 76.586,7 91.862,3 104.304,3 101.473,9 108.243,3 111.677,5

Source: Coordinating Technical Team of the MMA

In 2016, the balance of GHG emissions
of Chile was dominated by CO,,
representing a 48.0 %, followed by
CH, with a 30.5 %, N,O with a 14.7 %
and fluorinated gases, which collectively
accounted for the remaining 6.8 %
(Figure 5). It is clear that CO, is the

GHG emission that moves the trend, as
evidenced by the peaks (years 1998,
2002, 2007, 2012 and 2015) and
valleys (2003, 2010) in the series. It
is striking how the balance of CO, is
conducive to absorption for the early
years of the series (1990-1998), and for

Figure 5. Chile’s NGHGI: balance of GHG (kt CO, eq) by gas, 1990-2016 series
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This is due to the absorption of forest
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In 2016, total GHG emissions were
dominated by CO,, representing a

Figure 6. Chile’s NGHGI: total GHG emissions (kt CO, eq) by gas, 1990-2016 series

78.7 %, followed by CH, with a
125 %, N,O with a 6.0 % and

fluorinated  gases  that  collectively

recorded a 2.8 % (Figure 6).
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2.3. Trends in Precursors
Emissions and Black Carbon

In 2016, precursor emissions accounted
for a total of 1,985.5 kt, which were
dominated by CO, representing a

Figure 7. Chile’s NGHGI: precursors emissions (ki) by type, 1990-2016 series

48.5 %, followed by a 18.3 % of
NMVOCS, SO, with a 18.0 % and then
NOx with a 15.1 % (Figure 7).
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In 2016, black carbon emissions
accounted for 19.5 ki, increasing by
71.8 % from 1990 and a 0.8 % from
2013. The main cause of the trend are
the emissions associated to the use of
biomass for energy purposes in the

[ NO)

CO = NMvVOC

= NO,

2

Energy sector. The increases in years
1998, 2002, 2007, 2014 and 2015
are due to black carbon emissions
related to forest fires. Regarding the
participation of each sector (Figure 8),
the Energy sector accounted for
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90.7 %, followed by the LULUCF sector
(7.5 %), the Agriculture sector (1.7 %),
IPPU sector (0.1 %) and finally the Waste
sector which percentage of participation
is marginal.




Figure 8. Chile’'s NGHGI: black carbon emissions (kt) by sector, 19902016 series
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2.4. GHG Intensity Indicators

It is important for the country to manage
the information of Chile’s NGHGI
with the purpose of understanding the
evolution of GHG emissions in a broad
context. To do this, indicators have been
defined that relate the balance of GHG
emissions and total GHG emissions
with the Gross Domestic Product
(GDP) and the population (per capita).
The GDP used is that of the Central
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IPPU 3. Agriculture  ® 4. LULUCF ® 5. Waste

Bank converted to prices of 2011 in
thousands of millions Chilean pesos, and
population corresponds to INE statistics
based on 1992 and 2002 censuses and
population projection to 2020.

In 2016, the balance indicator of GHG/
GDP ratio was 0.38 t CO, eq/MMCILP,
increasing by 605.0 % since 1990, but
decreasing in 7.0 % since 2007, Chile’s
base year for its contribution determined
at a national level (NDC). The interannual

9

variation observed, with peaks in 1998
and 2015, is mainly due to the influence
of forest fires in the balance of GHG
emissions in the country. On the other
hand, the indicator of GHG emissions/
total GDP was 0.93 t CO, eq/MMCILP,
a decrease of 35.9 % since 1990 and
9.9 % since 2007; the trend is influenced
by emissions of the Energy sector that
dominates the total GHG emissions in
the country (Figure 9).

Figure 9. Chile’s NGHGI: balance of GHG emissions per GDP and total GHG emissions per GDP (t CO, eq/MMCILP), series

1990-2016

t CO, eq/ MM CLP

—e— Total GHG emissions/GDP

—e— GHG balance/GDP

Source: own preparation by the Coordinating Technical Team of the MMA, on the basis of information from the Central Bank of Chile
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In 2016, the balance indicator of GHG
emissions per capita was 2.5 t CO, eq
per capita, increasing in 1,611.4 %
from 1990 and 11.6 % since 2007.
The interannual variation observed, with

pecks in 1998 and 2015, is mainly

Figure 10. Chile’s NGHGI: balance of GHG emissions per capita and total GHG emissions per capita (t CO, eq per capita),

series 19902016

due to the influence of forest fires in
the balance of GHG emissions in the
country. On the other hand, the indicator
of total GHG emissions per capita was
6.1 + CO, eq per capita, increasing
by 55.5 % from 1990 and in 8.2 %

since 2007; the trend is influenced
by emissions of the Energy sector that
dominates the total GHG emissions in
the country (Figure 10).
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3. ENERGY SECTOR (1)

3.1. Overview

The Energy sector, which includes the
consumption of fossil fuels in the country
and their fugitive emissions associated,
is the main GHG emitter sector in the
country, with a 49.2 % of the balance
of GHG emissions in 2016. This year,
their emissions reached 87,135.6

Figure 11. Energy Sector: GHG emissions (kt CO, eq) by category, series 1990-2016
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Source: Energy Technical Team of MINENERGIA

In 2016, the main GHG emitted by the
sector was CO,, representing a
96.5 % of total GHG emissions in the
sector, followed by CH, with a 2.2 %,
and N,O with a 1.3 %.

Regarding precursor emissions, in the
last reported year they amounted to a
total of 1,710.5 kt, of which 47.4 %
corresponds to  CO, followed in
20.9 % by SO,, then NOx with 16.8 %
and finally NMVOC with 14.9 %. On
the other hand, black carbon emissions
accounted for 17.7 kt.

» g0 P
&

kt CO, eq, increasing by 137.5 %
since 1990 and 16.6 % since 2013,
mainly due to the steady increase in
the country's energy consumption,
including the consumption of coal and
natural gas for power generation;
and consumption of liquid fuels for
transportation, mostly diesel and
gasoline (Figure 11).
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® 1.B. Fugitive emissions from fuels

3.2. Fuel combustion activities
(1.A)

This category includes emissions from
fossil fuel burning, inside or outside of a
device designed to heat, or provide heat
to a process through heat or mechanical
work.

In 2016, GHG emissions accounted
for 86,133.9 kt CO, eq, increasing by
174.1 % from 1990, and in 9.1 % since
2013, mainly due to the steady increase
in power generation from coal, and an

Regarding the participation of each
category, 98.9 % of GHG emissions of
the sector corresponds to the category
Fuel combustion activities and the
remaining 1.1% to the category
Fugitive emissions from fuels.

increase in the use of liquid fuels (diesel
and gasoline) for road transportation.
Regarding power generation using coal,
while in 2013 there was a decrease in
this generation, it increased again mainly
due to fluctuations in the hydroelectric
generation, given the variability of this
type of source. Within the category, the
Energy indutries is the most important
with a 41.5 %, followed by a 31.3 %
of Transport, 18.7 % of Manufacturing
industries and construction and 8.5 % of
Other sectors (Figure 12).



Figure 12. Fuel combustion activities: GHG emissions (kt CO, eq) per subcategory, series 1990-2016
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3.2.1. Comparison between the
Reference approach and the Sectorial
Approach

A comparison of the CO, emissions
results obtained with the Reference
approach and the Sectorial Approach
allows verifying the validity of the
calculations performed. The Reference
approach uses the total values of energy
national statistics, while the Sectorial
approach uses biased values related to

B 1.A.2 Manufacturing industries and contruction

9% > &
'ﬁ@f»@'@gf@
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e

1.A.3. Transport

each category that as a whole add up to
the national total Energy sector.

In general, the trend in CO, emissions
does not present significant differences
between both methods. Figure 13 shows
the percentage of difference between the
Reference approach and the Sectorial
Approach for series 1990-2016. The
absolutes average of these variations is
1.7 % with an absolute maximum of
6.8 % in 2013. On the other hand, 2004

B 1.A 4. Other sectors

presents the smallest difference, less than
0.01 %. All these values are below the
5 % indicated by the IPCC Guidelines of
2006 as acceptable difference between
both methods except in 2013 in which
the difference is due to the redefinition
of some fuels as fuels for non-energy
purpose. Differences for the rest of the
series are due to various considerations
in the end use and transformation of fuels
such as coal, natural gas, biomass and
biogas.

Figure 13. Fuel combustion activities: percentage difference between CO, emissions with the Sectorial approach and the Reference

approach, 1990-2016 series
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3.2.2. Memo items

In accordance with the requirements of
the UNFCCC and the IPCC Guidelines
of 2006, GHG emissions from fossil
fuel  consumption in infernational
transportation, aerial and maritime,
and the CO, emissions from biomass
that is burnt with energy purposes were
quantified, but not included in the GHG
balance of emissions and removals of
the country, reporting them separately as
Memo items.

Aerial Transportation and Bunker fuels: In
2016, GHG emissions from International
Aviation accounted for 1,492.3 kt CO,
eq, increasing by 342.2 % since 1990,
and a 7.7 % since 2013. This growth is
due directly to the increased fuel usage
given a greater quantity of passengers
per year, according to data from the
Civil Aeronautics Board and the World
Bank. GHG emissions from International
Navigation accounted for 777.1 kt CO,
eq, increasing by 143.3 % since 1990
and decreasing by 13.4 % compared to
2013. There is a trend towards a decline
since 2008, due to the low international
trade that began with the economic crisis
of 2009.

CO, Emissions from Biomass: In 2016,
CO, emissions from biomass burned for
energy purposes accounted for 35,042.3
kt CO, eq, increasing by 192.0 % since
1990 and decreasing by 2.4 % since
2013. The main cause for the increase
in firewood consumption is the sustained
demand expansion from the residential
sector, coupled with a change in the
methodology of data collection activity
since 2012 at the BNE with an increased
consumption of Pulp, paper and printing.

3.2.3. Energy industries (1.A.1.)

This  subcategory considers GHG
emissions from burning fossil fuels by the
industries of energy production and fuels
extraction.

The Energy Industries subcategory is
the leading emitter of the Energy sector
and, in turn, is the main source of
emissions at a national level. In 2016,
their emissions accounted for 35,711.1
kt CO, eq, increasing by 511.1 % since
1990 and 7.9 % since 2013. Within the
subcategory, the Main activity electricity
and heat production is the one of the
greatest importance with a 96.8 %,
followed by 2.1 % of Manufacture of

solid fuels and other energy industries
and a 1.0 % of Petroleum refining. The
latter reflects the fact that the power
generation is the largest source of GHG
emissions in the country, representing

31.0 % of the total GHG emissions.

When analyzing GHG emissions by
comparing them with the curves of power
generation (GWh) from different sources
(Figure 14), it can be noted that the
emission peaks occur when generation
from water source decreases, and the
consumption of diesel and especially
coal increases, as seen in 1999,2008
and 2012-2016. In the period
19992005 a decrease in GHG
emissions is observed due to an increased
consumption gas, which
displaces coal and diesel consumption.
Also, since 2007 the cutoff of natural
gas supply, accompanied by a lower
water supply due to droughts, produces
an increase in the consumption of diesel
and coal, which in turn increases GHG
emissions, thus restarting the upward
trend observed between 1990 and
1998.

of natural

Figure 14. Power and heat production as main activity: power generation by source type and GHG emissions (kt CO, eq), series
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3.2.4. Manufacturing industries and
construction (1.A.2.)

This  subcategory includes GHG
emissions generated by fossil fuels
burning in the industry, including burning
for power and heat generation for these
industries own use.

In 2016, GHG emissions accounted
for 16,129.2 kt CO, eq, increasing by
31.5 % since 1990 and 10.7 % since
2013. Although there is an increase
compared to the early years of the series,
there is a downward trend for the past 3
years due to the decrease in production

of chemicals and different industries,
despite the increase in the consumption
by mining. Within the subcategory,
Mining and quarrying is the most
important with 49.4 %, followed by
29.1 % of Non-specified industry,
9.6% of Pulp, paper and printing,
6.1 % of Non-metallic minerals, 2.1 %
of Chemicals, 2.0 % of Food processing,
beverages and tobacco, and 1.7 % Iron
and steel.

In the case of Mining and quarrying,
the 2016 GHG emissions accounted for
7,966.8 kt CO, eq, increasing by
109.7 % since 1990 and 34.5 % since

2013, mainly due to the sustained growth
in copper extraction, mostly driven by the
increase of this raw material price. 2010
shows a trend anomaly in the emissions
of several mines, originated by the
natural gas consumption in that sector
reported at the BNE for that year. The
steady increase since 2014 in emissions
of Other mining is due to the increase
in diesel consumption for this type of
mining. Within the subcomponents,
Copper is the most important with
68.9 %, followed by 23.0 % of Other
mining, 4.9 % of Iron and 3.1 % of
Saliter (Figure 15).

Figure 15. Mining (with the exception of fuels) and quarrying: GHG emissions (kt CO, eq) per subcomponent, 1990-2016 series
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3.2.5. Transport (1.A.3.)

This  subcategory  includes GHG
emissions generated by fossil fuels
burning in all activities of the national
transportation (aerial, terrestrial,
railways, navigation, etc.), excluding
military and international transportation
(maritime and aerial), which are reported
separately.

In 2016, GHG emissions accounted

m Other mining

for 26,936.4 kt CO, eq, increasing by
191.8 % since 1990 and 8.4 % since
2013 (Figure 16), due to the growth of
the national automotive park induced
by population’s expansion, greater
purchasing power and improvement of
the road infrastructure in the country.

Within  the  subcategory,  Road
Transportation is the most important with
87.7 % of GHG emissions, followed
by a 6.2 % of Civil aviation, 2.8 % of

Water-borne navigation 2.8 % of Other
type of transportation and 0.6 % of
Railways. At the emissions level by fuel
type of Road transportation, diesel is the
most important with 57.9 %, followed by
42.1 % of engine gasoline.




Figure 16. Transportation: GHG emissions (kt CO, eq) by component, 1990-2016 series
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3.2.6. Other sectors (1.A.4.)

This  subcategory  includes GHG
emissions from fossil fuels burnt in
commercial and institutional buildings,
in homes and in activities related to
agriculture, forestry, fisheries and the
fishing industry.

In 2016, GHG emissions accounted for
7,357.3 kt CO, eq, increasing 79.9 %
since 1990 and 14.9 % since 2013, due
mainly to an increase in the commercial/
institutional ~ sector given the better
economic conditions in the country. The
sharp increase since 2010 corresponds
to a higher diesel consumption reported
in the BNE that year. Later years present
a growth associated with increased
consumption of power, the main energy
consumed by the commercial industry.

Within the subcategory, emissions from
Residential component are of greater
relevance with 58.3 % of GHG emissions,
followed by 29.7 % of Commercial/
Institutional, and 12.0 % of Agriculture/
Forestry/Fisheries/Aquaculture.

Within the Residential component by
type of fuel, Liquefied Pefroleum Gas
(LPG) is the most important with 54.3 %,
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followed by 25.4 % of Natural gas,
141 % of Biomass (includes only
emissions of CH, and N,O), 6.1 % of
Kerosene and 0.1 % of Other fuels.

3.3. Fugitive emissions from
fuels (1.B.)

All intentional or unintentional GHG
emissions are considered fugitive
emissions released during the extraction,
processing, storage and distribution of
fossil fuels.

In 2016, GHG emissions from this
category accounted for 1,001.6 kt CO,
eq, a decrease of 55.6 % since 1990
and 5.9 % since 2013. This reduction
is due mainly to the fall in supply and
production of natural gas and, with
respect to the early years of the series,
the decrease in coal production of
underground and superficial mining.
Within the category, Oil and natural
gas is of greater relevance with 90.8 %,
followed by Solid fuels with 9.2 %.

Shutterstock



4. INDUSTRIAL PROCESSES AND
PRODUCT USE SECTOR (2)

4.1. Overview

The IPPU sector, which includes GHG
emissions produced by a variety of
industrial activities that transform raw
materials by chemical or physical means,
represented 3.9 % of the GHG emissions
balance in 2016. The same year, their
emissions reached 6,939.3 kt CO, eq,

increasing by 110.6 % since 1990 and
13.0 % since 2013, due to the steady
increase in the productions of iron and
steel, lime, cement, and the increase in
the use of HFC in the refrigeration system
(Figure 17).

Regarding the categories, 41.4 % of
GHG emissions correspond to Product

Figure 17. IPPU Sector: GHG emissions (kt CO, eq) by category, series 1990-2016
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In 2016, the main GHG emitted by the
sector was CO,, representing 47.9 % of
the total GHG emissions in the sector,
followed by HFC with 41.4 % and N,O
with 6.5 %. SFé6 amounts to 3.9 % of the
emissions and CH, to 0.3 %.

With respect to precursor emissions, the
last year reported amounted to 5.7 kt, of
which 97.8 % corresponds to NO_and
2.2 % to NMVOC. On the other hand,
black carbon emissions accounted for
less than 0.01 kt.

m 2.B. Chemical industry
m2.D. Non-energy products from fuels and solvent use
2.G. Other product manufacture and use

4.2. Mineral industry (2.A.)

This category includes CO, emissions
related to the processes resulting from
the use of carbonated raw materials in
the production and use of a variety of
industrial mineral products.

In 2016, GHG emissions accounted
for 1,601.7 kt CO, eq, increasing by
105.3 % since 1990, and 2.7 % since
2013, mainly due to the increase in the
production of lime despite the decline

Uses as Substitutes for Ozone Depleting
Substances , followed by 23.1 % of
the Minerals Industry, 19.1 % of
the Metals  Industry, 10.6 % of the
Chemical industry, 3.9 % of Manufacture
and use of other products and finally, 1.9
% of Non-energy products from Fuels
and Solvent Use.

41.3%\ %
2016 7/

in the production of cement. Within
the category, Cement production is
of greater relevance with a 55.1 %,
followed by 38.5 % of Lime production
and 6.4 % of Glass production.




4.3. Chemical industry (2.B.)

This category includes GHG emissions
resulting from the production of several
inorganic and organic products for which
the experience of several countries has
confirmed that contribute significantly to
global emission levels or national GHG
emissions.

In 2016, GHG emissions accounted for
738.3 kt CO, eq, a decrease of
22.5 % since 1990 and 3.2 % since
2013. This is due to the sharp decline in
the production of methanol, associated
with the decrease in the supply of natural
gas, the main inputof the industry and
the incorporation of N,O abatement
systems in the nitric acid industry since
2007. Within the category, the Nitric
acid production is of greater relevance
with a 61.3 %, followed by 38.7 %
of Petrochemical and Carbon Black
production.

4.4. Metal industry (2.C.)

This category includes GHG emissions
resulting from the production of metals
such as iron and steel, ferro-alloys, lead,
zinc, aluminum, etcetera.

In 2016, GHG emissions accounted
for 1,327.6 kt CO, eq, a decrease of
6.9 % since 1990 and 15.8 % since
2013, due to the fall of iron and steel
production in the country associated with
the price of these metals. Towards 2016,
Iron and steel production is the sole
emitter considered in this category as of
2016. With regard to the production of
ferroalloys, these are not estimated since
2014 due to the absence of activity data.
The trend in the production suggests
that this activity is not conducted in the
country.
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4.5. Non-energy products of
fuels and use of solvents (2.D.)

The category includes GHG emissions
that result from the first uses of fossil
fuels as products for purposes of primary
ends, except: (i) combustion for power
purposes, and (ii) the use as a feeding
substance of processes, or as a reducing
agent.

In 2016, GHG emissions accounted for
129.9 kt CO, eq, increasing by
72.9 % since 1990, but decreasing in
8.5 % since 2013, due to the decrease
in stocks of this type of product. Within
the category, the Use of lubricants is of
greater relevance with 92.3 %, while
Use of paraffin wax contributes with the
remaining 7.7 %.

4.6. Product uses as
substitutes for ozone depleting
substances (2.F.)

This category includes gases of the
hydrofluorocarbons families (HFCs) and
perfluorocarbons  (PFCs) which have
a high greenhouse gas effect. HFCs
and, to a very limited extent PFCs,
serve as alternatives to ozone depleting
substances  (ODS) which are being
withdrawn from circulation under the
Montreal Protocol.

In 2016, GHG emissions accounted for
2,869.5 kt CO, eq, increasing by
53.6 % since 2013, due to the abrupt
increase since 1999 of HFC consumption
for cooling and airconditioning.
Within the category, emissions from
the subcategory Refrigeration and air
conditioning are of greater relevance
with 95.9 %, followed by 2.0 %
of Fire profection, 0.9 % of Foam
Blowing Agents, 0.6 % of Aerosols,

0.4 % of Solvents and 0.2 % of Other
Applications.

4.7. Manufacture and use of
other products (2.G.)

This category includes GHG emissions for
the use of SF,, PFC and N,O in different
applications based on the different
physical properties of these substances,
such as high dielectric constant of SF,,
PFCs stability and the anesthetic effects
of N,O.

In 2016, GHG emissions accounted
for 272.3 kt CO, eq, increasing by
344.0 % since 1990 and 16.4 % since
2013, due to the increase in emissions
from Electrical equipment, the only
subcategory posted.

Shutterstock



5. AGRICULTURE SECTOR (3)

5.1. Overview

The Agriculture sector, which includes
GHG with
agricultural activities, represented 7.2 %
of the GHG emissions balance in 2016.
In the same year, its emissions reached
11,801.6 kt CO, eq, a decrease of
2.2 % since 1990 and 8.1 % since
2013, largely due lower population

emissions  associated

of cattle and sheep (animal population
responsible for more than 60 % of total
emissions from the sector) that has been
recorded during the last decade. This
is in spite of the steady increase shown
by swine and pouliry, and the use of
nitrogen fertilizers (Figure 18).

With regard to categories, 39.7 % of
GHG emissions correspond to Enteric

fermentation, followed by Agricultural
soils with 38.0 %, 17.1 % for Manure
management, 3.0 % for Urea application,
1.1 % for Rice cultivation, 0.7 % for
Liming and 0.3 % corresponding to Field
burning of agricultural residues.

Figure 18. Agriculture Sector: GHG emissions (kt CO, eq) by category, series 1990-2016
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In 2016, the main GHG emitted by the
sector was CH, representing 55.8 %
of total GHG emissions in the sector,
followed by N,O with 40.4 % and CO,
with 3.8 %.

With respect to precursor emissions, a
total of 138.9 kt were reported in the
last year, 71.1 % of which correspond
to NMVOCS, followed by CO with
26.1 % and NO_ with 2.7 %. On the
other hand, black carbon emissions
accounted for 0.3 kt.

3.B. Manure management
® 3.F. Field burning of agricultural residues
3.H Urea application

5.2. Enteric fermentation
(3.A.)

This category includes CH, emissions
from herbivores as a by-product of the
enteric fermentation. Ruminants are
important sources while non-ruminants
produce moderate amounts.

In 2016, GHG emissions from this
category accounted for 4,682.0 kt CO,
eq, a decrease of 14.7 % since 1990
and 11.5 % since 2013, due mainly to
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a fall in the population of cattle, sheep,
goats and horses, which together account
for 97.1 % of the category’s emissions.
Within the category, Cattle accumulates
most of the emissions, representing
85.9 % of the category, followed by
Sheep with 7.6 %, Other species with
4.0 % and Swine with 2.4 %.

m 3.C. Rice cultivation
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5.3. Manure management
(3.B.)

This category includes CH, and N,O
emissions of manure decomposition
under conditions of low oxygen or
anaerobic conditions. These conditions
often occur when handling large numbers
of animals in a confined area, in which
manure is usually stored in large piles,
eliminated in lagoons or in other types of
manure management systems.

In 2016, the GHG emissions from this
category accounted for 2,022.1 kt CO,
eq, increasing by 32.9 % since 1990
and decreasing 5.9 % since 2013.
Despite the growth of swine and poultry
population, the decrease in emissions
over the past few years is due to the low
cattle population. Within the category,
Swine accumulates most of the emissions,
representing 52.7 % of the subcategory,
followed by cattle with 36.2 %, 7.5 %
for Indirect emissions of N,O resulting
from manure management, 3.0 % for

Other Species and 0.5 % for Sheep.

5.4. Rice cultivation (3.C.)

This category includes emissions of
CH, by the anaerobic decomposition of
organic material in flooded rice paddies.
N,O emissions due to the use of nitrogen-
based fertilizers in rice cultivation are

reported in agricultural soils.

In 2016, GHG emissions from this
category accounted for 133.7 kt CO,
eq, a decrease of 18.6 % since 1990
and an increase of 26.4 % since 2013.
This change in the trend of rice cultivation
is directly related with the international
price of cultivation and production by the
infernational competitors, which results
in a high inferannual variability of area
sown, so there is a great variability in
emissions within the time series.

5.5. Agricultural soils (3.D.)

This category includes direct and indirect
emissions of N,O generated from the
surface of soils as a result of microbial
processes associated to the application
of nitrogen in the form of synthetic and
organic fertilizers; urine and manure
deposited by grazing animals; crop
waste; mineralization/immobilization of
nitrogen linked to the gain/loss of soil
organic matter resulting from land-use
change or management of mineral soils,
and drainage/management of organic
soils (histosols).

In 2016, GHG emissions from this
category  accounted for 4,483.6
kt CO, eq, a decrease of 1.4 % since
1990 and 5.5 % since 2013. As in
the emission sources that have to do
with cattle, there has been a decrease
in emissions due to the decreased
population of livestock. This decrease
in emissions has been offset by the use
of synthetic nitrogen fertilizers that have

presented a significant increase of 163.2
% since 1990.

Within the category, Direct Emissions
of N,O from agricultural soils represent
82.9 % of the emissions, while indirect
emissions of N,O from agricultural
soils represent 17.1 %. On the other
hand, within the emissions (both direct
and indirect) of the category it can be
noted that the source urine and manure
deposited in pastures, meadows and
paddocks represents 42.7 %, followed
by 30.3 % of synthetic fertilizers, 16.9 %
of animal manure, compost, sludge and
other and finally, 10.1 % of agricultural
waste.
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5.6. Field burning of
agricultural residues (3.F.)

This category includes CH, and N,O
emissions generated by biomass burning
of agricultural waste at cropland.

In 2016, GHG emissions from this
category accounted for 34.8 kt CO,
eq, a decrease of 76.6 % since 1990
and 25.8 % since 2013, due to the
prohibition and regularization of this
practice. Additionally, there has been a
change in the use of agricultural waste,
which are mostly used to feed animals,
baled or incorporated in the soil. Within
the category, emissions of Cereals and
other crops are the most important
representing 58.7 % of the category,
while Fruit represents 41.3 %.

Packing de carozos, San Francisco de Mostazal, Cristébal Correa Montalva - Imagen de Chile



5.7. Liming (3.G.)

This  category includes the CO,
emissions generated by the use of lime in
agricultural soils, soils from sustainably
managed forests or lakes.

In 2016, GHG emissions from this
category accounted for 88.4 kt CO,
eq, increasing by 187.0 % from 1990
and decreasing by 18.9 % since 2013.
The increase is due to the sustained
growing demand of calcite until 2011.
The further decline in demand is because
the soils where dolomite or calcite has

been applied are stabilized, decreasing
the need for high annual applications,
and also the increase in price during
the last years of these products at an
international level.

5.8. Urea application (3.H.)

This category includes the CO, emissions
generated by the application of urea in
agricultural soils and forestry.

In 2016, emissions for this category
accounted for 357.0 kt CO, eq,
increasing by 110.4 % since 1990 and

decreasing 10.8 % since 2013. This
case is similar to that of liming, which
for several years had a sustained and
considerate increase, but has declined in
recent years due to the fact that in several
agricultural crops the application doses
have decreased, generating a lower
demand for the product. Additionally,
the development of country-specific
emission factors, lower than the default
value recommended by IPCC for certain
regions of the country, has resulted in an
emissions reduction.

Chile’s Third Biennial Update Report - ll Ministry of Environment 77




6. LAND USE, LAND USE CHANGE
AND FORESTRY SECTOR (4) ©*

6.1. Overview

The LULUCF sector, which includes GHG
removals associated
with silvicultural activities and land-use

emissions and
change, is the only sector that consistently
absorbs CO, in the country, making
of it the most relevant for its mitigation
potential.  This  sector  represented
-37.0 % of the GHG emissions balance
in 2016. In the same year, its emissions

and removals reached -65,492.3 kt
CO, eq, increasing its status as a sink in
30.8 % since 1990, and decreasing it
by 8.9 % since 2013. This is due to the
effect of the emissions caused by forest
fires, because although the increase in
biomass and harvest are stable for this
period, fires in recent years of the series
have been greater causing a balance
less conducive to absorption. This
demonstrates how forest fires adversely

affect GHG balance (Figure 19).

With respect to GHG emissions and
removals in absolute terms by category,
-94.4 % corresponds to Forest land,
followed by 2.3 % of Grassland, 2.1%
of Cropland, 0.7 % of Other land,
0.5 % by Settlements and finally, 0.03 %
corresponding to Wetlands.

Figure 19. LULUCF Sector: GHG emissions and removals (kt CO, eq) by category, series 19902016
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In 2016, the main GHG emissions and
removals in absolute terms was CO,,
representing -99.7 % of the sector,
followed by CH, with 0.2 % and N,O
with 0.1 %.

With respect to precursor emissions, a
total of 119.4 kt was reported the last

S N o> b P
QUG A S U

Q 2 »
\) O Q
S S
i 4.B. Cropland
4.F. Other land

Balance

year, 97.2 % of which corresponds
to NO_and 2.8 % to CO, and black
carbon emissions accounted for 1.5 kt.

mmm 4.C. Grasslond = 4.D. Wetlands

Qoasis de Pica, Felipe Cantillana - Imagen de Chile

'3 In this report, the term "absolute" refers to the magnitude of value. Its purpose is to compare the magnitudes between GHG emissions and
removals. In this regard, the values that correspond to removals shall be accompanied by a negative sign to represent their quality of sink.
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6.2. Forest land (4.A.)

This category includes GHG emissions
and removals generated as a result
of changes in biomass, dead organic
matter and soil carbon in Forest land that
remain as such and in Land converted to
forest land.

In 2016, the balance of GHG emissions
recorded -69.646.6 kt CO, eq,
increasing its status as sink in 20.0 %

since 1990, and decreasing it in 8.5 %
since 2013 (Figure 20). The increase in
the sink condition during the 1990-2016
time series is mainly due fo the increase
of forestry plantation; of the biomass in
seedlings of native forests, and native
forest under management plans. While
in the same period emissions increase
- due to the increase in harvest and
firewood consumption - the increase in
removals is greater compared to the
sector’s emissions. This way, Forest land

is the only land use that presents the
status of sink in its CO, balance, while
the other land uses are net GHG emitters
(Figure 20).

At a subcategory level, Forest land
remaining forest land contribute with
-62,2 % to the CO, net balance, and
land converted to forest land with
-37,8 %.

Figure 20. Forest land: GHG emissions and removals (ki CO, eq) per subcategory, series 19902016
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Source: LULUCF Technical Team of MINAGRI

At a component level within this
category, the ones contributing with
a greater amount in removals are
the native forest through the increase
of biomass in Second-growth forest,
National parks and reserves, and forests
with  Management plans (-19.7 %;
-8.2 % and -5.1 % respectively), followed
by tree plantations that contribute both
to the increase of biomass in forest
lands remaining forest land, as in land
converted to forest land with -19.2 %
and -10.7 % respectively. Emissions of
greater importance come from Harvest
with 26.8 %, followed by Firewood with
7.7 % and Disturbances and Controlled
burning of forest residues with 1.4 %
(Figure 21).

\e)
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K

® 4.A.2. Land converted to forest land
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Figure 21. Forest land: GHG emissions and removals (kt CO, eq) by its main subcomponents, 1990-2016 series
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Wildfires have an important effect on the  and 2015 more than 60,000 hectares impact on the net balance of GHG
trends in GHG emissions and removals. have been affected by fires, with an  emissions.
Figure 22 shows that in the years 1998

Figure 22. Wildfires in forest land remaining forest land: annual area affected by fires (ha) and CO, emissions (kt CO, eq), series

1990-2016
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Source: Technical Team of LULUCF MINAGRI
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6.3. Cropland (4.B.)

This category includes CO, emissions
and removals of generated in arable
and plowable land, rice fields and
agroforestry  systems,  where  the
vegetation structure is below the
thresholds used for Forest land and it is
not expected that they exceed them in
the future.

In 2016, the CO, balance accounted
for 1,551.0 kt CO, eq, increasing by
144.5 % since 1990, but decreasing in
3.3 % since 2013. The trend towards
growth undergoes a turning point since
2009, due to the decrease in lands
that are passed to cultivation. Within
the category, 99.9 % corresponds to
Land converted to cropland, followed
by 0.1 % corresponding to Cropland
remaining cropland.

6.4. Grassland (4.C.)

This category includes GHG emissions
and removals generated in land that
are not considered arable land or forest
land, and all the grassland of wild
land for recreational areas, as well as
agricultural  systems and silvopasture
according to national definitions.

In 2016, the GHG emissions balance
accounted for 1,665.5 kt CO, eq, a
decrease of 74.9 % since 1990 and
increasing by a 1.9 % since 2013,
due to the decrease of land converted
to grassland. Within the category,
99.7 % corresponds to Land converted
to grassland and the remaining 0.3 % to
Grassland remaining grassland.

6.5. Wetland (4.D.)

This category includes GHG emissions
and removals generated in land covered
or saturated by water most of the year.
It includes reservoirs as a managed
subdivision, and natural rivers and lakes
as unmanaged subdivisions. Wetland
include all kinds of land that are covered
or saturated by waters all year round
or most of it, that do not fall within the
categories of Forest land, Cropland or
grassland. The inventory includes only
the land converted to wetland.

In 2016, the balance of GHG emissions
accounted for 20.6 kt CO, eq, a decrease
of 82.4 % since 1990 which remains
unchanged since 2013, due to the
decrease of land converted to wetland.
Within the category, 100 % corresponds
to Land converted to wetland.

6.6. Settlements (4.E.)

This category includes GHG emissions
and removals generated in land where
there are human settlements, urban areas
and infrastructure, unless it has already
been included in other categories.

In 2016, the balance of GHG emissions
accounted for 368.7 kt CO, eq,
increasing by 35.5 % since 1990
decreasing by 1.2 % since 2013. Within
the category, 100 % corresponds to Land
converted to settlements.

6.7. Other land (4.F.)

This category includes GHG emissions
and removals generated in areas of
bare soil, rock, ice and all areas of
unmanaged lands that do not belong to
any of the other five categories.

In 2016, the balance of GHG emissions
accounted for 548.6 kt CO, eq,
increasing by 60.2 % since 1990 and
decreasing by 1.4 % since 2013. Within
the category, 100 % corresponds to Land
converted to other land.
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7. WASTE SECTOR (5)

7.1. Overview

The Waste sector, which includes the
GHG emissions from microbiological
processes that occur in the organic
matter of solid waste under anaerobic
degradation, and the anaerobic treatment
of domestic and industrial wastewater

Figure 23. Waste Sector: GHG emissions (kt CO, eq) by category, series 1990-2016
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In 2016, the main GHG emitted by the
sector was CH,, representing 93.7 % of
GHG emissions in the sector, followed by
N,O with 6.3 % and CO, with less than
0.01 %.

Additionally, in the last year reported, the
precursor emissions were dominated by
NMVOC, representing 99.9 %, which
is equivalent to 11.0 kt. The remaining
percentage is composed of NO,, CO
and SO,. On the other hand, black
carbon emissions were marginal.

represented 3.3 % of the GHG emissions
balance in 2016. In the same year, its
emissions reached 5,801.1 kt CO, eq,
increasing by 95.4 % since 1990 and
9.1 % since 2013, due to the increase

in population and their generated waste
(Figure 23).

With regard to categories, 74.2 % of
GHG emissions correspond to the Solid
waste disposal, followed by 24.7 % of
Wastewater treatment and discharge,
1.0 % of Biological treatment of solid
waste and finally, 0.01 % of Incineration
and open burning of waste.

5.B. Biological treatment of solid waste
® 5.D. Wastewater treatment and discharge

7.2. Solid waste disposal (5.A.)

This category includes CH, emissions in
the treatment and disposal of municipal
solid waste, industrial and others, which

are eliminated on solid waste disposal
sites (SWDS).

In 2016, GHG emissions accounted
for 4,305.3 kt CO, eq, increasing
by 88.1 % since 1990 and 12.3 %
since 2013, due to population growth.
Between 2006 and 2010 there is a
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reduction in the trend which is due fo
the CH, recovery in some landfills in
the country; however, the total CH,
that is recovered in Chile has declined,
attributed to the drop in the price of
carbon credits generated by the projects
of the Clean Development Mechanism.
Within the category, Managed waste
disposal sites (landfills) is the most
important with 74.2 %, followed by
21.4 % of Uncategorized waste disposal
sites (dump) and 4.4 % of Unmanaged
waste disposal sites fopen dump).



7.3. Biological treatment of
solid waste (5.B.)

This category includes the GHG
emissions of the processes that affect
the amount and composition of waste,
such as compost manufacture and
anaerobic digestion of organic waste.
These processes allow the reduction in
volume, stabilization of the residue, and
destruction of pathogens. In addition,
in the case of digestion, it allows the
production of biogas for energy use. In
the case of composting, the end product
can be used as fertilizer and compost in
soils, or being eliminated in SDRS.

In 2016, GHG emissions accounted
for 59.9 kt CO, eq, increasing by
251.7 % since 1990 and decreasing
1.8 % since 2013, without major
changes in trend over the past few years
since the quantity of composting plants
has been maintained.

7.4. Incineration and open
burning of waste (5.C.)

This category includes GHG emissions
resulting from combustion of solid and
liquid waste without energy recovery,
while open incineration of waste mainly
addresses the combustion of unwanted
materials, so that smoke and other
emissions are released directly into the
air or through incineration devices that
do not control the combustion air.

In 2016, GHG emissions accounted
for 0.5 kt CO, eq, increasing by
29,574.2 % since 1990 and 55.6 %
since 2013, due to the increasing
amount of hospital waste incinerated.

7.5. Wastewater treatment
and discharge (5.D.)

This category includes GHG emissions of
the treatment or disposal of wastewater

Chile’s Third Biennial Update Report - ll Ministry of Environment

in anaerobic means, such as domestic
wastewater, commercial and industrial,
and which can be treated on site (not
collected), transferred  through the
sewerage service to a central facility
(collected), or eliminated  without
treatment in the vicinity or by means of
drains.

In 2016, GHG emissions accounted
for 1,435.3 kt CO, eq, increasing by
116.3 % since 1990 and 0.8 % since
2013, due to the increase in population
and coverage of the network of domestic
water treatment. Although an increase is
identified in recent years of the series,
this is not in line with population growth
due to increased burning of methane
recovered. Within the category, Domestic
wastewater freatment and discharge is
the almost unique emitter, with 98.9 % of
participation, while Industrial wastewater
treatment and discharge amounts only to

1.1 %.
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8. RECALCULATIONS

The methodological changes and the
refinement of activity data are an
essential part of the improvement of
NGHGIs quality; but when this occurs,
it is required to recalculate the entire
time series fo ensure consistency. Then
it will justify the new calculations and
its implications for GHG emissions and
removals of the country.

8.1. Chile’s NGHGI
recalculations
Both the current Chile’'s NGHGI

(INGEI2018, series 1990-2016) and
the previous (INGEI2016 series, 1990-
2013), which was submitted by the
country to the United Nations in 2016
as a part of its Second Biennial Update

Report were prepared according to
the IPCC Guidelines of 2006. For the
preparation of the present  Chile’s
NGHGI, new sources of information
along with their respective refinement
have been sought in all sectors. In
addition, new country-specific emission
factors were developed in the sectors
of IPPU and Agriculture, and new
sources and sinks were incorporated
in Agriculture and LULUCF causing
differences between the magnitudes of
previously reported GHG emissions.

In general, the balance of GHG emissions
of INGEI2018 shows an average
decrease between 1990 and 2013 of
18,653.2 kt CO, eq, in comparison
to the INGEI2016 thus generating a

decrease of 116.1 % for 2013, the last
comparable year (Table 6 and Figure 24).
This is mainly aftributed to an increase
in removals of the category Forest land
of the LULUCF sector, which included
new carbon sinks and also assumptions
and related values were refined. While
the other sectors of Chile's NGHGI
show variations, changes in Forest land
are equivalent to magnitudes of GHG
emissions that noticeably have an impact
on the general trend. Additionally, it is
important to mention that the change
of GWP (previously based on the SAR
values and now based on the AR4
values) causes an increase in the value
of the emissions when taking them to
CO, equivalent.

Table 6. Recalculations: comparison of the GHG balances (kt CO, eq) of INGEI2018 (1990-2016 series) and INGEI2016

(1990-2013 series)

INGEI 1990 2000 2010 2013 2014 2015 2016
INGEI2016 8,006.8 29,101.5 48,719.9 70,054.4
INGEI2018 1,955.0 13,910.3 19,931.4 32,416.9 45,751.5 63,270.9 46,185.2
Difference -6,051.9 -15,191.2 -28,788.6 -37,637.6
Difference % -309.6% -109.2% -144.4% -116.1%

Fuente: Equipo Técnico Coordinador del MMA
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Figure 24. Recalculations: comparison of the GHG balances (kt CO, eq) of INGEI2018 (1990-2016 series) and INGEI2016

(1990-2013 series)
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8.2. Recalculations in the
Energy sector

GHG emissions of the Energy sector
(Figure 25) in the INGEI2018 presented
an average decrease between 1990
and 2013 of -103,8 kt CO, eq (less
than 1 %) in comparison to INGEI2016.
Although there is no evidence of greater
changes in the trend, since 2010 a

—— INGEI2016 —— INGEI2018

significant decrease in emissions s
shown. 2013, the last comparable year,
shows a decrease in GHG emissions of
5,081.7 kt CO, eq which is equivalent
to 6.4 %. This decrease is linked with the
modification performed on the National
Energy Balance (BNE) for series 2010-
2015, which main consequence was the
relocation of certain energy consumption,
with special effect on refinery and road

S

Lineal (difference)

transportation. For 2013, there is a
significant difference with respect to
INGEI2016 mainly due to corrections in
the consumption of electricity generation
from coal and the reallocation of natural
gas consumption at refineries. The slight
increase in emissions for the first years of
the series is due to the change of GWP
and the increase in this value for CH,.

Figure 25. Recalculation: comparison of GHG emissions in the energy sector (kt CO, eq) INGEI2018 (1990-2016 series) and

INGEI2016 {1990-2013 series)
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8.3. Recalculations in the IPPU
sector

In the IPPU sector (Figure 26), GHG
emissions in the INGEI2018 presented
an average decrease of 213.5 kt CO,
eq compared to INGEI2016. Although
there are no major changes in the trend,
differences increased since 2007. This

is primarily attributed to the improved
methodology for estimating emissions of
the Nitric acid production subcategory,
by incorporating an emission factor
that considers technologies of N,O

abatement despite the increase in
emissions from the Product uses
as substifutes for ozone depleting

substances category to the change in

activity data for this category. Other
changes, which in summary do not
alter the trend, were improvement of
methodology for estimating Iron and
steel emissions, changes in activity data
for Lime production and for Methanol
and Ethylene production.

Figure 26. Recalculation: comparison of GHG emissions in the IPPU sector (kt CO, eq) INGEI2018 (1990-2016 series) and

INGEI2016 (1990-2013 series)
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8.4. Recalculations in the
Agriculture sector

GHG emissions of the Agriculture sector
(Figure 27) presented an average
increase in the INGEI2018 of 126.0 kt
CO, eq compared to the INGEI2016,
thus generating a 6.9 % decrease for
2013, the last comparable year. The
difference in the series is atfributed to
three situations: improvements in the
management of activity data and emission
factors; inclusion of new emission
sources; and the change in the GWP

86 ]

—— INGEI2016 —— INGEI2018

of CH,. Particularly, an improvement in
the disaggregation of cattle population,
evidencing a decrease of the whole
population, particularly of dairy cows. In
addition, new country-specific emission
factors were developed for cattle,
both for enteric fermentation and CH,
emissions for manure management,
moving from fixed factors to dynamic
factors (i.e. regional and annually
change throughout the entire time series);
emission factors for CH, also improved
in the management of swine manure,
with a slight decrease with respect to the

Lineal (difference)

factors used in the INGEI2016 series.
In addition, new species of livestock
were added (warthog, deer and emus)
and new components to the calculation
of emissions that are related to organic
soils (histosols). Regarding the GWP,
given the increase in the potential of
CH,, the main GHG emitted by this
sector, the decrease due to changes in
the population and new factors is not
apparent, which would explain the slight
average rise of the series.



Figure 27. Recalculation: comparison of GHG balances of the Agriculture sector (kt CO, eq) INGEI2018 (1990-2016 series) and

INGEI2016 (1990-2013 series)
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8.5. Recalculations in the
LULUCF sector

The balance of GHG emissions from
the LULUCF sector (Figure 28) in the
INGEI2018  presents an average
increase between 1990 and 2013 in
the absorption of 19,085.6 kt CO,
eq in comparison to the INGEI2016,
which led to a favorable increase in the
absorption of 44.6 % for 2013, the last
comparable year. The difference in the
series is aftributed to the fact that the
sector made a number of improvements

—— INGEI2016 —— INGEI2018

in the management of activity data, new
carbon sinks were included and new
country-specific emission factors were
developed.

More specifically, changes with the
greatest effect are: the incorporation
of parks and reserves as forests under
management; the redefinition of the
equilibrium  status of second-growth
forest, which changed from 50 cm to 60
cm of mean quadratic diameter'#; the
redefinition of the permanence period
of forests with management plans, which
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O QT N
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S P P P

—— Llineal (difference)

is extended to perpetuity; reconstruction
of the time series of the forest species
Eucalyptus  nitens; the incorporation
of fuelwood consumption of exotic
species; the incorporation of the carbon
reservoir in the soil and litter, according
to the IPCC Guidelines of 2006; more
detailed information for wildfires; and
parametric data on growth by forest
type with greater accuracy. This causes
an increase in net removals of the sector
ranging from 30,000 to 40,000 kt CO,

annual average for the entire series.

'4 This was analyzed by a group of experts of the sector and it was demonstrated with data from the National Forest Inventory prepared by
INFOR that the growth of these forests extends up to 60 cm of mean quadratic diameter.
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Figure 28. Recalculation: comparison of GHG emissions balance of the LULUCF sector (kt CO, eq) INGEI2018 (1990-2016

series) and INGEI2016 (1990-2013 series)
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8.6. Recalculations in the
Waste sector

GHG emissions in INGEI2018 for the
Waste sector (Figure 29), presented an
average increase of 623.7 kt CO, eq
per year compared to the INGEI2016.
This represents for 2013, which is the
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—— INGEI2016 —— INGEI2018

last comparable year, an increase of
15.8 %. The difference in the series is
mainly attributed to the increase in the
value of the GWP of CH,. In addition,
there is a variation in emissions due
to the data handling of the Domestic
wastewater treatment and  disposal
subcategory, specifically associated to

$

(19\

Lineal (difference)

an improvement of the parameter that
refers to the degree of use of water
treatment systems for each income group
and additionally, changes in the source
of information to obtain data on CH,
recovery from wastewater treatment
plants.

Figure 29. Recalculation: comparison of GHG emissions of the Waste sector (kt CO, eq) INGEI2018 (19902016 series) and

INGEI2016 {1990-2013 series)
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Glaciar San Rafael, Sernatur - Imagen de Chile

1. INTRODUCTION

The increase in global temperature
observed strongly correlates to increased
concentrations of greenhouse gases in
the atmosphere, therefore, reducing
emissions of this type of gases or increase
their capture becomes critical to deal
with this problem. Within the context of
climate change, mitigation is understood
as a human intervention to reduce the

sources or enhance sinks of greenhouse

gases (IPCC WG3, 2014).

According to the Fifth Assessment

Report (AR5) of the Intergovernmental
Panel on Climate Change (IPCC), an
effective mitigation will not be achieved
if the different agents prioritize their
own interests independently. Climate

Chile’s Third Biennial Update Report - ll Ministry of Environment

change has the characteristics of a
collective action problem at a global
scale, since most of the greenhouse gas
(GHG) emissions accumulate over time
and combine globally, and emissions
generated by any agent (e.g., individuals,
communities, companies or countries)
affect the other agents. Therefore, there
is a need for international cooperation to
effectively mitigate GHG emissions and
address other issues of climate change
(IPCC WG3, 2014).

The importance of mitigation within
the context of climate change lies
not only in the net reduction of GHG
emissions to the atmosphere, but also
in the benefits that mitigation actions
involve, often contributing directly to
improvements in production processes,
better planning, energy savings among
others. Highlighting such benefits is key
for the design of new policies to enable
developing countries to increase their
level of ambition with a vision of meeting
the temperature objectives agreed under
the Paris Agreement.

This  chapter provides information
on policies and mitigation actions
developed in Chile explaining how
these have been developed from the
various sectorial contexts, and analyzes
the new challenges found. This chapter
is built on the basis of information
collected with the different sectors that
contribute to mitigation in Chile either
through projects, actions or policies
and generally reflects how this area has
developed in the country.
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2. INTERNATIONAL CONTEXT:
THE PARIS AGREEMENT

In 2011 the Parties to the UNFCCC
launched the Durban Platform for
Enhanced Action (ADP)', an instance to
increase the ambition of global response
to climate change and which purpose
was to define a new protocol or other
legal instrument to be applied to all
Parties, allowing the achievement of the
ultimate objective of the UNFCCC and
the global goal of limiting the increase in
average temperature of the planet to no
more than 2 °C, the goal defined at 15"
Session of the Conference of the Parties
(COP15) in Copenhagen in 20092

The ADP represented a fundamental
change with respect to the previous
framework defined by the UNFCCC
and Kyoto Protocol: now not only
developed countries would have legal
duties to reduce their GHG emissions,
but all Parties would be summoned to
contribute and would have legal duties to
reduce their emissions. The new binding
instrument to limit global GHG emissions
was adopted at the 21st Session of the
Conference of the Parties (COP21) in
December 2015, known as the Paris
Agreement.

The Paris Agreement, ratified by Chile
in February 2017, involves all parties
for the first time in the common cause of
fighting climate change and adapting
to its effects. lts main objective is to
strengthen the global response to the
climate change threat, for which it
proposes a limit of global temperature
increase of less than 2°C toward the end

of the century (compared to pre-industrial
levels) and increase the effort to keep it
even below 1.5°C. Regarding mitigation,
it summons all the Parties to address
their best efforts in their corresponding
national contributions, and it establishes
that countries must report regularly their
emissions and their efforts to implement
measures, and every five years it
is expected that they communicate
new mitigation goals, which in every
opportunity must represent a progress in
relation to the earlier commitment.

After the Agreement took effect and in
view to its implementation starting in
2020, work has been made in different
priorities during the negotiating sessions
of the Convention:

e definition and adoption of rules for
the application and follow-up of the
Paris Agreement commitments;

e implementation by each country
and with international support in
the case of developing countries, of
public policies that allows to achieve
the commitments adopted in each
national contribution;

e start-up of the pre-2020 commitments
that would strengthen the ambition
and prepare for fulfillment of the
commitments undertaken, particularly
after a first global balance in 2018,
on the basis of the scientific reports,
particularly on the limit of +1.5°C3.

Parque Karukinka reserva natural privada Tierra del fuego, Juan Ernesto Jaegger - Imagen de Chile

" United Nations, "News of the Ad Hoc Working Group on the Durban Platform for Enhanced Action". Retrieved from http://unfccc.int/portal_

espanol/newsletter/items/6753.php.

2 UNFCCC "Copenhagen Climate Change Conference", December 2009. Retrieved from http://unfccc.int/meetings/copenhagen_dec_2009/

meeting/6295.php.

3 https://www.diplomatie.gouv.fr/es/asuntos-globales/cambio-climatico/eventos/article/acuerdo-de-paris-compendio-sobre-el-proceso-de-

ratificacion
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3. CHILE FACED TO MITIGATION

The UNFCCC, entfered in force since
March 1994, is the international
framework within which it is infended to
stabilize GHG emissions to avoid negative
and unmanageable consequences in
the climate system. One of the guiding
principles of this Convention is "common
but differentiated responsibilities and
respective capabilities", in other words,
the need for all parties to address the
problem but differentiating the efforts
to leave in the hands of developed
countries the greatest responsibility
to reduce emissions, in addition to
support developing and least-developed
countries to grow in a sustainable way.
All the Parties should report their efforts
to implement the Convention through a
National Communication.

In 2002, Chile ratified the Kyoto
Protocol, which entered in force only in
2005. This instrument establishes that
the countries listed in Annex | of the
UNFCCC must comply with a reduction
percentage with respect to 1990. As
Chile belongs to the group of developing
countries Non-Annex |, has no binding
commitments to reduce emissions under

this Protocol, but it can participate in
the flexible mechanisms that set the
Clean Development Mechanism (CDM)
particularly.

Within the international context, Chile
is not a GHG relevant emitter. lts
contribution to the total global emissions
is approximately 0.25% as of 2015. The
global average of CO, emissions is 4.4
tonnes per person (tCO,/pp) for that
same year and according to estimates by
the National Greenhouse Gas Inventory,
Chile exceeds by very litlle that figure
with 4.7 tCO,/pp, and is far below the
average of OECD countries, which is 9.2
tCO,/pp (IEA, 2015).

The OECD in its environmental assessment
of Chile in 2016#, points out that given
the growth of GHG emissions in the
country in recent years, it is expected
that these will continue to increase. For
this reason, it indicates that in order to
fulfill its commitment of reducing by 30%
the infensity of its emissions to 2030
(see 3.2), it is crucial that the policies
of all emitting sectors are aligned with
mitigation. Consequently, it proposed to

strengthen and formalize the institutional
framework on climate change policy,
adopt and implement a set of national
climate change policies, and implement
a monitoring and evaluation framework
for adaptation and mitigation policies.

In relation to the last BUR of 2016,
significant progress in mitigation policies
have been made given the greater
sectorial involvement. This has allowed
the development of new public policies
aimed at supporting the reduction of
GHG emissions. In addition, the growing
involvement of the private sector will
enable the implementation of concrete
actions that will lead the country to comply
with their commitments and increase
their ambition. The announcement of the
preparation of a law of climate change
and the development of a strategy to
2050, undertake the creation of new
management tools that allow the country
to take a sustainable and low in emissions
path, an effort that will be in line with
the international objectives signed in the
Paris Agreement.

“ http://www.oecd.org/chile/oecd-environmental-performance-reviews-chile-2016-978926 42526 1 5-en.htm
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3.1. Chile’s Voluntary Pledge

20/20 for GHG emission
mitigation

With the purpose of achieving a new
agreement on longterm cooperation
between the Parties, in 2009, The
Conference of the Parties of the UNFCCC
COP15 took place in Copenhagen.
At that instance, the minister president
of Chile's National Environmental
Commission (CONAMA), an institution
that preceded the Ministry of Environment,
said that Chile was willing to contribute
to the global mitigation efforts through a
significant deviation from the baseline
(projected since 2007) by up to 20 % to
2020, significantly funded with national
resources.

During the first half of 2010, the
CONAMA led an inter-ministerial work
through the Inter-Ministerial Technical
Committee on Climate Change to agree
on the information that the country
should deliver to the United Nations
for its inclusion in Appendix Il of the
Copenhagen Accord. The same year,
the President of the Republic, Sebastian
Pifiera, in his speech to the nation on May
21st, stated: "In the field of greenhouse
gas emissions, global warming and
biodiversity, Chile has undertaken and
will comply with a reduction of 20 % to
2020".

The Inter-Ministerial Technical Committee
on Climate Change and the Inter-
Ministerial  Committee on  Climate
Change adopted Chile’ statement at
meetings held on July 27 and August
13, 2010. The voluntary pledge was

officially reported to the UNFCCC
Secretariat through Chile’s national focal
point, represented by the Ministry of
Foreign Affairs, on August 23, 20107,

The voluntary pledge argues that
"Chile will take nationally appropriate
mitigation actions fo achieve a 20 %
deviation below the business as usual
emissions growth trajectory by 2020,
as projected from year 2007", and that
"in order to achieve this goal, Chile will
require a relevant level of international
support." In addition, it was said that
"energy efficiency measures, renewable
energy and measures in land use, land-
use change and forestry will be the main
focus of Chile’s nationally appropriate
mitigation actions."

The voluntary pledge 2020 has led to
the development of various mitigation
activities in the country, such as the
Nationally ~ Appropriate  Mitigation
Actions (NAMAs), which main objective
is to reduce GHG emissions. In addition,
it has to identify sectorial
actions that, despite not being focused
on the reduction of GHG emissions,

served

have also meant a contribution to the
decarbonizing of Chile.

Aided by the MAPS-Chile¢ project, in its
first phase (2012), an initial "Business as
usual" (or BAU) baseline was developed
to be able to understand and analyze in
a better manner the mitigation policies
and options in the country with a view
to meet the committed at COP15. This
projection is used as information on
the basis of the 19902007 emission
series of the NGHGI developed in
2011, presented to the Second National

Communication, and the expectations
of economic growth defined in 2012
toward 2020.

In order to compare the MAPS vision
with the new and better information
raised by the subsequent processes
of the inventory update, a simplified
version of the model was capable of
collecting these changes. This version
keeps the expectations of economic
development defined in phase 1 MAPS,
but it uses as the basis of emissions
information the series 1990-2007 of the
last Chile’s NGHGI available. With this

simplified version, the baseline and the

reduction commitment were recalculated
on the basis of the new NGHGI update
included in this report (INGEI2018),
which finally generates a 2007-2020
revised BAU that is comparable with the
GHG emissions balance in the country.

5 "Letter from the Undersecretary of Foreign Affairs to Christiana Figueres, Executive Secretary of the UNFCCC", August 23, 2010.
Retrievedfrom http://unfccc.int/files/meetings/cop_15/copenhagen_accord/application/pdf/chilecphaccord_app2.pdf.

¢ MAPS Chile is a government project that delivered through a process of research and multi-actor participation evidence, projections, and
options for reducing greenhouse gas emissions in Chile http://www.mapschile.cl
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By comparing the data of this inventory
(INGEl 1990-2016) and the revised
baseline (BAU 2007-2020) presented in
Figure 1, a change has been noted in the
trend of the GHG balance (downward).
This change is due to several factors,
including the greater energy efficiency
and mitigation measures in different
sectors. However, the main cause of this
break in the trend is the economic growth
that declined compared to the expected

in the first phase of MAPS. The years

2012 and 2015 are closer to levels
in the range of BAU 2007-2020 due
to the emissions from forest fires those
years. As a result of this, it is believed
that for 2017, the year in which there
were important forest fires, emissions
will skyrocket reaching ranges even over

those of the BAU.

When comparing the balance with the
BAU deviation projection by 20 % (BAU
20 % progressive), it is noted that the

country's emissions would be below the
area of compliance, except for 2015.
Due to the fact that the GHG balance of
that year is particularly affected by the
emissions associated to the forest fires,
a similar situation is expected for 2017
(MMA - E2Biz, 2017).

Figure 1. GHG Balance 1990-2016 compared to BAU 2007-2020 revised, and 20 % progressive deviation respect to the BAU
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Source: Own preparation based on the revised 1990-2016 NGHGI and BAU (MMA - E2Biz, 2017)

3.2. Chile's Nationally
Determined Contribution
(NDC)

The National Contribution or NDC
(Nationally Determined Contribution) as
mentioned above, is a commitment by
the countries to the UNFCCC within the
framework of the Paris Agreement, which
describes their contribution to meet the
objectives of the Agreement.

Chile introduced its NDC in September
2015, which is divided into 5 pillars:

(i) Mitigation, (i) Adaptation, iii)
Capacity building and strengthening, (iv)
Technology development and transfer,
and (v) Financing.

The mitigation pillar  considers a
quantified reduction commitment of the
indicator "intensity of GHG emissions"
to 2030. This reduction is based on
the sectorial analysis and mitigation
scenarios developed in the framework of
the project MAPS-Chile (Phase 2); on the
results of the National Greenhouse Gas
Inventory (1990-2010); on additional
information provided by the Ministries
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of Environment, Energy, Finance and
Agriculture, and on the comments
received from the public consultation
process of the Intended National

Contribution (MMA, 2015a).

Methodologically, the LULUCF sector was
separated from the national mitigation
commitment due to the high annual
variability of captures and emissions,
and for being less dependent on the
economic growth path.
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In this sense, two types of targets were identified:

* A carbon intensity target, expressed in GHG emissions per unit of GDP (tonnes of CO, equivalent per unit of GDP in millions of
CLP, 2011), which includes all sectors quantified in the National Greenhouse Gas Inventory (1990-2010), except the LULUCF sector.

* A target expressed in tonnes of CO, equivalent of the LULUCF sector.

(CO,), methane (CH,), nitrous oxide
(N,O), hydrofluorocarbons  (HFCS),
perfluorocarbons(PFCS).

correspond to those of the National
Inventory of  Greenhouse  Gases
(1990-2010), that is, carbon dioxide

It should be noted that the gases
considered in the carbon intensity target,
without including the LULUCF sector,

Table 1. Chile’s Nationally Determined Contribution in terms of Mitigation

SPECIFIC CONTRIBUTION OF THE
FORESTRY SECTOR:

GOAL OF CARBON INTENSITY:

Chile is committed to the sustainable development

and recovery of

mainly native, which will account for greenhouse gas
sequestrations and reductions of an annual equivalent of
around 600,000 tonnes of CO, as of 2030. This
commitment is subject to the approval of the Native
Forest Recovery and Forestry Promotion Law.

Chile is committed to reduce
its CO, emissions per GDP
unit by

‘/;/T,

hectares of forest land

below their 2007 levels by 2030, considering a
future economic growth which allows to
implement adequates measures to reach this
commitment.

In addition, and subject to the
grant of international monetary
funds, the country is committed
to reduce its CO, emissions per
GDP unit by 2030 until it reaches
a 35 % to 45 % reduction with
respect to the 2007 levels,
considering, in turn, a future
economic growth which allows to
implement adequates measures
to achieve this commitment.

Chile has agreed to reforest

100,000 hectares

mostly with native species, which shall

represent sequestrations of about 900,000

and 1,200,000 annual equivalent tonnes of

CO, as of 2030. This commitment is conditioned to the
extension of Decree Law 701 and the approval of a new
Forestry Promotion Law.

e

Source: Chile’s Intended National Contribution (MMA, 2015a)

During 2017 the MMA coordinated climate commitments.

manage the NDC and also, to propose the country's

a Working Group of the Public Sector
focused on discussing the NDC (WGPS-
NDC) updating in 2020, as required in
the Paris Agreement. The ultimate purpose
of this group was to develop a shared
diagnosis on what elements should be
updated, along with identifying possible
institutional arrangements contributing to

guidelines and next steps to make
progress in the matter.

This group met on six opportunities, and
from the process developed, a series
of elements were identified that should
be considered in the update process,
and that are keys to properly manage
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Faced these elements, the coordinating
team of the MMA has analyzed the
main themes or key points that require
priority treatment, in order to implement
measures to comprehensively address
the NDC in its next update.
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In the light of the exercise carried out by the WGPS-NDC, a number of challenges that are keys to the formulation and
implementation of the next NDC were identified. Among these challenges are the following:

o The definition of governance for climate change, in which the whole society and its actors - the State, civil society, the private sector-
are included and converged towards a common, long-ferm goal. This will allow giving a response to the impacts - economic, social,
environmental and human - generated by climate change; and it will ensure that climatic actions generate tangible benefits to move
towards a low-carbon development and resilient to climate.

® Having a long-term vision of climate change. This allows guiding the definition of the goal and peak emissions, as well as the actions
and instruments for its compliance. In addition, it will provide guidelines fo the sectors and a time horizon to the financial strategies,
creation and strengthening of capacities, and technology and development transfer. This will make it easier to project them in the long
term, achieving order and integration with greater coherence to climate policy in Chile.

® The need to review and reconsider the design of the NDC which should include at least the following points: vision of climate policy,
its role, content and structure, sectorial responsibilities, among others.

In order to face these challenges, the
WGPS-NDC  developed a non-official
document with a series of guidelines and
concrefe steps, neither prescriptive nor
binding, to be considered by decision-
makers and the authorities to whom will
concern the NDC's update in 2020 (as
established in the Paris Agreement). This
will give continuity to the climate actions
from the Authority, in compliance with
the commitments of the country.

3.3. International projects of
mitigation support in Chile

3.3.1. Low Emission Capacity
Building Project (LECB-Chile)

The project of Low Emission Capacity
Building (LECB-Chile) was implemented
in Chile between 2012 and 2017, and it
has been a part of an initiative led by the
United Nations Development Program
(UNDP) in 25 countries. The project,
funded by the governments of Germany
and Australia, and by the European
Commission, sought to encourage and
create public and private capacities for
the measurement and mitigation of GHG
emissions through appropriate actions
for the country, within a trend toward its
development with low carbon emissions,
and improving public policies dealing
with climate change.

From the achievements of this project
in the country, the institutionalization
of the update process of the national
NGHGI; the implementation  of
HuellaChile Program, and the Climate
Public Expenditure Review (CPER) are
highlighted, among other. Furthermore,
through the LECB project other relevant

initiatives in the field of mitigation and

MRV have been boosted.
3.3.2. NDC Support Program Project

In 2017, and on the basis of what was
constructed with the LECB program,
UNDP formally launched the global
project to support the implementation
of the NDC (NDC Support Program)
with the support of the governments
of Germany, Spain and the European
Union. With this project it is expected
to contribute to governments to achieve
transformation  changes  using  the
implementation of National Determined
Contributions (NDC), as a mechanism
to expand investment in climate change
and support sustainable development,
included in the Paris Agreement, and
the Sustainable Development Goals
(SDG). The new initiative, which works
in coordination with NDC Partnership
program, shall make a progress in the
implementation of the Paris Agreement
within the context of the 2030 Agenda,
and ten countries (including Chile) will
make a progress in the infegration of
measures on gender approach in the
planning and implementation of the
NDC.
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In Chile, the implementation of the NDC
Support Program materializes through
the continuity of the Low Emission

Capacity  Building-Chile  (LECB-Chile)
project, implemented by the Ministry of
Environment, under which it is expected

to move forward in the following areas:

* Evaluation of Chile’s commitments and strengthening governance for the fulfillment of the NDC.

® Development of sectorial mitigation scenarios linked to the NDC for the planning of public policy.

e Strategy to increase the participation of the private sector in the implementation of actions by incorporating a gender approach.

¢ Implementation of an awareness strategy on climate change considering the gender approach.

3.3.3. Capacity Building Initiative
for Transparency (CBIT) Project

Paragraph 84 of decision 1/CP.21
of the Conference of the Parties where
the Paris Agreement’ was adopted, it
was decided to establish a "Capacity-
building initiative for transparency in
order to improve the institutional and
technical capacity, both before and after
2020", that "will help the Parties that
are developing countries, upon request,
in meeting enhanced transparency
requirements as defined in Article 13 of
the Agreement in a timely manner”.

As set out in paragraph 85 of the
decision, the Capacity Building Initiative

for Transparency (CBIT) aims fo:

a) Strengthen  national institutions
for activities related to transparency,

according to national priorities;

b) Provide tools, training and assistance
for the implementation of the provisions
of article 13 of the Agreement;

c) Help improving transparency through
time;

This translates info a fund in charge of
the Global Environmental Facility (GEF)
aimed to meet the objectives defined in
the decision. Chile applied to this fund
through  the

project:  "Strengthening

Chile's Nationally Determined
Confribution ~ (NDC)  Transparency
Framework" in the amount of USD
1,232,000; which main objective is
to strengthen national capacities for a
transparent follow-up system to Chile’s

NDC.

The components and expected results
of the project are shown in Table 1.
It is expected that with this initiative
capabilities are created, and the
mechanisms needed to have a robust
follow-up system to the NDC is designed,
in addition to supporting the inputs for
the development of a longterm climate
strategy in the country.

7 https://unfccc.int/resource/docs/2015/cop21/eng/10a01.pdf
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Table 1. Components and expected results of the CBIT-Chile project

1: Strengthen the
existing framework of
transparency in Chile
for mitigation and
adaptation actions

1.1. The analysis of climate
data is integrated in the
preparation of policies and
infernational reports

1.2. Chile’s NDC is followed-up
and evaluated

1.1.1 Centralized platform of Climate Information

1.1.2 Training for data users and suppliers

1.1.3 Guidelines to ensure consistency and comparability of
GHG emissions among sectors

1.1.4 Training to decision-makers in the use of the information
available

1.2.1 Establishment of a monitoring and evaluation system of
Chile’s NDC implementation

2: Institutionalization
of the Climate public
expenditure report

3.3.4. Supporting National Action
and Planning on Short-Lived Climate
Pollutants (SNAP)

Chile, through the  Ministry  of
Environment is a part of the Climate &
Clean Air Coalition (CCAC) since 2013.
The CCAC is a global coalition which
unites countries, governmental and non-
governmental organizations, with the
aim of joining efforts to move forward
in an integrated view on the benefits of
mitigating local climate pollutants, called
shortlived climate pollutants (SLCPs); and
infernationally comply with the climate
change challenge. In 2018, the members
of the CCAC were close to 54 countries,
18 intergovernmental agencies and
60 non-governmental organizations®.

In terms of coordination in 2017, the
United Nations and the Ministry of
Environment signed a Memorandum
of Understanding for Cooperation®,
a document that includes, among
other subjects "moving forward in

2.Public Institutions are able to
report their climate expenditure
and support received

1.2.2 Development of metrics, indicators and methodologies
for monitoring Adaptation actions

climate finance

2.1.1 Training Plan for public institutions on the report of

2.1.2 Improvement of the climate expenditure Form

2.1.3 Publication of a guide to report climate public

expenditure

for the
climate

policy actions
of  shortlived

mitigation
pollutants”.

Chile’s NDC, in its number 2.6 has a
mitigation section of short-lived pollutants.
It should be noted that currently at
infernational level over 30 countries
include in their NDCs some commitment
to mitigate such pollutants. In this regard,
Chile leads together with Norway the
initiative of the CCAC called "Pathway
Approach', which is the body to share
on the mitigation path with local and
global approaches, the experience on
policies and regulations, learning, needs,
assessment and updating of Chile’s
NDC to jointly reduce GHG and SLCPs.

In such a confext, the project SNAP
Supporting  National ~ Action  and
Planning on  Short Llived Climate
Pollutants  (SLCPs) was implemented,
which contributed to Chile with a total
of USD 184 thousand, budget managed
by UN-Environment. The objectives
of the project include: 1) assess the

nationally  determined  contribution

(NDC) of the Paris Agreement (number
2.6) using LEAPIBC; 2) to propose a
new NDC for black carbon at the end
of 2019, and 3) to have a National
Plan of SLCP's mitigation at the end of
2020. The period of implementation
of the project is from 2016 to 2020.

9

§ http://www.ccacoalition.org/en/partners.

? Acknowledgment by the Comptroller on December 14, 2017.
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4. ACTIONS AND POLICIES ASSOCIATED
TO MITIGATION IN CHILE

According to the National Greenhouse
Gas Inventory of Chile (NGHGI) (see
chapter 2), in 2016, the balance of
GHG emissions and removals'® from
Chile accounted for 46,185.2 kt CO,
eq, while total GHG emissions'! in the

country accounted for 111,677.5 kt
CO, eq, increasing by 114.7 % from
1990 and 7.1 % since 2013 (Table 2).
The main causes of the trend are the CO,
emissions generated by the burning of
fossil fuels (accounted for in the Energy

sector] and removals of CO, of forest
lands (accounted for in the LULUCF
sector]. The values observed that are out
from the trend in the balance (Figure 2)
are mainly consequences of forest fires,
accounted for in the LULUCF sector.

Table 2. Chile’s NGHGI: GHG emissions and removals (kt CO, eq) by sector, 19902016 series

Sector 1990 2000 2010 2013 2014 2015 2016
1. Energy 33,679.7 52,511.9 68,623.5 79,993.7 77,417.0 83,713.4 87,135.6
2. IPPU 3,295.4 6,243.6 5,492.5 6,144.0 6,233.9 6,584.8 6,939.3
3. Agriculture 12,071.4 14,008.7 13,244.1 12,848.4 12,419.1 12,210.6 11,801.6
4. LULUCF -50,061.0 -62,676.4 -71,930.9 -71,887.5 557224 |  -44,972.4 -65,492.3
5. Waste 2,969.3 3,822.4 4,502.2 5,318.4 5,403.9 5,734.5 5,801.1
Balance 1,955.0 13,910.3 19,931.4 32,416.9 45,7515 63,270.9 46,185.2
Total 52,015.9 76,586.7 91,862.3 104,304.3 101,473.9 108,243.3 111,677.5

Source: Technical Coordination Team of the MMA

Figure 2. Chile’s NGHGI: GHG emissions and removals (kt CO, eq) by sector, series 1990-2016
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10 The term "balance of GHG" refers to the addition of GHG emissions and removals expressed in carbon dioxide equivalent (CO, eq). This

term includes the LULUCF sector as a whole.

""'In the present report, the term "total GHG emissions" refers only to the addition of the national GHG emissions expressed in carbon dioxide
equivalent (CO, eq). This term excludes the emission sources and absorption sumps of the LULUCF sector.
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At a sectorial level (Figure 3), The Energy sector accounted for 78.0% of the total GHG emissions, followed by the Agriculture
sector (10.6 %), IPPU sector (6.2 %), and finally the Waste sector (5.2 %).

Figure 3. Distribution of Chile’s total GHG emissions by sector

Source: Technical Coordination Team of the MMA

The information presented in the inventory
delivers the context and the basis to
understand the relevance of sectorial
mitigation actions, given that proceeds
steps by step in the implementation of
these actions could be reflected in the
GHG emissions trend in the country.

4.1. Mitigation in the National
Action Plan on Climate
Change

On 19 June 2017, the Council of
Ministers for Sustainability adopted the
new National Action Plan on Climate
Change 2017-2022 (PANCC 2017-
2022), a public policy instrument that
infegrates and guides the actions to be
taken with regard to climate change in
the country. The PANCC 2017-2022

is structured in 4 main lines of action:

g&qe%/}/

2016

78.0%

1) adaptation to climate change, 2)
mitigation of GHG emissions, 3) means
of implementation, and 4) management
of climate change at regional and district
levels, in order to comply with 16 specific
objectives that translate in 20 lines
of action and a total of 96 measures.

The preparation of the new National
Plan is the fruit of the collaboration of
over 20 public institutions'?, between
ministries and services with competences
in the field of climate change, and it
was coordinated by the Climate Change
Office of the Ministry of Environment. The
design stage started in 2014, considering
for its purpose the lessons learnt from
implementation of the National Action
Plan on Climate Change 2008-2012
(PANCC 2008-2012), the progress and
future challenges the country must face, as
well as the initiatives in development, the

Energy
Agriculture
IPPU

Waste

institutional and also financing aspects.

It was developed with a sustained inter-
sectorial work, with inputs resulting
from consultancies and visions of the
representatives of ministries, academia,
the private sector and citizens, at a
central, regional and municipal levels.
In addition, in 2015 a process of early
citizen participation took place, through
workshops in four cities of the country,
extended surveys and interviews with key
actors. Also, a public consultation was
carried out between April and August
2016, where around 1200 observations
were collected and analyzed by the
corresponding ministries and services,
from the point of view of its relevance
and chance to be incorporated in
the final draft of the National Plan.

12 Ministry of Finance, Ministry of Foreign Affairs, Ministry of National Defense, Ministry of Social Development, Ministry of Agriculture, Min-
istry of Economy, Ministry of Education, Ministry of Energy, Ministry of Health, Ministry of Housing and Urban Development, Ministry of Public
Works, Ministry of Transportation and Telecommunications, Ministry of Mining, National Office of Emergencies and Secretary of Regional
Development of the Ministry of the Interior and Public Security, Undersecretary for Fisheries and the Production Development Corporation of the
Ministry of Economy, Oceanographic and Hydrographic Service of the Chilean Navy and Chile’s Meteorological Directorate of the Ministry of
National Defense, General Water Directorate of the Ministry of Public Works, National Commission for Scientific and Technological Research
of the Ministry of Education, Commission Chilean Copper Mining Ministry, Agency of Sustainability and Climate Change.
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As an instrument articulating the national
policy on climate change, the PANCC
2017-2022 integrates the actions to
be carried out by the various public
institutions  with jurisdiction on these
matters in the next 5 years. In addition,
the new National Plan emphasizes,
for the first time, the implementation of
measures at a local level, looking for the
generation of capacities and institutional
strengthening on climate change at
a level of subnational governments
and the concrefe implementation of
adaptation and mitigation measures.

As a part of the international agenda,
the PANCC 2017-2022 also aims at the
coordination of actions that allow Chile to
move forward in fulfilling its commitments
to the Paris Agreement, with preparatory
actions for the implementation of the
contribution, in view of 2030 and the
infermediate milestones defined in the
Agreement. The actions of the new Plan
will also serve to meet the objectives

of the Sustainable Development
Goals (SDGs) related to climate
change (objective 13) and with the
recommendations made by the OECD to
the Government of Chile in its assessment
of 2016 with regard to climate change.

Acknowledging the crosswise nature of
climate change, PANCC 2017-2022
includes measures to permeate and
include the theme in other public policies
aimed to planning and development.
In turn, the gender and transparency
focus are important seals that arise in
a variety of ways throughout the Plan.

Given the nature of the new National
Plan and its role in the preparation
for the fulfilment of Chile's reduction
commitments, different sectors have
undertaken measures aimed directly or
indirectly emissions reduction, or the
gathering of information for policies
design. An example of this is the work
developed by the Ministry of Energy

in the preparation of the Greenhouse
Gas Mitigation Plan for the Energy
Sector'?, established in line with the
vision and goals of the National
Energy Policy (PEN) to 2050, as well
as with the PANCC 2017-2022.

Also, and in response to one of the
commitments set out in the new National
Plan, in 2017 the Ministry of Public Works
jointly with the Ministry of Environment,
developed the Plan for Adaptation and
Mitigation of Infrastructure  Services
to Climate Change 2017- 2022%,
an initiative that seeks to adapt the
infrastructure services to the impacts of
climate change, within a resilience and
sustainability framework, in addition
fo confributing fo the mitigation of
GHG emissions in the different phases
in the life cycle of the projects carried
out by the Ministry of Public Works
(Ministerio de Obras Piblicas, 2017).

, Juan Ernesto Jaegger - Imagen de Chile

'3 http://www.energia.gob.cl/sites/default/files/plan_de_mitigacion_energia.pdf
'4 http://www.dgop.cl/Documents/PlanAccionMop.pdf
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On the other hand, from the new
National Action Plan on Climate Change
other sectorial plans arise, as for
example, the forestry sector. Particularly,
the National Strategy on Climate
Change and Vegetation Resources'
(ENCCRYV), prepared by the Ministry of
Agriculture through the National Forestry
Corporation (CONAF), constitutes a
"public policy instrument in the field
of vegetation resources native fo
Chile, which guides and integrates the
activities and measures to be taken as
a country for mitigation and adaptation
to climate change, as well as fighting
desertification, land degradation and
drought"  (Ministerio de Agricultura,
2017).

In turn, the implementation of Law
20,920, enacted in 2016, which sets
the framework for waste management,
extended producer responsibility and
the promotion of recycling, and that
obliges manufacturers and importers
of six priority products to collect and
value, respectively, a percentage of their
products after their useful life, is also a
part of the commitments set out in the
new Plan.

Finally, through a joint effort of the
Ministries of Energy, Transportation and
Communications and Environment, and
as a contribution to the goals established
for energy efficiency and mitigation of
GHG emissions, at the end of 2017 the
National Strategy for Electromobility was
presented, an initiative that sets the axes
and priority actions for the promotion of
electromobility in Chile.

4.2. Sectorial Mitigation
Actions

A series of actions -policies, laws,
programs and specific projects- designed

with sectorial purposes have had an
impact on GHG emissions in the country.
Thus, each sector that has developed
them has measured their implementation
and progress, either in qualitative or
quantitative terms.

Although, include
estimates for their impact on the reduction
of GHG emissions, it is recognized
the need to assess the impacts of all
measures, as well as calculating their
impact as a contribution to the reduction

targets in the country.

some measures

With regard to the second BUR delivered
in 2016, sectorial policies have
advanced to include climate change
increasingly as a variable of analysis.
In the same way, emitting sectors have
begun to design specific policies that
allow the reduction of GHG emissions in
the medium term.

The following are the main actions that
contribute to the reduction of emissions
from the main sectors of the country.

4.2.1. Energy Sector

In this sector, the regulatory role is
exercised by the State through the
Ministry of Energy and its dependent
or related institutions, while private
entities are responsible for making the
investments.

The energy sector considers GHG
emissions generated by the burning
of fossil fuels in the country and their
fugitive emissions associated. This sector
is the main GHG emitter in the country,
representing 78.0 % of total emissions
in 2016. Their emissions stem mainly
from the activities of energy production,
energy consumption for freight and

passengers, and energy consumption on
the part of the different economy agents
(industry, mining, trade and residential
sector).

With regard to electricity generation,
as of April 2018, the total installed
capacity in Chile is 23,010 MW,
separated mainly in the National Electric
System (SEN) (99.23 % of the installed
capacity), in addition to the small
systems at Los Lagos, Aysen, Magallanes
and Easter Island (0.03 %, 0.27 %,
0.45 % and 0.02 % of installed capacity
respectively) (CNE, 2018).

The components of energy production
include mainly emissions from power
generation and to a lesser extent, from
petroleum refining and manufacturing
of other fuels. As shown in Figure 4,
power generation in Chile during 2017
accounted for a total 76,647 GWh,
which main energy source was coal, with
a participation of 39 % of the national
total. This high level of participation
of coal, added to the contribution of
the generation of the rest of fossil fuels
makes this source of emissions represent
31 % of the total GHG emissions in the
country for 2016.

' https://www.enccrv-chile.cl/index.php/descargas/documentos-2017/90-documento-de-la-estrategia/file
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Figure 4. Electricity generation by source type, 2017
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Regarding Non-Conventional Renewable
Energies'® (NCRE), since 2010, by
legislation'”, the Chilean electrical
system must comply with a quota of
incorporation of this type of energies.
Subsequently this quota was raised,
requiring that in 2025 a 20 % of energy
generation comes from NCRE. In recent
years, there has been an increase in this
type of sources, from representing 2 %
of the electrical generation in 2007 to

Coal

39%

Solar

15 % in 2015. A wide participation of
NCRE is recorded at a national level in
the electricity matrix, above the minimum
threshold required by the legislation,
because the electrical generation of
NCRE in 2017 was 11,087 GWh,
while a contribution of 3,642 GWh
was expected (being almost three times
greater).

In terms of energy consumption incurred

Hydraulics

Biomass

Natural gas

Wind Power

Diesel engines

Source: CNE, June 2017

by transportation and the various
economic sectors described by the
secondary energy matrix of year 2016
(Figure 5), it can be noted that the most of
consumption is from transportation, with
a participation of 35 % of the national
total (and in this, road transportation as
one of the main emitting categories of
the country), followed by the industrial
consumption with a 23 %, and in the

mining sector, with a 17 %.

't is understood by Non-Conventional Renewable Energies or NCRE all those sources of energy generation in which consumption expenditure
or depletion of its source are not incurred. Chilean legislation indicated as such the energy from the following technologies: small hydroelectric
stations (less than 20 MW maximum power), and projects that use energy from biomass, geothermal, solar, wind, seas, among other.

7 law N°20.257.
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Figure 5. Secondary energy matrix by economic sector, 2016
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Energy is an essential engine for
economic and social development, so
it is of the utmost importance to ensure
supply for the future. The way in which
energy is obtained and used also has
a direct impact on economic growth,
but at the same time, it generates an
effect on the care for the environment
and development opportunities  for
people. That is why policy definitions
and an active role by the State are
required, leading to a secure energy
sector, inclusive, competitive and
sustainable which benefits extrapolate
to all areas in the life of Chilean

people (Ministerio de Energia, 2017).

At the end of 2015, the Ministry
of Energy published the National Energy
Policy of Chile, a document that was
prepared through a participatory process,
called Energy 2050, which involved the
public and private sectors, academia
and civil society, based on an in-depth
discussion, respectful of ideas and in
search for consensus, for nearly two years.

The National Energy Policy proposes
a vision of the Energy sector to 2050
which corresponds to a sector that is
reliable, sustainable, inclusive and
competitive. This vision is based in
turn on four pillars, presented below.

] m
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Figure 6. Pillars of the National Energy Policy
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Source: Ministry of Energy, 2015.

In addition, but this time as a tool with a
shortterm span, during 2018 the 2018
- 2022 Energy Pathway was developed.
This energy pathway was built through
a process of public consultation and
dialogue throughout the country, that is,
listening fo the different actors from both
the private and public sectors of civil

Figure 7. Axes of the Energy Path

Energy
modernization

AXIS 1 ’

Energy
development

society, including academia, ONGs,
environmental  groups,  neighbors
associations, trade unions, companies
and representatives of indigenous
peoples and communities, under the
conviction that they are key agents for
achieving  sustainable  development
(Ministerio de Energia, 2018).

Low-emission [Efficient
energy

The work fo prioritize during the following
four years around the energy sector, was
structured in seven axes, described in the
following figure:

Energy

transportation | efficiency

ENERGY
SUSTAINABILITY

AXIS 7 Energy education and training

Source: Ministry of Energy, 2018.
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Framed within these two instruments of governance, one with a shortterm look, as the 2018-2022 Energy Pathway and another with
a long-ferm vision, called the National Energy Policy to 2050; various initiatives are being carried out aimed at the reduction of GHG
emissions, as well as to adaptation to climate change in the Energy sector:

® Greenhouse Gas Mitigation Plan for the Energy Sector, whose main objective is to encourage measures to address climate variability
and support a gradual transition to an economy and energy matrix significantly lower in carbon.

e Energy efficiency law, which seeks to generate the necessary incentives to encourage efficient use of energy in the sectors of greatest
consumption (large industry and mining, transportation and buildings) and create a greater energy culture throughout population.

 National Strategy for Electromobility, an initiative that sets the axes and priority actions for the promotion of electromobility in Chile, that
will allow reducing GHG emission by obtaining their energy from an energy matrix with increasing participation of renewable sources.
This initiative is being developed together with the ministries of Environment and Transportation.

* Decarbonization table, developed within the framework of the voluntary agreement signed by the companies members of the Association
of Chilean Generators, AES Gener, Colbun, Enel and Engie, to carry out a process of decarbonization of the matrix, where the Ministry
of Energy cooperates through a multidisciplinary coordination and the collection of background information, in order to strengthen the
discussion in labor, security of supply, economic, environmental and health areas.

o Strategy for the development and penetration of renewable thermal technologies, which will enhance the use of renewable technologies
for the supply of thermal or heat needs, replacing the use of fossil fuels and wet firewood.

® Renewable thermal programs, including program of direct uses of geothermal energy, the installation of solar thermal systems in homes
and identification of the potential of biogas plants in industrial sectors.

e Public-private work table on adaptation to climate change in the Energy sector, in order to share experiences of adaptation applied,
prioritize adaptation actions and address a timeline for implementation of the actions.

e Public-private table on mechanisms of tradable emission or other that generate a strategy proposal with the options of cost-effective
instruments for the sector.

e Trading platform of renewable generation projects certificates, both at a large and small scale of distributed generation, in addition to
energy efficiency measures.

e Coordinating Committee on Energy Innovation, which role is to identify and prioritize challenges and define the strategic guidelines to
guide decision-making, in pursuit of the market competitiveness, social wellbeing and the sustainability of the sector.

® Promotion of distributed generation at a residential level, through the diffusion of benefits, consumer profiles, suppliers and financing
sources.

e Educational energy strategy, an instrument that aims to bring the energy sector closer to society as a whole, improving the skills of
individuals to make informed decisions, adopting new technologies, be responsible citizens and efficient managers of their natural
resources.
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The instances described above, along
with many others, will move toward the

fulfillment of various goals in the short,
medium and long term. Some of these,

linked to climate change, are presented
below:

Table 3. National energy policy: measures in the short, medium and long term related to climate change

To 2022: To 2035: To 2050:

e Increase by at least 10 times the number
of electric vehicles circulating in our
country.

e Establish a regulatory framework for
energy efficiency (EE) to generate the
necessary incentives to encourage the
efficient use of energy in the sectors with
the highest consumption (industry and
mining, transportation and building), and
create a culture of energy in the country.

e Update and incorporation of new
products to the EE labelling program.

e Start the process of decarbonization of
the energy matrix through the creation of
a timeline for retirement or reconversion of
coal power plants, and the introduction of
concrete measures in electromobility.

e Reach four times the current capacity of

renewable distributed generation at small-
scale (less than 300 kW).

® Over 60 % of the national electricity
generation comes from renewable
energy sources.

o At least 50 % of fuels low in GHG
emissions and pollutants in the fuels’
matrix.

¢ A Mitigation Plan of GHG emissions
is applied in the Energy sector.

¢ An Adaptation Plan to climate change
is applied in the Energy sector, within
the framework of a national plan in this
regard.

® 100 % of vehicle models for road
transportation of new trade feature EE

label.

® 100 % of new vehicles tendered for
public passenger transportation include
EE criteriac among the variables to
evaluate.

* At least 70 % of national electricity
generation comes from renewable
energy sources.

® The public, commercial and residence
sectors takes advantage of distributed
generation potential and management
of the electricity demand.

® The innovation policies in the industry
contribute to achieve the potential
reduction of energy consumption.

e 100 % of the main categories,
appliances and equipment that are sold
in the market correspond to energy-
efficient equipment.

® 100 % of the new buildings are
equipped with OECD standards of
efficient building, as well as control and
intelligent management energy systems.

Table 4. Measures related to the mitigation of GHG emissions in the Energy sector'®

Year and status

Administration of concessional system of geothermal Regulatory 2004
energy Implemented and activet
Law of Non-Conventional Renewable Energies (ERNC) Regulatory 2008
(Law 20.257/2008 amended by Law 20.698/2013) Implemented and active
Rural and social electrification program (PERyS) Project 2008

Completed

01 The type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

'8 More detail of the various measures may be consulfed in Annex 5 to this document.
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Name

Energy Efficiency Program in Public Buildings (PEEEP)

Typel!

Economic Incentive

Year and status

2009

Implemented and active

Public information platforms for renewable energy Information 2009
Education Implemented and active

Solar thermal systems in new households Government 2010
(Law 20.365/2009) Implemented and active

Solar thermal systems in existing social housing Government 2011
Implemented and active

Net Billing Act (Net Billing) Regulatory 2012
(Law 20.571/2012) Implemented and active

Action Plan for Energy Efficiency (PAEE2020) Policy 2013

Implemented and active

Energy efficiency labelling and minimum standards

Regulatory and

2013

Information Implemented and active
Replacement Program of Efficient Public Lighting for Project 2014
Municipalities Implemented and active
Promoting the development of biogas energy in small and | Project 2014

medium-sized agricultural industries selected at Los Rios
and Los Lagos regions (Biogas dairy sector)

Implemented and active

Draft Energy Efficiency Law Economic Incentive 2014
Regulatory Planned

"More Dry Firewood" program Project 2014

Implemented and active
100 Mini-hydros Plan Policy 2014

Completed
Supply Improvement Program in isolated areas Project 2014

Implemented and active
Fund for energy access'® Project 2014

Implemented and active
Energy District Program Policy 2015

Implemented and active
Solar thermal systems at homes of the Reconstruction Government 2015

Programs

Implemented and active

19 http://atencionciudadana.minenergia.cl/tramites/informacion/ 18/
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Name

Typel!

Year and status

Public Solar Roofs Program Project 2015

Implemented and active
Policy of use of firewood and its derivates for heating Policy 2015

Implemented and active
Energy Policy: Energy 2050 (PEN2050) Policy 2015
(Decree N°148/2015) Implemented and active
Solar Strategic Program Technology 2016

Implemented and active

Support mechanisms for funding the implementation of
photovoltaic systems for self-consumption in micro and
small enterprises

Economic Instrument

2016
Implemented and active

(Law N° 20.936/2016)

"My Home Efficient" Program Project 2016

Implemented and active
Electromobility Strategy in Chile Policy 2017

Implemented and active
SING-SIC interconnection Project 2017

Completed
Greenhouse Gas Mitigation Plan for the Energy Sector Policy 2017

Implemented and active
Long-term energy planning Regulatory 2017

Implemented and active

Decarbonization table of the energy matrix

Voluntary Actions

2018
Implemented and active

2018-2022 Energy Pathway

Policy

2018
Implemented and active

Source: Own preparation based on sectorial Information
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4.2.2. Transportation Sector

The transportation sector considers the
GHG emissions generated by fossil
fuels burnt in all activities of the national
transportation (terrestrial, railways, aerial
and domestic Navigation). Under Chile’s
NGHGI, its emissions are reported in
the subcategory Transportation (1.A.3.).
Within the Energy sector emissions,
it ranks second in importance, after
the subcategory Energy industries. In
2016, its GHG emissions accounted
for 26,936.4 kt CO, eq, increasing
by 191.8 % from 1990 and 8.4 %
since 2013, due to the growth of the
national automotive fleet induced by the
population growth, a greater purchasing
power and the improvement of the
road infrastructure in the country. The
evidence demonstrates a great challenge
for climate and local mitigation, which
is why the development of policies
that combine regulations, actions and
programs is strategic.

Regarding the institutional framework of
the sector, the Ministry of Transportation
and Communications, through the
Undersecretariat  for  Transportation,
encourages the  development  of
an efficient, safe and sustainable
transportation system, through policies
and regulations that favor the country's
territorial integration, economic
development, and to ensure high
quality services to users (Subsecretaria
de Transportes, 2018). To strengthen
the developing and planning role of
the Undersecretariat of Transportation,
the Coordination Unit of Planning
and Development exists, which brings
together most of the technical capacity
of the Undersecretariat and manages
the objectives and tasks of the Program
for Roads and Urban Transportation
(SECTRA), the Operational Unit of Transit
Control (UOCT), the Unit for Smart Cities
(ICU), the Unit of Shortterm Management
(UGCP) and the Unit for Management

of Infrastructure Projects (UGPI), which
provide a crosswise view of planning
and coordination issues for investments
that belong to the Undersecretariat.

In agreement with the National Energy
Policy, its strategic guideline N°34 sets
the improvement of energy efficiency of
vehicles and their operation, and sets as
a goal for 2050 for Chile having adopted
the highest international standards on
energy efficiency in the various modes of
transportation.
Within  this context, the Ministries
of  Energy, Transportation  and
Communications  and  Environment
developed a strategy for electromobility
in Chile, in order to systematize the
efforts and articulate the various relevant
actors, in pursuit of promoting the
introduction of technologies with greater
energy efficiency to the country’s vehicles
market. The "National Strategy for
Electromobility", published in 20172,
compiles the result of a participatory
process of collaboration among these
ministries together with multiple public
and private actors. The aim of the
strategy is to outline the actions that
Chile should take in order to achieve that
40 % of private vehicles and 100 % of
public transportation vehicles are electric
to 2050, thus contributing to the goals of
energy efficiency and mitigation of GHG
emissions and contributing to improving
mobility and quality of individuals’ life.
(Ministerio de Energia, 2017); along
with other benefits such as reduction
of emissions of local pollutants and
the adverse effects on the population’s

health.

The Energy Pathway described in
the section of Energy sector confirms
in its axes The National Strategy for
Electromobility undertaking a goal at
the end of the period of increasing by
at least 10 times the number of electric

vehicles circulating in  the country.

According to estimates of the Ministry of
Energy, the entry of only electrical light
vehicles will prevent the emission of 11
million tonnes of CO, per year, and will
reduce expenditure on imported fossil
fuels by more than USD 3,300 million
annually, equivalent to about 1.5 %
of GDP for year 2016 (Ministerio de
Energia, 2017).

It should be noted that in the country other
public transportation modes which are
fed with electricity already exist, such as
for example: the Santiago metro, Metro
Regional de Valparaiso, the suburban
train Biotren, the Tren Central and the
Trolleybuses of Valparaiso, which give
more strength and support to the Energy
Pathway.

The National Strategy for Electromobility
contemplates the following axes or
specific objectives to implement in the

short term, from 2017 to 2020:

1. Establish regulations and requirements
that encourage efficient development of
electromobility from the points of view of
energy, environment and mobility.

2. Boost the penetration of electric
vehicles in public transportation of cities
across the country.

3. Support research and development
of electromobility and enhance human
capital training at different levels.

4. Encourage the development of
electromobility, generating new balances
that allow the market to sustain itself.

5. Generate spaces for the transfer
of knowledge and dissemination of
information, so that various actors can
make optimal decisions with respect to
electromobility.

20 http://www.minenergia.cl/archivos_bajar/2018/electromovilidad/estrategia_electromovilidad-27dic. pdf
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The following are the lines of action for each objective and axis of the National Strategy for Electromobility for the period 2017
to 2020.

Table 5. Lines of Action of the National Strategy for Electromobility, 2017-2020.

STRATEGIC AXIS 1: Regulation and Standards

Line of Action

Action Line 1: Establishment of minimum standards of energy efficiency for passenger vehicles

Action Line 2: Definition of technical/economic standards for cargo

Action Line 3: Definition of rules of availability of loading facilities in buildings

Action Line 4: Definition of road safety rules of coexistence with other modes of transportation

Action Line 5: Establishment of constructive technical requirements and security for electric vehicles

Action Line 6: Explicit incorporation of vehicles and their components in the Recycling Law

STRATEGIC AXIS 2: Public Transportation as an Engine of Development

Line of Action

Action Line 7: Incentives for major public transportation.
The CORFO project of public service "Technological Consortium for the deployment of electromobility in Transantiago"

Action Line 8: Incentives to move to electrical technology for collective taxis (it should be noted that the
"Renew your collective taxi" program already exists)

Action Line 9: Incentives to move fo electrical technology for taxis (basic, executive and tourism)

STRATEGIC AXIS 3: Boost of Research and Development in Human Capital
Line of Action

Line of Action 10: Boost of applied research and development to generate an electromobility business environment

Line of Action 11: Training researchers in electromobility

Line of Action 12: Incentives to the training of technicians and professionals specialized in electromobility

Line of Action 13: Training in electromobility for emergency, rescue and care of injured personnel

Line of Action 14: Work Table of technological prospecting

Line of Action 15: Training of public officials and decision-makers

Line of Action 16: Transformation of public fleet

Line of Action 17: Development of commercial fleet pilot projects

Line of Action 18: Promoting the electric car

STRATEGIC AXIS 5: Knowledge transfer and delivery of Information

Line of Action

Line of Action 19: Creation of an electromobility observatory

Line of Action 20: Dissemination of electromobility
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Also, since March 2017, the Production
Development Corporation (CORFO), an
agency of the Government of Chile under
the Ministry of Economy, Development
and Tourism, encourages the Regional
Strategic  Program  Santiago  Smart
City?', which was established as an
enabler and encourager of technology-
based and social solutions to cope with
the challenges of mobility, safety and the
environment existing in the city. Aimed
to resolve coordination failures and
addressing collaborative solutions based
on innovation and use of technologies,
along with solutions relating to aspects
of productive development and quality
of life, this program includes the Freight
Transportation  Observatory as  a
technological tool for the systematic and
permanent collection of data on the urban
transportation system in the Metropolitan
Region. The concretion of this public
good will support the collection of
information and decision-making in the
public and private sectors. In addition,
it will optimize delivery mechanisms
of products in less time, improving
service, reducing fuel consumption and
emissions.

Another public good implemented by
the Regional Strategic Program Santiago
Smart  City together with CORFO
MR, Ministry of Transportation and
Telecommunications, ENEL, SOFOFA
and the VTT Technical Research Center

of Finland Lid., is the Consortium for
Electromobility, which seeks to define
and implement a strategy that allows
for deployment of electric mobility in
Santiago, making of it an enabler for
the development of a smart city. The
achievement of this consortium lies in
the articulation of various actors defining
a strategy of electric mobility in the
city of Santiago, establishing public
transportation as the first objective.

Also, CORFO has developed since
October 2017 the Transforma Logistics
Program, through which the Certification
and Validation System for Energy
Efficiency and Competitiveness in Road
Cargo Transportation was launched,
with the support of the Ministry of
Energy, the Agency of Sustainability
and Climate Change, the Agency of
Energy Sustainability, the National
Confederation of Truck Owners, Chile
Transporte  A.G., among other. The
project encourages coordination with
various actors of the logistics chain in
order to achieve energy and cost savings
by reducing fuel consumption, improved
efficiency in freight transportation by
truck and consequently in the logistics
chain; and achieving the goal of a
decrease in greenhouse gases emissions
and shortlife and local climate pollutants.

Regarding infernational ~ maritime
transportation, in 2017 the establishment

of a system of MRV was agreed at the
International  Maritime  Organization
(IMO), with the aim that ships report
annually  their  fuel  consumption,
transported cargo and distance run,
which would begin to operate in January
2019. In addition, a reduction of
greenhouse gases emissions was agreed,
of at least 50% to 2050 considering
2008 as the base year; at the same
time it will be sought to fully reduce them
before the end of this century.

With regard to infernational aerial
transportation, in 2016 a measure
of global market was agreed called
"Carbon Offsetting and Reduction
Scheme for International Aviation -
CORSIA". To move on in this, an MRV
system must be in place as of January
2019 which accounts for the volume of
GHG emissions to be reported to the
International Civil Aviation Organization
(ICAQ).

Table 6 lists the most relevant initiatives
in the sector from a mitigation point of
view.

21 http://www.chiletransforma.cl/2017/08/02/santiago-ciudad-inteligente/
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Table 6. Measures related to mitigation of GHG emissions in the Transportation sector??

Year and state

Santiago (Transantiago)

Labelling of energy consumption and CO, emissions in light | Regulatory 2016
and medium vehicles Implemented and active
Management of the Public Transportation System in Santiago | Policy 2017
(Transantiago) Implemented and active
Renewal of the fleet of the Public Transportation System in Project 2018

Implemented and active

Renew your bus program

Economic Incentive

2011
Implemented and active

Renew your collective taxi program

Economic Incentive

2015
Implemented and active

Plan of the Metropolitan Region (MR)??

Green Tax for New Motor Vehicles Regulatory 2015
Implemented and active
Measures of the Transportation Sector in the Decontamination | Regulatory 2017

Implemented and active

Expansion of the Santiago Metro

Private Sector

2017
Implemented and active

Suburban Railway MetroTren Alameda Nos

Private Sector

2017
Implemented and active

Clean Turn Certification and Validation Project of the Freight | Project 2017
Transportation of the Transforma Logistics Program by Implemented and active
CORFO for cargo transportation by road and ports
Sustainability Certification Project for ports of the Transforma | Project 2017
Logistics Program by CORFO for cargo transportation by Implemented and active
road and ports
Suburban railway at Bio Bio region, Biotren Project 2017

Implemented and enabled
Merval suburban train in Valparaiso Region Project 2018

Implemented and active
Suburban trains of the Metropolitan Region Project 2018

Implemented and active

[1] The type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,
Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

22 More detail of the various measures may be consulted in Annex 5 to this document.
23 Prevention and Atmospheric Decontamination Plan for the Metropolitan Region of Santiago, Decree N°31, 2016 of the MMA, published on
November 24, 2017 in the Official Gazette.
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Year and state

Smart Cities Strategy 2014-2020 Policy 2014

Implemented and active
Measures for the Transportation Sector in the Energy Policy 2017
Mitigation Plan Under implementation

Source: Own preparation based on sectorial information

4.2.3. Agriculture , forestry and
other land uses Sector

The Agriculture, forestry and other
land uses [AFOLU)* is the only sector
presenting GHG emissions and CO,
removals, which is why its mitigation
potential is relevant. Sources of
absorption are primarily seedlings of
native forest, regeneration of managed
native forest and forest plantations,
mostly exotic. This sector is equivalent
to the integration of Agriculture and
LULUCF sectors of Chile’s NGHGI.

This sector is high vulnerable to the effects
of climate variability and climate change,
being its challenge continuing with the
increase of the sector's productivity and
the sustainable use of natural resources.
For this reason, MINAGRI and its
services have a prevailing role regarding
mitigation issues and in particular,
climate change adaptation at a national
level. For this reason, a number of
instruments has been developed that seek
to challenge and prepare the sector to
address climate change. As mentioned
in the section on national circumstances,
technical  coordination among the
different services of MINAGR in the field
of climate change is carried out by the
CTICC.

By virtue of the confribution capacity
regarding mitigation of this sector, Chile’s
NDC presents a specific contribution
associated to sustainable management
and forest recovery, mainly native; and
to forestation, mostly with native species.

As a key instrument for the fulfillment
of this goal contained in the NDC,
the National Forestry Corporation

(CONAF), through the Unit for Climate

Cosecha de Arandanos, Osorno, Felipe Cantillana - Imagen de Chile

Change and Environmental Services
(UCCSA), is implementing the National
Strategy for Climate Change and
Vegetation Resources (ENCCRYV),
which was validated by the Council
of Ministers for Sustainability in
November 2016. This strategy aims to
reduce the social, environmental and
economic vulnerability generated by
climate change, desertification, land
degradation and drought over vegetation
resources and human communities that
depend on them, in order to increase
ecosystems’ resilience and contribute
to mitigate climate change, promoting
emissions reduction and increased
capture of greenhouse gas in Chile.

To meet this goal, 26 measures were
established with operational  goals,
considering seven activities associated to
the prioritized causes, and a crosswise
activity to all causes, which respond to
various areas of application: institutional
management, operational, regulatory,
monitoring, environmental education,
research, planning and development.

24This sector covers the Agriculture and use of land, land-use change and forestry (LULUCF) sectors, outlined in Chapter Il: National

Greenhouse Gas Inventory of Chile 1990-2016.
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For the formulation and validation of
the ENCCRY, technical and financial
support by the Forest Carbon Partnership
Facility (FCPF), UNREDD Program and

the Swiss Agency for Development and
Cooperation (COSUDE) were received,
among other.

In this sector also outstand the two
Nationally ~ Appropriate  Mitigation
Actions  (NAMAS), which are under

different development status:

e Support to the design and implementation of the ENCCRYV. The objective of the NAMA was established within the framework of the
ENCCRYV, serving as technical and economic support for the development of studies and activities aimed at identifying and reducing
weaknesses of baseline information, in addition to increasing the capacities of national technical teams and regional ENCCRV.

e Removal of atmospheric carbon through the recovery of degraded agricultural soils in Chile. This NAMA seeks to provide some sort
of incentive fo farmers who adopt practices for the recovery of degraded organic soils. This NAMA seeks support for its preparation.

On the other hand, it should be noted
that for this sector adaptation actions
can have impacts on GHG emission
reductions, so the current plans for
biodiversity and  agriculture  (SAP)
adaptation directly contribute to climate
change mitigation. Also relevant are the
benefits for mitigation of future update
of Adaptation Plan 2018 - 2022 SAP,
and projects such as the technical
cooperation activities in the measurement
of carbon footprint and management of
pests and diseases in non-raditional
export products adapted to conditions of
water scarcity, improvement in resilience
to climate change of small agriculture in
O'Higgins Region, Chile, among other.

On the other hand, in May 2016 the
2015-2035 Forest Policy was announced

officiall, ~ which  establishes  the
grounds for sustainable, participatory,
inclusive and socially equitable forest
development. The Forest Policy has
been structured around four strategic
axes: 1) Forestry institutions; 2) Inclusion
and social equity; 3) Productivity and
economic growth; and 4) Protection and
restoration of the forest heritage, each of
them broken down into impact targets and
result objectives that present a synthesis
of the base line or initial situation (year
2015) and of the situations expected in
the short, medium and long term, set in
periods of four (2020), ten (2025) and
twenty years (2035), respectively.

Among the sector challenges, moving
forward in research to bring down
the curve of GHG emissions in the

agricultural  sector, working in good
practices for nitrogen fertilization,
livestock management practices  or
carbon sequestration in soils, o mention
a few, and analyzing forest policies
leading carbon capture in forests and
prevent fires, to achieve a carbon neutral
agricultural sector.

Regarding  sectorial  actions  that
contribute to the mitigation of GHG
emissions and promote sequestration,
they are presented in Table 7.

Table 7. Measures related to mitigation of GHG emissions of Agriculture, forestry and other use of land Sector 2

National Strategy on Climate Change and

Vegetation Resources (ENCCRV) 2

Economic Instrument
Voluntary Actions
Regulatory Framework
Information

Research

Education

2010 -2025

Implemented and active

01 The type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

Source: Own elaboration based on sectorial Information

25 Further detail of the various measures may be consulted in Annex 5 fo this document.
26 In the current BUR, an estimate of the Reference levels in the Technical Annex of REDD+ results is included.
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4.2.4. Waste Sector

In this sector are accounted for GHG
emissions generated by microbiological
processes that occur in final disposal sites
for solid waste, product of anaerobic
degradation of organic matter. Disposal
of solid waste corresponds to 74.2 %
of the Waste Sector emissions to 2016
INGEI.

In Chile, Law No. 18,695 Constitutional
Organic law of Municipadlities, the
Ministry of the Interior, delivery to these
entities the attribution of deprivation for
the management of the waste generated
in their distrital boundaries, whose
duty is regulated in the Sanitary Code.
The Municipalities of Chile develop
this attribution in a direct way with
own resources or by outsourcing the
services of collection, transportation
and disposal. With regard to the final
disposal, mostly choose the option to
outsource the service.

With respect to financials, Law N° 3.063
on Municipal Revenues, of the Ministry of
the Interior, establishes that municipalities
must annually determine the costs of
their home cleaning services in order to
establish rates for such services. These
costs are equally divided among all users,
which originates the rate value, or right
to the cleaning service, which is charged
to each user. The same law establishes
those automatically exempt from such
payment are those users whose house or
housing unit that receives the service has
a tax valuation equal or lower than 225
monthly tax units.

The  Ministry  of  Environment is
responsible  for the design and
implementation of policies, plans and

programs in environmental matters, as
well as for waste management programs
through the Office of Legislative
Implementation and Circular Economy.

Currently, over 90 % of municipal solid
waste goes directly to final disposal in
landfills, waste or garbage dumps, and
close to 50 % of such waste, corresponds
to organic waste (ECLAC, OECD, 2016).

As regards progress in regulatory
matters, in May 2016 Law N° 20.920
was enacted, which establishes a
framework for Waste Management,
Extended Liability of the Producer
and Promotion of Recycling, which
objective is to reduce waste generation
and to encourage reuse, recycling, or
valuation, in order to protect the lives of
people and the environment. This new
instrument establishes that producers?”
of so-called "priority" products must take
care of their management at the end
of their useful life. This way, a series of
products that are sold in the domestic
market will be collected and valued,
directing the interests of the country
towards a sustainable economy. Priority
products correspond to: lubricating oils,
electrical and electronic appliances,
batteries, packaging, tires and batteries.

Later in 2017, in accordance with Law
N° 20.920, Decree N°8 Regulations of
the Ministry of Environment was enacted,
which sets the procedure to prepare
the instruments intended to prevent
waste generation or encouraging their
recovery, as well as the procedure for
setting targets and other related duties.
As of 2018, two drafts are in developing
which set goals for the collection and
recovery for containers, packaging and
tires.

In 2017, the regulations for the recycling
fund, Decree N° 7 of the Ministry of
Environment entered in force, which
allows having a fund whose purpose
is to finance all or part of the projects,
programs and actions to prevent waste
generation, encourage their source
separation, selective collection, reuse,
recycling and other type of valuation
performed by municipalities or their
associations. And as of 2018, a draft for
a2018-2022 National Plan of Ecodesign
and Labelling, which objective is to
establish requirements, demands and
procedures for ecodesign and labelling
of products and organizations.

At the international level, during the
COP22 in November 2016, the Minister
of Environment and Climate Change
of Canada undertook to reduce the
pollutants that damage the climate in
Canada and throughout the world, and
to contribute with USD 10.7 million to
reduce Shortlived Climate Pollutants
through bilateral alliances with Chile
and Mexico. In the case of Chile, this
project was implemented through the
current Agreement on Environmental
Cooperation?®, where both ministries of
Canada and Chile establish four lines of
action:

2 Manufacturers and importers
28 Https://acuverdochilecanada.mma.gob.cl/
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1) Reduction of methane emissions
through technological deployment in at

least seven cities.

2) Development of a system for tracking,
monitoring and reporting emission

reductions (MRV).

3) Lleverage of public and private
financing for the projects’ implementation

and support o create enabling conditions
allowing for the scale up of the program.

4) Support with technical assistance
of  project's and
dissemination opportunities.

communications

The project takes place from April 2017
until March 2021, and with the support

of 7 million Canadian dollars. For its

Table 8. Measures related to the mitigation of GHG emissions of the Waste sector??

National Solid Waste Management Program.

Law N° 20.920

Policy

Regulatory Framework

Framework Law for Waste Management, Extended
Liability of the Producer and Promotion of Recycling

(REP).
Recycling Fund.

Mitigation of Climate Pollutants in the Waste Sector

through the Chile- Canada Program.

Economic Incentive

Project

coordination, a working group was
established composed of professionals
from both ministries of the environment,
along with an implementing agency.

Table 8 shows a summary of the actions
and policies associated with GHG
mitigation in the Waste sector.

2005
Implemented and active

2016
Implemented and respective
regulations under development

2017
Implemented and active

2016
Implemented and active

MThe type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

Source: Own preparation based on sectorial information

4.2.5. Mining Sector

Chile is the world's largest copper
producer, contributing with 27 % of
global production in 2017, with exports
of approximately 5.5 million tonnes of
fine copper (COCHILCO, 2018a). At a
national level, copper mining is relevant
for the economy, since it contributed with
9 % of Gross Domestic Product in 2017
(Banco Central, 2018)

The exploitation and production of
copper in the country considers a

series of processes that go from ore
extraction (open pit or underground
mine), passing through concentration
and refining, in the case of sulphide
minerals (pyrometallurgic processes); or
leaching, solvent extraction and electro-
winning, if it is leachable minerals
(hydrometallurgical processes). The main
copper products that Chile markets are:
copper concentrate, copper cathodes
obtained with electro-winning, and
copper cathodes obtained with electro-
refining.

In terms of GHG emissions, mining
contributes in two main ways. In the
first place, there are "in situ" emissions
resulting from the fossil fuels combustion,
mainly associated to transportation,
heating, drying and material processing.
On the other hand, and most importantly,
mining consumes large amounts of
electrical power, most of which is
generated by processes that involve the
fossil fuels combustion (COCHILCO,
2008).

29 Further details on the various measures may be consulted in Annex 5 to this document.
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With regard to emissions "in situ" of
GHG emissions, the subcategory Mining
and quarrying in 2016 accounted for
7,967.0 kit CO, eq, within which the
copper mining remains as the most
important with a 68.9 % with respect
to other activities in mining (iron, saliter
and other).

In relation to electricity consumption,
on average over the past 15 years
copper mining has had a onethird
participation in national consumption:
This situation can be largely explained
by three trends that have put a pressure
on the rising consumption: 1) gradual
fall in the copper grade, which responds
to the aging of the mines and the
increase in the mineral hardness, 2)
increasing use of sea water, given the
restrictions for water supply and also
due to the increasing preponderance
in the production of concentrates,
which is water-use intensive, 3) and the
increase in the production of copper
concentrates, a process with an infensive
use of electrical energy (COCHILCO,
2017). The Chilean Copper Commission
forecasts that in 2028 Chile will reach a
copper production of 6.3 million tonnes
of fine copper, requiring close to 29.2
TWh; that is, the increase of electricity
consumption would grow by 38 %

due to the above mentioned reasons
(COCHILCO, 2017).

In this sense, to face the energy needs the
application of energy efficiency policies
and the incorporation of sources of
renewable energy fo the energy matrix
currently constitute the main measures
used by mining companies to reduce
their carbon footprint (Fundacién Chile,
2016).

For example, in 2017 CODELCO
incorporated an indicator of energy
efficiency in each of the initiatives
identified as a potential impact on
this matter, and a methodology for
measurement and verification of energy
savings. Moreover, the same year, the
power supply contracts were modified to
achieve a 22.5 % of the total electricity
consumption of CODELCO in renewable
energies. The state-owned company has
a Master Plan for Sustainability*°, where
energy efficiency is one of the dimensions
to improve in the environmental areq,
through @ management system focused
on optimizing the specific indicators of

energy use in the production processes
(CODELCO, 2018).

Another important instrument is the
"Greenhouse Gas Mitigation Plan for

the Energy Sector", which establishes
a framework of policies and actions of
GHG emissions reduction in energy
industry,
emphasizing the following measures

(Ministerio de Energia, 2017):

efficiency for mining and

e Establishing a regulation for a
Minimum Energy Performance Standard
(MEPS) for electric motors power under
10 HP or 7.5 kW; and between 10
and 100 HP, or 75 kW for equipment
of industrial use and mining, such as
boilers and mining trucks.

® Implementing a mandatory energy
management system for major energy
consumers.

e Establishing a new regulatory
framework to increase investment in
energy efficiency projects.

® Having a 2020 Action Plan for
Energy Efficiency.

® Developing a market for energy
services companies or ESCO.

e Seek out financial support for scaling
of energy efficiency programs.

30 "A Master Plan to sustain the future of Codelco", available at:
https://www.codelco.com/prontus_codelco/site/artic/20170104/asocfile/20170104182607/pms_2016.pdf
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Since 2017, it should be noted that
CORFO encourages through consortia
formed by the academy and mining
companies, two projects for the
development of a technology that allows
using hydrogen based on solar energy
to supply mining transportation. The
objectives of the projects correspond
to: checking technical and economic
feasibility of the transformation of
conventional  operation of  mining

to a dual internal
combustion of hydrogen and diesel
mixtures; and to develop hydrogen
fuel cells for smaller equipment (ACEE,

2018).

extraction trucks

Likewise, and with the purpose of
generating an internal market that
supplies a future demand of hydrogen
for transportation, new and better ways
for its production have begun being

Table 9. Measures related to mitigation of GHG emissions of the Mining sector '

explored. It should be noted that the
case of hydrogen production from solar
energy, abundant in our country, have
already been built scenarios to quantify
its production cost (GIZ, 2018).

Table 9 shows the measures for Mining
related to mitigation of GHG emissions.

Year and status

Measures for the industry and mining sector of the Greenhouse gases Mitigation Plan for | Policy 2017

the Energy sector. Under
implementation

Energy efficiency measures for mining of the Chilean Agency for Energy Efficiency. Projects 2014
Under
implementation

[l The type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

Source: Own preparation based on sectorial information

Minera Sierra Gorda, Cristébal Correa Montalva - Imagen de

31 More detail the various measures may be consulted in Annex 5 of this document.
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4.2.6. Building, urbanization and
public infrastructure Sector

With the aim of proposing a State
policy to guide the development of
cities and population centers in the
country, in April 2012 a Presidential
Advisory Commission was formed.
This  commission, composed  of
representatives from the academia,
political and civil society, began a
process that in March 2014 ended
with the enactment of the new National
Urban Development Policy®? (PNDU).

The PNDU, based on the concept of
sustainable  development, establishes
five goals: achieving a better quality of
life for people; supporting the country’s
decentralization; providing an explicit
framework that enables an institutional
reorganization and orders the actions
of the various agencies, and public
and private actors participating  in
the cities and the ferritory; providing
sustenance and a sense of unity and
coherence to the reformulation of the
various legal and regulatory bodies
that need to be modernized and adapt
to the new requirements of society;
and generating certainties favoring the
coexistence of citizens in the territory
and enable an environment conducive
to the development of society and
public and private investment initiatives.

One of the PNDU axes is the
environmental balance scope, which
states  that "cities are important
consumers of energy and water, as well
as large generators of emissions into the
atmosphere, water bodies and also of
soil polluters" (Ministerio de Vivienda
y Urbanismo, 2014). According to
this, the PNDU points out that the key

is to move toward a sustainable urban
development, that considers  both
sustainable construction in the city as well
as the efficient management of energy,
natural resources and waste which, as a
consequence, will result in a reduction in
GHG emissions generation. In this sense,
the institutional responsibility lies mainly in
the Ministries of Public Works (MOP) and
Housing and Urban Planning (MINVU),
in coordination with the  Ministry of
Environment (MMA), which provides
relevant inputs to address such actions.

This is how in 2016, the MOP updated
its Environmental Sustainability Policy,
contemplating in one of its lines of action
"tending to minimize the risk associated
to natural events and anthropogenic
interventions in the ferritory, within a
context of climate change" (Ministerio de
Obras Piblicas, 2016). In this context,
the MOP has developed processes
for the adequacy of its infrastructure
services, both for adaptation to climate
change impacts and mitigation of
GHG emissions, in order to contribute
to the goals that Chile has set in the
field of GHG emissions reduction
(Ministerio de Obras Piblicas, 2016).

In coherence with this policy and within
the framework of the commitments
established  in the PANCC 2017-
2022, the MOP, together with the
MMA, prepared the 2017- 2022
Plan for Adaptation and Mitigation
of Infrastructure Services to Climate
Change®, which main objective is aimed
at "incorporating the climate change
issue to the infrastructure services it
provides, in order to adapt o future hydro-
meteorological changes in a framework
of resilience and sustainability, in
addition to contributing to mitigate

greenhouse gases at the different
phases in the life cycle of projects"

(Ministerio de Obras Publicas, 2017).

The Plan, approved by the Council of
Ministers for Sustainability in November
2017, provides a reference framework
that lays the foundation in the field of
climate change for those Directorates
associated to the performance of
infrastructure  works inside the MOP.
During its preparation, it was subject
to a process of dissemination and
public consultation, which allowed
gathering the views and comments from
representatives of Ministries, academia,
the private sector and of citizenship.

In terms of structure and organization
of information, the Plan consists of
strategic
adaptation, mitigation and management
of knowledge on climate change, in
order to comply with three specific
objectives translated into nine lines of
action and a total of 23 measures, five
of which seek to add elements of GHG
emissions mitigation, tending towards
the construction of a low-carbon MOP
Infrastructure; for example, measures
aimed at the incorporation of non-
conventional  renewable  energies
(NCRE), to the incorporation of concepts
of passive design and energy efficiency in
public buildings, and to GHG emissions
reduction at the stages of construction
and life of infrastructures. These
actions appear in the following table:

three axes associated to

32 http://cndu.gob.cl/wp-content/uploads/2014,/10/L4-Politica-Nacional-Urbana. pdf
33 http://www.dgop.cl/Documents/PlanAccionMop.pdf
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Table 10. Measures related to the mitigation of GHG emissions of Building, Urbanization and Public Infrastructure sector (Public

Works)*4

Year and state

Incorporation of non-conventional renewable energies (NCRE) in the execution of Public Policy 2017
Infrastructure MOP. Information Planned
Incorporation of energy efficiency and environmental comfort in public building that runs the | Policy 2006
MOP. Regulatory Implemented
Framework Planned
Technological
Development
Measurement and management of the carbon footprint in the works of infrastructure and Information 2018
public building that runs the MOP. Planned
Reduction of GHG emissions in the MOP’s machinery. Technological 2017
Development Implemented
Planned
Implement a platform to measure and account for the reduction of GHG emissions from the Information 2018
MOP. Planned

1 The type of instrument is classified as corresponding fo a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

Source: Own elaboration based on sectorial Information

In the same line, it is well known that
inappropriate construction and operation
of houses significantly contributes to the
emission of local and global atmospheric
pollutants, the consumption of energy and
materials, and waste generation. In this
sense, the MINVU, within the framework
of the National Strategy for Sustainable
Building®, "instrument intended to be
an orientation tool establishing the main
guidelines to encourage integration of
the concept of sustainable development

in Chile’s building area" (Ministerio de
Vivienda y Urbanismo, 2013), recently
presented the Sustainable Building
Standards for houses®® and the Manual
of Sustainable Urban  Elements®.

The first corresponds to a guide of good
practices to improve the environmental,
economic and social performance
of housing, from design to their
operation, and encourages continuous
improvement in the practices tending

towards a

These

sustainable
voluntary
to contribute to

construction.
guidelines  seek

the construction of

inclusive housing, bearing in mind the
different geographic issues and climate
conditions of the country, giving priority
to families” wellbeing and care for the
environment, thus aiming to give the
country’s inhabitants access to adequate
housing, resilient and sustainable.

34 Further detail on the various measures may be consulted in Annex 5 to this document.
3 http://csustentable.minvu.gob.cl/wp-content/uploads/2014/11 /Estrategia-Construccion-Sustentable_ENERO-2014_VF_Baja.pdf
3 http://csustentable.minvu.gob.cl/edificacion-residencial/
% http://csustentable.minvu.gob.cl/espacio-publico/
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The Manual of Sustainable Urban
Elements, on the other hand, encourages
designs and constructive methods that
optimize the use of resources, mcking
them more environmentally-friendly and

guaranteeing durability (Gobierno de
Chile, 2017).

The Sustainable Building Standards for
houses make up a set of six volumes
covering six variables that may appear
in buildings and infrastructure throughout
their life cycle, when jointly implemented,
allow building a sustainable construction,
namely: health and wellbeing; energy;

water; environmental impact; materials
and waste; and immediate environment.
At the same time, the use of these
guidelines entails a series of economic,
social and environmental benefits,
among them reduction of GHG emissions
of housing and the construction sector,
along with waste. These standards will be
the technical basis for the implementation
of the Sustainable Housing Certification,
an initiative that is currently under
development and with the participation
of relevant stakeholders of the sector
related to the multiple aspects of interest
of the certification.

On the other hand, within the framework
of the National Action Plan on Climate
Change 2017-2022, the MINVU
defined that their mitigation actions could
be categorized into measures of GHG
emissions reduction of housing, through
the energy efficiency of buildings, and
actions that contribute to the reduction
and capture of emissions through
measures and programs of investment in
design and urban management. These
actions are presented in Table 11 below:

Table 11. Measures related to the mitigation of GHG emissions of Building, Urbanization and Public Infrastructure sector (Hous-

ing and Urban Planning)?®

Year and state

Subsidy for thermal conditioning of housing

Economic Incentive

2005
Implemented and active

Thermal regulation (3rd stage) Regulatory 2000
Implemented and active

Energy Rating of houses Information 2012, operation start-up. Between 2016
and 2017, development of updated
version. 2018, in force of the updated
version

Sustainable construction standards for Chilean houses Information In 2016, in force and updated in 2017

Voluntary Actions

Certification of Sustainable Housing

Economic Instrument

Under development, launching in 2019

Information
Reduce the deficit of green areas in the country, through Project 2015
investment in conservation and construction of parks and Implemented and active
squares
Bikeways Plan Project 2014
Master Plan of Santiago’s bikeways Project 2013 -2032

Implemented and active

The type of instrument is classified as corresponding to a measure of Economic instrument, Education, Research, Information, Regulatory,

Voluntary action, Project, Policy, Economic incentive, Governmental, Technological Development.

Source: Own preparation based on sectorial Information

38 Further detail of the various measures may be consulted in Annex 5 to this document.
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4.3. GHG Mitigation efforts at
a subnational level

In addition to the actions and policies
raised and carried out by the different
sectors, there is a growing interest on the
part of local governments to generate
and maintain actions identified with the
realities of each one of the places they
represent. Given the geography, the
economy and the social reality of the
country, regions have very distinctive
characteristics among them.

These differences are apparent in the
profiles of the regional inventories of
GHG (RNGHGI) developed by the
SNICHILE in early 2017, related to
Chile’s NGHGI Series 1990-2013%.
When analyzing these profiles (Figure
8), a group of net emitting regions*
is observed (Arica and Parinacota;
Tarapacd;  Antofagasta;  Atacama;
Coquimbo; Valparaiso; Metropolitan;
O'Higgins; Biobio and Magallanes)
and a second group of regions that are
net sinks*' (Maule; Araucania; Los Rios;

Los Lagos; Aisén). Of the first group, it
highlights that Biobio as a net sink of
GHG in 1990, subsequently losing this
condition. Of the second group, it is
outstanding that each of the Regions has
lost its status as a net sink for at least one
year in the time series, a situation caused
mainly by forest fires that release as CO,,
the carbon stored in the biomass.

Figure 8. Chile’s NGHGI, series 1990-2013: GHG emissions and removals (kt CO,eq) by region and sector, year 201342,

__l_

kt CO, eq

o
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Source: Technical Coordination Team of MMA, 2017.

On the other hand, if the balances and
GHG emissions are transformed to
comparable indicators such as emission
intensity per unit of GDP or per capita
emissions, values from Table 12 are

o o O NS \& jXe) Xl 0> 5 QS &
« & W© = ¢°° & A \O‘S) ‘r"‘a N
K < & ¥ s &
(¢ K O (©] v N9 G
B 1. Energy 2.IPPU B 3. AFOLU ® 4. Waste + Balance

obtained. The analysis shows some
inferesting situations, such as the case
of Metropolitan region, which although
is one of the main emitting regions, all
its indicators are below average. The

opposite is the case of Magallanes,
whose indicators pass the average,
despite not being a great emitter.

39 The values of RNGHGIs in this section do not consider the last Chile’s NGHGI, series 1990-2016, presented in chapter 2 of the second BUR.
In this regard, the values presented here have a primarily illustrative role.

40 Jts GHG balance is favorable to emission.
41 lts GHG balance is favorable to absorption.

“2 The AFOLU sector corresponds to the addition of the Agriculture and LULUCF sectors.
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Table 12. Intensity of GHG: regional indicators per capita and Gross Domestic Product

Chile 4.0 6.2 0.6 1.0

Source: Technical Coordination Team of the MMA on the basis of information from the National Institute of Statistics and Central Bank of Chile

The dissemination and generation of
this type of information, along with that
collected by local governments is crucial
to the development of actions and
local policies on mitigation, coherent
and plausible. Currently, some local
governments have proposed actions
based on the knowledge they have on
their region. These are described below.

4.3.1. Regional efforts in climate
change

Throughout the country it is possible to
show manifestations of climate change,
making it more urgent fo take actions at
a local level to cope with them. From the
preparation of the Adaptation National
Plan, Chile has an operational structure
at a regional level through the CORECCs
(Regional  Committees on  Climate
Change), which are the operational arm
at a regional level for the coordination

and implementation of actions on climate
change.

At the same time, through their Regional
Ministerial ~Secretaries (SEREMI), the
Ministry of Environment has fostered
the implementation of public policies
for climate change, leading the
regional coordination of the subject and
encouraging the participation of other
actors from the public, private sectors,
academia and civil society.

Over the past few years it is possible
to observe an increased activity at a
regional level, particularly with regard
to the gathering of local information
on current and potential impacts of
climate change on natural resources
and regional biodiversity, as well as
on economic activities and population’

safety.
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Likewise, several regions have prompted
a local agenda focused on public
education and awareness, developing
scientific seminars, citizens’ lectures,
trainings fo teachers and students among
other. The main theme of these activities
has not only been to present the climate
change phenomenon, but also posing
the alternatives to contribute to mitigation
from all levels.

The main themes of mitigation that
have been addressed at a regional
level are related to waste management,

renewable energy and energy efficiency
projects, among other. Activities related
to adaptation are focused on natural
disaster risk management and quality
assurance of water for the population
and productive activities.

Regarding activities financing at a
regional level, the Environmental
Protection Fund (FPA) of the Ministry of
Environment has been used frequently
as the main tool to finance research and
education activities, other initiatives can
also be highlighted that have resorted

Table 13. Examples of regional initiatives on climate change

Araucania

mate change in watersheds

of Chile and Mexico."

Tarapacd "Support to the

implementation of National
Contributions in the Waste

sector in Chile"

Maule Breathelife Campaign
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"Assessment of Eco-systemic
Services and risks for cli-

to financing sources and international
cooperation for the development of
larger projects.

It is expected that in the next few years
the total regions of the country have
their operating CORECC to facilitate
coordination at the regional level,
and that development of mitigation
and adaptation actions are driven
from the territory adapted to the local
requirements and circumstances.

Between March 2016 and March 2018, The Seremi Araucania led the

project: (Project Chile Mexico). This was funded by the Chilean Agency for
International Development Cooperation (AGCID) and the Mexican Agency
for International Development Cooperation, AMEXCID for a total of USD
204,000. This project was carried out together with the National Institute
of Ecology and Climate Change of Mexico and the Catholic University of
Temuco.

Within the framework of such project an international workshop was
called: "Impact of climate change on natural resources: Challenges and
experiences in the implementation of adaptation plans".

Project developed within the framework of the cooperation program
between the Governments of Chile (represented by the Ministry of
Environment) and Canada, with reduction of greenhouse gas emissions
(GHG) within its main axes through the implementation of best practices in
the Waste management at a municipal level (Mitigation).

The region has been, given its climate characteristics and the issues
presented by the Boro disposal site, where a technical visit was carried
out with the objective of analyzing the mitigation potential associated with
methane recovery.

Campaign led by the World Health Organization (WHO), together with
the United Nations Environment Program and the Climate and Clean Air
Codlition (CCAC), which aims to mobilize the cities and people to protect
the health and the planet from the effects of air pollution.

The city of Talca joined the initiative focusing its efforts on reducing the use

of firewood for home heating, thus contributing to the reduction of polluting

emissions by reducing the extreme pollution episodes experienced by city in
previous years.



4.3.2. Municipal environmental
certification system (SCAM)

Since 2009 the Ministry of Environment
has the  Municipal  Environmental
Certification ~ System, a  voluntary
program that seeks to install at the

municipality and at the community
technical capabilities to implement a
model that allows for environmental
management from the territory, thus
addressing environmental  challenges
from a systematic and comprehensive
perspective.

Figure 9. Stages of the Municipal Environmental Certification

Level1
6-month
Basic
Certification

Basic  Certification:  involves  the
development of municipal and district
environmental diagnosis; the development
of the strategy and its corresponding
strategic line(s); the incorporation of
the District's Environmental Committee
Association; the incorporation of the
Municipal  Environmental  Committee,
and the execution of an agreement where
the authority commits to the compliance
with the required components in the
certification system, involving financial
resources and/or human.

Intermediate Certification: involves the
development of plans, systems design
and implementation of pilot projects in
the area of recycling, water management
and energy; the implementation of
the strategy and the strategic line(s)
committed; the permanent work of the
District Environmental Committee and
the Municipal Environmental Committee;
designs of citizens’ environmental
participation  systems;  environmental
ordinances; design or redesign of the
GAL unit; and compliance with other
requirements.

Level 3
13-month
Advanced/
Excellence
Certification

Parque Nacional Lauca, Felipe Cantillana - Imagen de Chile

There are five levels of certification that
correspond to: (i) Basic Certification, (i)
Intermediate Certification, iii) Advanced
Certification/excellence, (iv) Outstanding
excellence, and v) Accreditation of
community  environmental  vocation

(AVAC).

Level 4
18-month
Outstanding
Excellence

Advanced Certification and excellence:
This level involves the widespread
implementation throughout the
municipality of the above plans or projects
created; the operation of the recycling
systems; energy and water savings;
municipal ordinance fully in force and
operation; systems of environmental
participation in operation; and the total
compliance with the commitments of the
strategic lines; District Environmental
Committee and Municipal Environmental
Committee, both consolidated.

Outstanding  Excellence Certification:
This level involves the widespread
implementation throughout the
municipality of plans or environmental
projects, the work of the municipality
to gather the information of its carbon
footprint  through  the  HuellaChile
program, the review and reformulation
of the environmental strategy, the
development of a management plan of
residential waste at a community level
and deepening the work carried out by
the environmental committees. (MMA,
Manual SCAM, 20174).
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AVAC: the Accreditation of District
Environmental Vocation (AVAC) is a
process of continuity and to deepen of
the Municipal Environmental Certification
System (SCAM), which municipalities in
the stage of outstanding excellence may
select.

Eight years affer its startup, the system
currently has the participation of 220
municipalities, 39 at the basic level,
51 at the intermediate level, 53 at the
level of excellence, and 10 in AVAC.
The remaining 27 municipalities joined
the last year and have not yet been

categorized. (MMA M. d., 2018).

Aware of the effectiveness achieved by
the SCAM and the possibility delivered
to incorporate new environmental issues
in the ferritory, in the formulation of
the National Action Plan on Climate
Change (2017-2022) the progress in
the climate change management at the
level of municipalities was established
as a line of action, by integrating it to
the Environmental Certification System
in the phase of Accreditation of District
Environmental Vocation in the areas
of energy, water, waste, urbanism
and biodiversity. This is accompanied
by actions to strengthen regulatory,
educational and intersectorial work at
a local level, (includes the generation
of climate-environmental risks maps)

(MMA, 2017b).

4.4. Mitigation initiatives in
the private sector

In addition to the public sector, the
private sector is involved each year with
greater strength in initiatives related to
the reduction of GHG emissions in the
country. In this line, one of the first steps
of private organizations is to know their
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sources and emission levels, which can
help them in decision-making.

Atanational level, itis difficultto group the
private sector in terms of their emissions,
because all sectors are involved in
a direct and indirect way. However,
characteristics may be highlighted
in a generalized manner regarding
emissions by sector: In the energy sector,
on the one hand, power generators are
private and on the other hand, private
organizations are responsible for direct
emissions due fo energy self-production
and transportation, and indirectly by
electricity consumption.  With regard
to emissions from the IPPU sector, these
correspond mainly to private industries,
particularly in recent years, the use of
refrigerants in the commercial sector.
The Agriculture sector, on its part, also
generates emissions mainly through
private organizations. With respect to
LULUCF, the private sector plays a minor
role. Finally, in the Waste sector, sewage
treatment plants and major landfills are
private, and private industries generate
liquid waste. It should be noted that
an important part of the private sector
is made up of companies that play an
important role in the emissions by third
parties, such as the real estate sector,
recycling, sale of vehicles and bicycle
services to mention a few examples.

This section describes initiatives that
by their nature contribute to GHG
mitigation, involving the participation of
private organizations.

4.4.1. Public-private actions (CPA,
HuellaChile)

The challenge of climate change
involves all actors of society in their
scales of administrative and geographic

organization. This way, to include public-
private mitigation actions is increasingly
necessary, not on|y at a national
level but also at the local level. In this
context, the Sustainability and Climate
Change Agency (ASCC) and the program
HuellaChile were created.

The ASCC was created by the Agreement
2947/2016 of the Board of Heads of
the Production Development Corporation
(CORFO) and as a continuator of the
National Council for Clean Production,
is a committee of CORFO whose mission
is fo encourage the inclusion of climate
change and sustainable development
dimension in the private sector and in
the ferritories. This through voluntary
agreements, coordination with other
public institutions,  capacity-building
initiatives and the implementation of
programs and projects that contribute
to the construction of a sustainable
economy, resilient and low-carbon. At the
same time, to support the implementation
of international commitments of Chile in
these matters.

One of the main instruments of the
Agency are the
Agreements (CPA), as defined in article
10 of law 20.416 of the Ministry of
Economy that secures the special rules
for small companies. An APL is an
agreement between a business sector
and the institutions of administration of
the State which objective is to implement
cleaner production through goals and
specific actions, thus contributing to the
sustainable development of companies.

Clean Production



In 2012, APLs were registered and
then validated with the UNFCCC as the
first Nationally Appropriate Mitigation
Actions (NAMAs) of Chile. From 2016,
reductions achieved through the CPAs
are publicly reported, based on the
Guidelines for a generic framework for
MRV for NAMA:s in Chile of the Ministry
of Environment. In total, between 2012
and 2017, 79 CPAs have been signed
with a reduction of 457,438 tCO,eq.
More updated information on this NAMA
can be found in section 5, here in below
in this report.

Moreover, the Agency is promoting the
Chilean Green Investment Platform (GIP)
as an economic instrument. The objective
of GIP is to mobilize investments towards
low-carbon technologies and resilient to
climate change ("Climate Investments")
with an emphasis on micro, small and
medium businesses. GIP is a public
initiative that seeks to leverage private
funding towards this type of investment
through financial instruments backed by
the State of Chile.

In January 2018, the Agency presented
the  document  "Recommendations
for a public-private work agenda to
year 2030 in the field of sustainability
and climate change" (Agencia de
Sustentabilidad y Cambio Climdtico,
2018), developed under a participatory

process with various actors. In particular,
the following eight priority areas were
identified where there is need for public-
private action to make progress in
emissions mitigation, adaptation to the
impacts of climate change and the other
components of sustainable development
consisting of:

. Financial Sector

. Forestry Sector

. Fisheries and Aquaculture Sector
. Agricultural industry Sector

. Freight Transportation Sector

. Watersheds and water resources
. Waste Sector

. Cities

ONO O hNWN —

On the other hand, the HuellaChile
program arises from the Ministry of
Environment with the goal of fostering
the  quantification,  reporting  and
management of  Greenhouse gas
(GHG) emissions at the organizational
level in the public and private areas.
It has been developed in accordance
with the following standards: NCh-
ISO 14064:2013 (Part 1, 2 and 3);
NChISO  14065:2014;  NChISO
14066:2012; NChISO 14069:2014
and NCh 3300:2014.

The design and planning stage,
implemented during the years 2013
and 2014, involved the development

of the web page (www.huellachile.cl),
a tool for calculating GHG emissions
inserted info the Single Window System
of the Pollutants Release and Transfer

Register (PRTR), reporting formats,
and the system of mutual recognition
according to the level of management
achieved. The development of the
calculation tool included a pilot program
with the voluntary participation of 40
organizations.

The second stage developed since
2015 corresponds to its implementation,
which highlights three main elements:
a calculation tool of GHG emissions
at the organizational level, technical
support (includes trainings, technical
meetings, delivery of clarification by
means of telephone or e-mail, among
other) and delivery of recognition logos
to participating organizations.

Until May 2018, a participation of 434
organizations from different economic
sectors has been recorded, as it may
be seen in Figure 10. The Program has
delivered 118 HuellaChile recognitions
for quantification (109), reduction (7),
neutralization (1) and for excellence in
the GHG management (1), of which 49
were delivered during 2016 and 69 in
2017.
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Figure 10. Participation of the different sectors in the HuellaChile program

24%

Source: HuellaChile, 2018

It should be noted that in 2017 a
recognition of neutralization is delivered
for the first time, giving a new perspective
to the effective participation of the
private sector to the potential voluntary
implementation of national mitigation
actions. It also delivers a logo of
excellence for incorporating additional

Tourism; 41

measures of climate change to a private
company.

Until  April 2018 more than 40
workshops have been organized on
the calculation of GHG emissions and
their management, with over 1,000
participants, in different cities across
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the country. Of the private sector,
agricultural industries, tourism, energy,
industry, mining, logistics and fishing
areas have participated; in addition,
professionals of municipalities and other
public agencies have been trained.

, Juan Ernesto Jaegger - Imagen de Chile

Parque Pingiiino Rey bahia indtil tierra del fueg



The following activities were carried out during the implementation of the program:

e Implementers and verifiers table, which aims to reach agreements with respect fo the verification process and propose methods for
infegration info the program, identifying benefits and barriers for different types of organizations.

e System of verifiers Accreditation: In 2015 arises from the Ministry of Environment, through the HuellaChile Program, the need to
create a system of accreditation of verifiers in the management of GHG emissions. Currently, the National Institute of Standardization
is developing such a system, based on infernational experiences on requirements for organizations which perform verification and
validation activities, together with the start-up of the incorporation of the ISO/CASCO Mirror Committee, aimed to begin the discussion
of the international standard ISO/IEC CD 17029 draft, General principles and requirements for bodies performing validation and
verification activities.

e Support local environmental management: since 2015 HuellaChile and the team of Local Environmental Management (GAL) began
supporting municipalities that are participating in the Municipal Environmental Certification System (SCAM), so that they can be part of
the HuellaChile program. This support consisted in trainings to those responsible for the environmental certification of municipalities at
advanced levels in different regions of the country.

¢ Negotiation and implementation of goals of GHG management in Clean Production Agreements (CPA). To date, there has been
participation in the negotiation of the processed foods Il and Transportation CPAs. Additionally, the team of HuellaChile has supported
the implementation of the goals related to the management of GHG emissions of Containers and Packaging, Smelters lll, San Antonio
Port logistics APL, among other. This support involved training to those responsible for the facilities participating in the various agreements
on quantification and reduction of GHG emissions, and about the use of the calculation tool of the program.

e Consultancy for the preparation of GHG reduction guides at offices and in the agricultural sector. During 2017 a consultancy
developed for the preparation of a guide to best techniques and technologies for the reduction of GHG emissions at offices and in the
agricultural sector. The objective was to support the generation of information for the encouragement of the implementation of GHG
reduction actions in the sectors mentioned.

e Estimation of local emission factors. During 2017 and 2018, with the participation of interns, work was done in the obtaining of
local emission factors, including electrical subsystems, raw materials and commodities, waste treatment and disposal, among other. The
calculation of these factors is carried out through the life cycle assessment (ACV).

The challenging activities to be developed by the program are:

¢ Updating calculation tool, includes error fixing and improvements for quantification of GHG emissions. In addition, to incorporate into
the tool a system for calculation and reporting of GHG reductions through implementation of mitigation actions, as well as reporting
neutralization and excellence.

e Generation of local emission factors mainly associated with waste management.

® Preparation of guidelines and rules for the accounting of GHG reduction by the implementation of actions.

arm
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4.4.2. Other mitigation initiatives in
the private sector

As indicated in the report of 2016, the
private sector remains a key player in
the field of mitigation. On the one hand,
the mitigation potential will significantly
influence real options for compliance
with international commitments; and, on
the other hand, it has a main role in the
implementation of potential mitigation
public policies that are defined at
national or local level.

The information on mitigation actions
driven by the private sector was
based on both the collection of public
documents, as well as on opinions
delivered in interviews of representatives
of associations and other private
organizations®. This methodology is the
same that was used for the second BUR,
but more actors were added.

As a general comment, it outstands
that the companies identify that the
implementation of mitigation actions

represent an opportunity for business,
including energy efficiency measures,
waste management, eco-design,
among other. Although this reason was
mentioned in the information collection
for the second BUR, now it was mentioned
by the vast majority of the respondents.

On the other hand, it indicates that the following causes for the implementation of mitigation actions:

Requirements of some international markets
with certification systems that include aspects
of monitoring and reporting of GHG emissions
(carbon footprint of products or corporate), as
well as quantification of GHG reductions.

) Corporate policies of large

0 companies generally with
international commitments
and goals of sustainability and
low-carbon development.

i\
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In particular, to the power generation sector, greater
possibility of renewable energies penetration are associated
to the future prospects of the carbon market and regulatory
changes associated to the bidding of regulated clients.

Low renewable energy
price that encourages the
implementation of new
technologies as a source
of energy.

With regard to the agricultural sector, a major problem of this
activity has been the water shortages as a result of the drought of
the past few years, which has led to the private sector not being
indifferent to the issue of climate change, assessing to implement
adaptation and mitigation measures.

O

Local regulations, associated to atmospheric decontamination plans
that drive to implement measures of technological replacement, or
preparation for the entry in force of the Law 20.920 of Recycling,
considering that the increased involvement of recycled materials in
the country has an impact on the GHG emissions reduction.

-
>
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43 Personal communication with Agency of Sustainability and Climate Change (ASCC), the Development Committee of the Solar Energy Industry
(Solar) Committee, Business Leaders Against Climate Change (CLG-Chile), Action Companies, Global Compact Network Chile, Carbon
Disclosure Project (CDP), Energy Efficiency Agency, Electric Companies A.G., Generators of Chile A.G., the Chilean Wood Corporation
(CORMA), National Society of Agriculture (SNA), Association of Exporters of fruits of Chile (ASOEX), Association of Swine Producers of Chile
(Asprocer), National Society of Fishing (SONAPESCA), Wines of Chile, ChileAlimentos, Mining National Society (SONAMI), Cement and
Concrete Institute of Chile, FISEM, National Association of the Recycling Industry (ANIR), between March and April 2018.
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In addition, the creation of the Clean
Development Mechanism (CDM) s
mentioned as an enabling condition
for companies to consider climate
change in their management and not
only as an outside event on the way
of doing business. This allowed the
creation of capacities within companies,

which  generated the continuation

of new commitments related to the

implementation of mitigation actions.

As a future trend in the development of
new mitigation measures, it is expected
that the housing sector is an important
agentfor promoting actions, as well as the
ground fransportation, mainly associated
to the development of electromobility, or

in mining based on hydrogen fuel cells.
Regarding the latter sector, considering
the general water deficit and its use in
production processes, the need to assess
new water sources is projected, such
as desalination of water and driving of
this resource with use of NCRE, which
have an impact on both mitigation and
adaptation.

The agreement, at the beginning of
2018, between the Government of Chile
and the companies partners of the Power
Generator Association of Chile (AES
Gener, Colbun, Enel and Engie) should
be considered as a vision in the medium
and long term, by which they undertake
to end new developments of coalfired
power plants, and a phased withdrawal
or reconversion of units of coal power in
the framework of the Energy Pathway. In
detail, they agreed (Gobierno de Chile y
Generadoras de Chile, 2018):

1. The above-mentioned companies
undertake not to start up new
developments of coalfired power
projects that do not have systems of
carbon capture and storage, or other
technologies equivalent to this date.

2. AWork Table will be created to analyze
the technological, environmental, social,
economic, security and sufficiency
elements of each plant and the electrical
system as a whole, among other allowing
to establish a timetable and conditions
for the programmed and gradual
cessation of the operation of coalfired
power plants that do not have systems
of carbon capture and storage, or other
equivalent technologies.

3. The Ministry of Energy will coordinate

this Work Table to which all relevant
institutions in this process will be invited.
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In this line, on June 11, 2018, the
Table of Energy Decarbonization (MDE)
met for the first time, which aims is the
analysis of the effects of retirement and/
or conversion of coal units, in order to
strengthen the discussion about  the
decarbonization process. The MDE is
infegrated by power companies, public
sector, independent institutions, unions,
associations of consumers, ONGs,
trade unions, municipalities, civil society,
academics and infernational agencies
(Ministerio de Energia, 2018).

At the same time, in 2013 started the
first automated system of public bicycles
of Chile, interdistricts initiative which
currently covers 14 districts of the
Metropolitan region, and which in its first
two years of operation already had 200
stations, more than 2,000 bicycles and
close to 25,000 registered users. (MMA,
2015). In addition, and to encourage
a modern and sustainable system, the
stations work with solar panels that give
energy autonomy fo its operation.

The balance of the authorities on this
system is positive, and to enhance
its preference and massive use, in
some of the districts where it has been
implemented, plans were started for the
creation and/or improvement of the road
infrastructure to support the coexistence
of bikes with other means of motorized
transportation.

Additionally, a bill has been presented
that reduces the maximum speed for
motor vehicles in urban roads to 50
Km/h, to facilitate the coexistence of
cars and bicycles in areas where there is
no road segregation.

Likewise, work has been done to
incorporate high standards to the new
bikeways and regulate the traffic of
cyclists on sidewalks and walkways.
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On the other hand, it highlights organizations that crosswise support the private sector on climate change initiatives, through workshops,
work programs, seminars and platforms:

e Accién Empresas: Since 2018, it defines Climate Change and Circular Economy as one of its six thematic lines. This line has an
Executive Committee, who will define the work program during the next two years, with indicators and specific goals. In addition,
training courses and workshops that address a specific subject of climate change will be carried out. During 2016 and 2017 meetings
and workshops were also held related to this topic.

® The Carbon Disclosure Project (CDP): during 2017, the implementation of 14 workshops which provide information on how to answer
the CDP questionnaire related to climate change issues has been supported. On the other hand, an online platform for the whole Latin
America to deliver an assessment to companies on their actions is expected in 2018.

® Business leaders against Climate Change (CLG-Chile): organization with the participation of 19 leading companies that are a part of
a network of centers in the world that form the Corporate Leaders Network for Climate Action driven by Great Britain which, together
with the academy, drive policies and instruments that facilitate the transition towards a low- carbon economy, that in turn translate into
opportunities for sustainable development for our country, from a high level summons, leadership and business innovation. Outstanding
is the co-organization of the seminar for the Financial Sector, as well as support in the implementation of the training workshop on
tradable emission systems (GIZ and PMR).

*Red Chile Global Compact: in 2017, a specific work on climate change has begun to arise, through a group of leading companies
in the ODS 13, Action for Climate. The objective of this group is to work together to achieve progresses that contribute to the goals
13.1, 13.2 and 13.3 of the corresponding ODS. Within the tasks assumed by the companies, individual commitments are identified
that include defining measurable goals of GHG, consumption and energy efficiency, sustainable raw materials, in addition to sharing
experiences and good practices. It is still in the initial phase, to then identify details of the goals, dates, benefited, and more information
about the expected results. In addition, during 2016 and 2017 this organization held various meetings and workshops to strengthen
capacities in the field of climate change.

Table 14 presents the update of mitigation initiatives and means of implementation in the sector.

s
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Table 14. Mitigation initiatives and private means of implementation by sector

Energy (a,b,c)

Description

Considers the opinion of professionals and experts
in the sector, based on their knowledge and
experience.

Includes the vision of generators, distributors and
transmitters in addition to government programs
for the development of the industry.

Progress presented in BUR 2 (2016)

Reduction of GHG emissions and generation through NCRE
sources. The sector will be subject to the next taxation regarding
its CO, emissions.

Transportation

The transportation sector has various edges.
On the one hand, the companies of road cargo
transportation represented by the Association
of Chile Transportation are addressed in this
table. Additionally, CORMA, which includes the
transportation of wood, addresses this sector.
Also, the actions of international maritime
transportation and air transportation are also
addressed in this row.

In this section of the previous BUR actions of
Metro, EFE and LATAM were reported. In this
report the progress of METRO and EFE are
reported in the public sector and LATAM in this
section.

LATAM aviation company is working since 2011 to reduce its CO,
emissions according to the sectorial strategy driven by the IATA
(International Air Transportation Association). Improve efficiency in
the use of fuel by 1.5 % per year. Reaching carbon neutral growth
in 2020. Reduce emissions by 50 % in 2050, compared to 2005.
Average annual reduction of 2.5 % in fuel use between 2012 and
2015.

Mining (d,e)

The sector in Chile can be separated into Large-
scale mining and Small and Medium-sized mining.
SONAMI gathers more than 3,000 entrepreneurs
from both groups and the Mining Council
represents only the great Mining (14 partners,

95 % of copper production) including the State’s
company Codelco.

This update considers the opinion of professionals
and experts of these institutions, based on their
knowledge and experience.

Cooperation Agreement between the Ministry of Energy and
Mining Council (2014) to encourage energy efficiency. Each
partner conducted an audit and a plan of action was presented in
2015. In 2016, the 10 principles of the CM on Climate Change
were published. SONAMI is a member of the International Council
on Minerals and Metals (ICMM), which in 2015 presented a

statement on climate change.
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The Power Generators Association reported the following initiatives:

1) Agreement between the Power Generators Association of Chile and the Government of
Chile in order not to develop new coaldfired power plants (Gobierno de Chile y Generadoras
de Chile, 2018). In addition, the Energy Decarbonization Table (MDE) was incorporated to
progress in the withdrawal and/or conversion of coalfired units (Ministerio de Energia, 2018).
2) Greater investment in power plants of renewable source (PV, wind, hydro, biomass).

3) Development of 1+D pilot projects (algae that capture CO,).

4) Incorporation of an implicit price of carbon in the assessment of projects.

The Solar Committee reported the following progresses:

5) Development of the Concentrated Solar Power (CSP) technology through the Solar District
Technology.

6) Encourage technological adaptation, for example adapting the photovoltaic panels to local
conditions in Chile. (Technology Program photovoltaic systems for deserts).

7) Financing 60 projects of self-supply in PYMES of up to 80 % of investment between 2015
and 2016 together with the Regional Government of Biobio. In addition, based on these
projects an assessment was made to raise best practices and know about the development of
the associated industry.

On the other hand, electrical companies report on:

8) Participation of the association in energy efficiency projects such as the replacement of
streetlights and labelling of electrical appliances.

In relation to freight transportation, in November 2016 the Clean Production Agreement of
Road Transportation Sector was executed. This Agreement is addressed to 32 companies of
cargo road transportation located in the national territory, in order to incorporate additional
measures to those mandated by the regulations in force, associated to the decrease in fuel
consumption, increased recycling and recovery of waste, thereby contributing to climate
change mitigation.

One of the goals of this agreement is to reduce GHG emissions, for which we have established
training actions, calculation and reporting of annual GHG emissions at the organizational
level, considering a base line. On the other hand, Chiletransporte association will consolidate
the results of the previous action and calculate GHG reductions.

Then, regarding the progress presented in the previous report, LATAM reports that it has
achieved a 27 % less in the road transportation of 2012 to 2016 and during this period it has
been compensated for, including travel of collaborators and other indirect emissions, 26,573
tCO,eq (LATAM AIRLINES, 2017).

The initiatives of eco-efficiency in fuel consumption also had a positive impact on GHG
emissions, with the reduction of 440,300 tCO,eq emissions of 2016 (LATAM AIRLINES,
2017).

It is estimated that the initiatives implemented of the Great mining action plans within the
context of the cooperation agreement could generate reductions in energy consumption
between 3 and 5 %. It includes improvements in logistics, operations and technology.
According to SONAMI mitigation actions are under implementation in small and medium
mining in the form of associations, together with the Agency of Energy Sustainability or

through ENAMI.

Regarding the Power Generators Association:
1. Analysis and communication of environmental
performance (e.g. reporting GHG emissions).
Some report through Carbon Disclosure Project.
2. Participate in initiatives associated to climate
change as Coal Pricing Leadership Coalition,
CLG (Business Leaders Against Climate
Change), and Presidential Permanent Advisory
Committee on Climate Change.

3. Study on mitigation measures and expenses
curve. (POCH, 2017).

Regarding the Clean Production Agreement
of freight transportation, it is expected at the
end of this agreement to have the results of
GHG reductions of companies adhering to the
agreement.

With regard to LATAM, they annually monitor
their GHG emissions.

Throughout 2016, the work prioritized the
pursuit of efficiencies in the cruise stage of
flights, which comes to represent a 95 % of
total consumption. A high-tech system began
to process the information of flights and check
it with the pre-established plans, allowing the
identification of reduction opportunities for route
to route. (LATAM AIRLINES, 2017).

The partners of the Mining Council have
delivered 3 progress reports of the action
plan (2015, 2016 and 2017), they have
officials responsible for Energy Efficiency and
incorporated the concept fo the institutional
culture.

Both SONAMI and Mining Council provide
information annually on direct GHG emissions
to Cochilco.

On the other hand, the sector participates in
the solar technology institute of Corfo, in the
technology RoadMap 2015-2035, and in the
Corfo project "Infegration of solar thermal
technologies in the Chilean metallurgical
industry to improve their competitive
advantage".
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Sector

Description

Progress presented in BUR 2 (2016)

Cement (f,g)

It considers the opinion of professionals and
experts from the Inter-American Federation of
Cement (Ficem) and the Institute of the Cement
and Concrete of Chile (ICH) based on their

knowledge and experience.

Participation in international associations such as the Cement
Sustainable Initiative (CSI).

The replacement of fossil fuels through the co-processing with
industrial waste is limited by the lack of regulation.

Forestry (h)

It considers the opinion based on the knowledge
and experience of professionals and experts in the
sector that brings together companies throughout
the production chain including plantations, native
forest, transportation, cellulose, boards, sawmill,
ports and research, represented by the Chilean
corporation of wood (Corma).

Co-generation of energy through biomass as a solution to the
industry’s waste management.

Agriculture (i, )

It considers the opinion based on the knowledge
and experience of professionals and experts in
the sector including the SNA, National Society

of Agriculture, which objective is to support
entrepreneurship in Chile and public actions in the
agricultural sector (is subdivided by categories,
such as Fedefruta, Fedeleche, Corma, efc.)

and the Association of Exporters of Fresh Fruit
(ASOEX).

Wine (k)

It considers the opinion based on the knowledge
and experience of professionals and experts in the
sector represented by the association of Wines of
Chile.

It should be noted that in terms of production and
participation in the market, it is concentrated in a
few large companies, but at the same time it is a
diverse sector with large number of stakeholders,
including agricultural suppliers even to the
production process.

Wine companies respond to a greater experience in the subject
because of the requirements they have to comply with to export to
certain countries.
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The production of cement in Chile uses approximately 30 % of natural ash (pozzolan) which
significantly reduces its carbon footprint with respect to cement in other countries.

On the other hand, the use of waste as fuel additive and fuel material (debris, TAS sludge;
household waste; construction aggregates) is still limited by lack of regulations, which could
have an impact on reduction of GHG emissions in the sector.

In the context of the law REP, of the energy use of waste tires, among other, has been offered
as an alternative for final disposition.

The construction of roads using concrete instead of asphalt has been encouraged, considering
that this alternative can generate a reduction in fuel consumption of 5 %.

Along with the use of biomass as an energy source, the sector has been actively involved in
fire prevention (driven by the large fires of the summer 2016-2017). In 2017 the network of
community prevention was created that has trained 350 local communities also with support
by the ASCC.

On the other hand, the use of wood in construction has been encouraged, considering that the
use of this material might have a lower carbon footprint.

Among the initiatives implemented by these organizations that lead to a reduction of GHG
emissions include:

1) Fertilizer Application Program based on an assessment of the need and not by schedule.
It encourages the efficient use of fertilizer and research in biofertilizers.

2) To encourage the installation of photovoltaic panels as a source of energy for use in cold
chambers.

3) To improve working conditions a break in the hours of higher temperature of the day was
implemented, which brought as co-benefit a decrease in energy used to cool the fruit at the
packing.

4) To foster more efficient irrigation actions including techniques and technologies according to
the type of production.

5) To encourage genetic improvement associated to a lower use of agrochemicals and
adaptation to new conditions with increased drought.

6) Program of Corfo for adaptation to climate change in the production of blueberries,
includes actions of efficiency in the application of agrochemicals, irrigation, among others.

The main initiative encouraged by the sector is the Sustainability Code of Wine, which

goal is the sustainable production of wine. In the environmental aspect, it includes aspects
energy efficiency, pest management, packaging, along with monitoring of GHG emissions
at the corporate level. To fulfill this aspect, calculation tools of GHG emissions have been
generated. Each establishment must have a base line and define their own GHG reduction
goals with measures including energy efficiency, soil coverage, integrated pest management,
conservation of biodiversity, among other.

Development of a roadmap of the sector during
this 2018, which includes an improvement in
the estimation of GHG emissions in the sector,
identifying gaps in knowledge and technical
indicators of performance.

The ICH together with MINVU and other actors
are starting a proposal work fo implement a
calculator of GHG emissions from buildings.

Corma is a part of the Council of Forestry Policy
and Policy Council of Infrastructure, which are of
interest to assess and encourage implementation
of actions with impact on mitigation of GHG
emissions, such as freight transportation

According to the SNA, in general, the actions
that have been implemented have their focus on
adaptation and mitigation, are not independent.
Increase in certifications such as GAP (good
agricultural practices) that require measurement
of carbon footprint.

ASOEX has developed guidelines for
sustainability, use of agrochemicals and energy
efficiency among others.

SNA reports:

- Participation in financing the agriculture climate
atlas of Chile, 2017, being relevant to the
actions of the sector.

- Training and formation: “SNA educa” has

20 technical colleges which included as
relevant topics energy efficiency and renewable
energies.

- Specialized Center of Irrigation by SNA educa
in San Fernando, with the aim of providing

the knowledge and skills in the use, operation
and maintenance of these technologies to our
students.

- Awareness with radio programs in Radio
Agricultura, the Radio that invites panelists
specialized in climate change to discuss this
issue.

This code has already certified 75 % of bottled
wine exports.

Through the Association of Wines of Chile it is
expected in about a year to have data collection
of the establishments’ certificates that allow
estimating a value with goal and total reduction
of GHG emissions.

] 145



Sector Description Progress presented in BUR 2 (2016)

Fisheries (|) It considers the opinion based on the knowledge
and experience of professionals and experts in the
sector represented by National Society of Fishing
(SONAPESCA), which includes boats, processes,
shipyards and exporters.

Containers and It considers the opinion based on the knowledge
packaging (m) and experience of professionals and experts in the
sector represented by Center of containers and
packaging. (Cenem), which provides technical
support to the development of industry with
participation throughout the entire value chain:
raw material, additives, services, manufacturers
(70 %) and recycling.

Waste (n) It considers the opinion based on the knowledge
and experience of professionals and experts in the
sector represented by the National Association of
the Recycling Industry (ANIR) which includes the
participation of 21 partners.

Source: Own preparation based on interviews with the following institutions: (a) Generators of Chile A.G; (b) Solar Committee; (c) Electric Companies A.G.; (d)
The Mining Council; (e] SONAMI; (f) Cement and Concrete Institute of Chile; (g) FICEM; (h) CORMA; (i) ASOEX; (j) SNA; (k] Wines of Chile; (I} Sonapesca; (m)
Cenem; (n) ANIR.
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Updated initiatives of mitigation actions

In 2014, in Coquimbo region a program of change of the material of fishing nets by one
lighter was implemented, which generated a decrease in consumption of fuels in fishing
vessels. This practice was afterwards implemented in other fisheries of the country.

Alliance with Bureo Net Positiva in 2016 for reuse of fishing nets as an input for other
products. This alliance includes study of number of networks and education and training on
reuse of wastes.

Updated initiatives of implementation means

Certifications, including the Marine Stewardship

Council (MSC) program.

Declaration for responsible and sustainable
fishing on the basis of Conduct for Responsible
Fisheries of FAO (2015)

In recent years, progress has been made in the optimization of materials and industrial waste,
partly driven by the REP law. Highlighted, for example a decrease of 15 % of the thickness

in the production of glass bottles in 2010 (ecoglass) and in 2017 the sector agrees to a
reduction of 5 %.

On the other hand, the technological replacement has made processes more efficient, with
actions such as photovoltaic energy and projects development for the recovery of solvents in
some companies.

The sector in general is interested in quantifying
the carbon footprint of its products.

Within the program TransformaAlimento is

the measure of how to generate indicators of
the country environmental impact assessment
including life-cycle analysis of carbon footprint
of packaging. The objective of this program,
funded by Corfo, is to increase the exports
between 2015 and 2025.

The REP law is very relevant to encourage actions in the sector. Among the companies,
initiatives related to energy efficiency as well as decrease of waste generation have been
implemented.

The reductions of GHG emissions from recycling are not produced mainly by the
implementation of initiatives within each company, but the greatest impact is reflected in the
increase of recycled materials participation in the country, having a result on the reduction of
GHG emissions.
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5. NATIONALLY APPROPRIATE
MITIGATION ACTIONS (NAMAS)

According to the UNFCCC, the
concept of NAMA refers to any action
that reduces emissions in developing
countries and is prepared under the
umbrella of a government initiative.
These actions can be policies to achieve
transformational  changes  within  a
sector of the economy, or actions of all
sectors for a broader national approach.
NAMAs are supported and facilitated
by technology, financing and capacity
building, and are geared to achieve
a reduction in emissions relative to the
"business as usual" scenario in 2020

(CMNUCC, 2018).

5.1. Chile’s NAMA

The Climate Change Office (OCC) of
the Ministry of Environment initiated in
October 2010 a process of gathering
ideas and proposals for NAMAs of the
maijor emitting sectors of Chile, for which

it would seek international support,
facilitated by a technical file developed
for those purposes by the Ministry. The
initial portfolio of Chile’s NAMAs was
constituted  with  several proposals,
in particular from the Ministries of
Agriculture, Energy and Transportation.

With the opening of the prototype for the
registration of NAMAs and subsequently
the official register (NAMA Registry),
Chile was able to complete the work and
in October 2012 it was the first country
in the world to register a NAMA with the
UNFCCC (NAMA of Clean Production
Agreements). However, despite the
initial enthusiasm for the instrument, it
has not been able to increase the interest
of project developers with mitigation
potential. It is not that there is a lack
of initiatives, but rather that the added
value that provides the registry does not
appear to be sufficient to encourage
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their widespread use. In general, the
developers of mitigation actions have
achieved infernational support for their
preparation through mechanisms and
infernational projects for which there
is no requirement on the Convention
record.

5.2. Summary of Chilean
NAMAs

In Chile, six sectorial NAMAS are
identified, with different levels of maturity
and available information. All of them
are registered in the NAMA Registry of
the UNFCCC. Some of the NAMAs have
undergone significant changes in their
design that are embodied in the ANNEX
6. A brief summary of the Chilean
NAMAs recorded in the NAMA Registry
is presented in Table 15.
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Table 15. Nationally Appropriate Mitigation Actions of Chile recorded in the NAMA Registry

Description

Gas and
Sector

Estimated GHG
reduction

Progress

content:

1) Promotion of vehicles
from zero and low
emissions in the fleets
in light vehicles; 2)
More efficient buses for
public transportation;
3) Promotion of use of
non-motorized vehicles
4) Management and
redesign of transit
system.

Renewable Encourage the Energy 2015- | 1.5 MICO,eq. Currently the NAMA of consumption is under
Energies for incorporation of CO, 2022 implementation status.
self-consumption | renewable energy
in Chile (SSREs) | systems for self-supply With regard to the technical component of
in Chile through the the draft NAMA Support Project, this is at the
creation of financial stage of implementation, while the financial
and fechnical conditions component is approved and in preparation.
suitable for the
early stages of the
development of this
emerging industry.
Green zone for | It contains four specific | Transpor- | 2014- | 1.43 MICO,eq The study Baseline, System of Measurement,
transportation | initiatives (scale up and | tation and | 2022 Reporting and Verification (MRV) and
in Santiago replicable) to encourage Infrastruc- quantification of the co-benefits of NAMA
modes of transportation | ture
of low-carbon emissions | CO, "Green Zone for transportation in Santiago-

ZVTS" (completed in October 2016). The
general objective was fo carry out a plan

of MRV to determine the baseline and the
assessment of impacts on GHG emissions and
co-benefits of the NAMA ZVTS.

To carry out the main goal and specific
objectives a methodology was developed
which included three phases of work:

Phase 1 of "Update": phase of the project
which upgraded the NAMA Green Zone in its
four initiatives, as well as identified relevant
actors and characterized the national sectorial
confext in terms of policies and regulations.

Phase 2 of "quantification": phase which
characterized the base line, determined the
reduction potential and developed the plan of
MRV of the NAMA Green Zone that allows
evaluating the impacts of the NAMA on
emissions and co-benefits.

Phase 3 of "Sustainability": phase which
has the purpose fo establish the conditions
for sustaining the NAMA Green Zone in the
medium and long term, analyzing barriers
and the requirements for financial and
technical assistance.
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Name Description GSG s and Period Eshmated'GHG Progress
ector reduction
Design and The objective of the LULUCF 2013- | 42 MICO,eq During 2016 and 2017 inferventions
Implementation | NAMA is included 2025 have been carried out in six projects of
of the strategy | in the framework of early implementation of preventive forestry
on climate the ENCCRYV, serving and restoration. The surface of the total
change and as technical and intervention corresponds to 58 hectares,
vegetation economic support for with an area of influence of 976 hectares,
resources the development of benefiting directly 28 owners and indirectly
studies and activities to 18,634 inhabitants of rural areas. It is
aimed at identifying and estimated an annual volume of reduced
reducing weaknesses of emissions of 3, 400 t/CO,eq.
baseline information in
addition fo increasing On the other hand, CONAF has developed
the capacities of the first summary of information about the
national fechnical and approach, concerning and compliance
regional teams related with safeguards for the formulation of the
to ENCCRV. ENCCRY of Chile, which was presented to the
The goal of reducing UNFCCC secrefariat in February 2018.
emissions considers the
implementation of the International courses in the context of
total of the ENCCRY, vegetation resources, climate change and
considering having the desertification.
funding at international
and national levels.
Clean Produc- | CPAs are intended Crosswise | 2012- | 18.4 MICO,eq Reduction of GHG emissions accumulated
tion Agreements | to implement cleaner study 2020 2012-2017: 457,438 tCO,e.
(CPA) in Chile | production through
goals and actions within On the basis of the schedule, the expected
a specified period of value is of 105 CPAs signed in 2017. There
time. It is a standard are 79 CPAs signed* as of 2017 in this
that sets goals and period, resulting in a 75 % progress at signing
specific actions to be CPAs. It is important to note that of these 79
implemented by a CPAs signed in the period 2012 - 2017, only
productive sector, based 9 CPAs are considered in this report.
mainly on the best The site https://sites.google.com/cpl.cl/sfe/
techniques available on resumen-estadistico-ascc contains periodically
the market. updated operational data of the different
Agreements managed by the Agency of
Sustainability and Climate Change.

44 This considers the pilots of new types of territorial agreements and pre-investment studies characterized by a methodology for generation and
mode of operation different from that of the CPAs based on technical standard, 3 pre-investment associated to commitments in the framework of
the installation of productive plants of sufficient size to have fo issue statements or environmental assessments, 3 of watershed management and
1 of territory management for fire prevention.

150 chile’s Third Biennial Update Report - M Ministry of Environment



Descripcién

Sector y

Gases

Reduccién de GEl
estimada

Progreso

soils

four (4) stages:

Stage 1: Research
basis for generating a
Geographic Information
System fo assess the
current conditions of
soils. Design of NAMA
and creation of a
software that accounts
for the measures of
catches of C in soils and
its impact, developed
for the conditions of
Chile.

Stage 2: Plan Design
for positioning and
dissemination of the
Software.

Stage 3: Dissemination
to the final beneficiaries
of the software.

Stage 4: implementation
and promotion

of conservative
management of soils.

Energy recovery | Energyc recovery of Energy, 2018- | The reduction of Between June 2016 and February 2017,
of organic agricultural industrial Waste 2030 | emissions accumulated | through the project Low Emission Capacity
waste (former | organic waste (NAMA to 2030 for each Building (LECB), a study for the generation
National waste-to-energy or CO,; CH, technological of technical inputs for designing the bases
Program for NAMA waste to alternative, for a new NAMA waste-to-energy ("waste-to-
Industrial and | energy) considers the considering a energy").
Commercial mitigation of GHG coverage of 70 %
catalyzing emissions (methane) at energy recovery of the | The scope of work also considered the
in the a national level, through priority waste of the development of technical aspects that are used
management of | the implementation of country as of 2030, as inputs fo, later, progress in the structure of
organic waste | technologies of energy is: the NAMA. To implement this, it is necessary
in Chile) recovery of waste: - Incineration with to develop aspects not covered in this work
waste incineration energy recovery: 7.42 | (e.g. financial structure of the NAMA).
with energy recovery, MICO,e.
pyrolysis, gasification - Pyrolysis: 6.84
and anaerobic MICO,e.
digestion. - Gasification: 6.85
MICO,e.
- Anaerobic Digestion:
60.96 MICO,e.
Carbon CO, Capture on the Agriculture, | Tobe | 65 to 80 MICO,e. This initiative was registered as a NAMA in
sequestration part of the soil, through | Forestry/ | defined | Estimation the UNFCCC in January 2018.
through its stabilization. AFOLU Methodology
sustainable CO, to capture CO,
management of | The initiative consists of expected.

The calculation was
made on the basis that
5% of the agricultural
area of the country
(rounded up in 100
thousand ha), will end
up being handled in a
conservative manner,
and that the expected
increase of soil
organic carbon will
be of 4 percentage
points, meaning each
point 45 tC or 169
tCO, per hectare.
This comes from the
following assumptions:
® Apparent density=
1.5 gcel.

¢ Impacted soil depth
in the first 30 cm of
the soil profile.

Source: Own preparation
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6. APPLICATION OF INSTRUMENTS AND
MECHANISMS OF CARBON PRICING TO ADDRESS
ENVIRONMENTAL EXTERNALITIES

While the world continues to explore
global mitigation efforts of post2012
GHG emissions, countries such as Chile
are looking for new and profitable ways
to infensify the reduction of emissions
and encourage financial flows, including
marketbased instruments.  Chile has
already used market instruments for the
management of natural resources, mainly
in water rights, fishing and air quality.

6.1. Clean Development
Mechanism of the Kyoto
Protocol

Since Chile ratified the Kyoto Protocol in
2002, it has actively participated in the
Clean Development Mechanism (CDM)
and has become an important actor of
the registered projects in Latin America
and the world. In 2003 it established
its:  National Designated ~ Authority

Figure 11. Status of the Chilean projects

(NDA), in accordance with the modality
and procedures for the CDM, which
features a technical committee, chaired
by the MMA, to review and assess the
background of each project to grant
the National Approval Letter (LoA), and
represent that the proponents of the CDM
projects are involved on a voluntary
basis, and that the project activities
contribute to sustainable development in
the country.

From 2003 to date, the NDA of Chile has
granted approval letter to 153 national
projects, of which 102 (61 %) have
been registered with success before the
CDM Executive Board, 7 (4 %) are under
validation phase, 56 (34 %) have been
rejected and 1 (1 %) were withdrawn
voluntarily by its proponents (Figure 11).

1%

Source: own preparation of the MMA based on information from United Nations

1852 Chile’s Third Biennial Update Report - Il Ministry of Environment

Registered: 102
Rejected: 56
In validation: 7

Retired: 1

rnatur - Imagen de Chile



Projects registered or in the process of
validation (109) represent 1.3 % of
the projects of the world, with which
the country is the ninth in the world,
and 9.9 % in latin America, which

places the country in third place. Thirty
of these projects (27.5 %) are small
scale. Figure 12 shows that the majority
are related to hydroelectricity (31
%), followed by wind energy (18 %),

Figure 12. Typology of registered CDM projects and under validation

3% 2%
i

6%

[

18%

landfill gas (14 %), biomass (12 %),
methane avoided (7 %), solar energy
(7 %), nitrous oxide avoided (3 %),
forestation (2 %) and other types (6 %).

Hydroelectricity: 34

[ Wind energy: 20

Sanitary landfill gas: 15

Biomass: 13

Source: own preparation of the MMA based on information from United Nations

It is important to note that 77 MDL
registered projects and under validation
correspond to new forms of energy,
which have contributed with 4,023 MW

of installed capacity in the country. Figure

13 shows that the main contribution
comes from wind energy (42.7 %),
followed by hydroelectricity (35.7 %),
solar energy (13.4 %), biomass (5.8 %),
geothermal (1.8 %), landfill gas (0.5 %)

N,O: 3

Methane avoidance: 8
Solar energy: 8

Other: 6

Afforestation: 2

and finally, the methane avoided (0.1%).
Chile ranks fifth among the countries with
the largest number of installed capacity
for MDL projects of solar and wind

energy.

all.ena::, Felipe Cantillana - Imagen de Chile
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Figure 13. Installed Capacity (MW) of the registered CDM projects and validation by typology

1.8%

—

5.8%)

|

35.7%

42.7%

Others

Source: own preparation of the MMA based on information from United Nations

With regard to the Certified Emission
Reduction (CER) issued, 41 registered
projects have already generated a total
of 30 million CER, representing 1.6 % of
the CERs issued in the world and 11.8%
in Latin America, which positioned Chile
as the sixth country with more CERs
issued in the world and third in Latin
America.

Figure 14 shows that the main typologies
that have issued CERs are landfill gas
(25%) followed by nitrous oxide (24.7%),
methane avoided (17.6%), biomass
(15.8%)  hydroelectricity  (14.6%),
forestation (1.4%), wind energy (0.9%)
and change of fuel (0.1%). On the other
hand, while the methane and nitrous
oxide avoided contribute with 42.3%

Biomass: 234

Wind energy: 1,718
Hydroelectricity: 1,435
Solar Energy: 541

Geothermal electricity: 74

overall of the CER, these represent only
10% and 5% of the projects emitting
CER, respectively. Of these CER emitted,
to date 747,190 have already been
called off voluntarily (UNEP, 2018).

Figure 14. Percentage of CER issued and registered CDM projects that have issued CERS, by type

25.0%

15.8%

CER ISSUED

24.7%

30%

25%
17.6% 18%
14.6%
10%
8%
5%

3% 3%
1.4% 0.1% 0.9%
| — ] . .

PROJECTS

Source: own preparation of the MMA based on information from United Nations
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6.2. Partnership for Market
Readiness (PMR)

The PMR Chile project, implemented by
the Ministry of Energy (MINENERGIA),
ended its first phase of implementation
on September 4, 2017 after its start up
in 2014. The financial and technical
resources provided by this platform, along
with the institutional efforts deployed by
both the MINENERGIA, MMA and the
SMA, allowed implementing the MRV
system that supports green taxes. It also
enabled further discussion on the scaling
of green taxes and potential transits
toward new instrument choices of carbon
pricing that contribute to achieving cost-

effective national commitments for GHG
mitigation.

Chile was the first country that
implemented PMR to achieve full
implementation of its components during
the first stage. As a result, on March 22,
2017 the PMR Meeting of the World
Bank approved an additional donation
of USD 1.98 million for a second phase
of implementation, which will run until

31 August 2019.

This additional funding has enabled to
give continuity to the products generated
in each of the technical components of the
first phase of the PMR (i.e., components
1, 2 and 3) and progress towards the

Table 2. Additional phase components of the PMR project in Chile

achievement of the following expected
results: (i) Strengthen the scheme of
the current carbon tax, assessing the
feasibility of extending its scope to other
sectors and sub-sectors and increase its
rate, and the feasibility of implementing
a system of mandatory reporting of
GHG emissions; (i) Implementation
of an integrated platform of MRV for
mitigation actions in the energy sector,
in order to give account of those actions,
their results and understand its sectorial
contribution fo the fulfillment of the NDC
of Chile under the Paris Agreement, and
(iii) continue the assessment of schemes
for carbon pricing instruments for the
energy sector in Chile.

The activities proposed for the additional phase are executed through two new components that are added to the PMR-Chile:

e Component 5: improvement and supplementation of the scope of current carbon tax and the registration system.

Considered to be within its expected results: (i) assess the first year of implementation of the carbon tax in order to deliver recommendations
to address some of the impacts of its operation, such as costs of implementation, arrangements of regulated entities, fundraising,
operation of the registration system and MRV system, among other; (i) implement the recommendations identified in the assessment
of the tax that permit their continuous improvement; (iii) support the efforts of the Ministry of Environment to implement a system of

mandatory reporting of greenhouse gases.

Its implementation is led by the Ministry of Environment (MMA), in coordination with the Ministry of Energy (MdE), Ministry of Finance
(MdH), Superintendence for the Environment (SMA) and Internal Tax Service (SlI).

e Component 6: Assessment alternative plans of carbon pricing for the energy sector.

Under this component, alternative carbon pricing in the medium and long term, their contribution to the reduction of GHG emissions in
the context of compliance with national commitments on climate change under the Paris Agreement and their role in sectorial climate
policies of our country in the future will continue being evaluated. In this context contributes to: (i) The implementation of a simulation
tool of climate policies in the energy sector. Assessment of complementary initiatives of carbon pricing, including the identification of
possible trajectories of emissions reductions and corresponding measures in the energy sector up to 2030; (i) Development of an MRV
scheme for accounting for emissions reductions of mitigation actions related to energy.

Its implementation is led by the MdE, in coordination with the MMA and SMA.

¢ Component 3 and 4:

These two components will continue to be executed in the additional phase, as are crosswise and required to support two new
components mentioned above. Thus, under Component 3, will continue running the strategy of communication, consultation and
participation with decision-makers and other interested parties, and strengthening technical expertise in the public and private sector
with regard to the new activities proposed for the additional phase of the Project PMR-Chile, while under Component 4, will include all
the activities associated with the administrative, financial and management control of the PMR-Chile Project.

Source: Own preparation
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6.3. Green taxes

Effective on January 1, 2017 the first
green tfaxes regime (or pigovian) in
the country. The main objectives of
this instrument are to support and
complement efforts to decrease the local
air pollution - the main environmental
problem in Chile- as well as mitigating
greenhouse gases in a costefficient
manner. The tax levies emissions of local
pollutants (MP, NO, and SO,) and the
main global pollutant (CO,) of all those
establishments that have boilers and/
or turbines which together add up to a
thermal power greater than or equal to
50 MWt (MW thermal).

Previously, ~in  December 2016,
the Regulation of green taxes was
officially published and reported to the
establishments affected that: (i) had to
enter fo the Pollutant Release and Transfer
Register (PRTR) of the MMA; (ii) Inform the
SMA the type of methodology that would
use each of their sources to quantify
their emissions, by adopting one of the
12 options proposed by the emission
measurement protocol developed by
the SMA; and [iii) report on a quarterly
basis their emissions affected through the
Single Window system of the PRTR (VU-
PRTR).

On April 30, 2018 the first year
of operation of the green tax was
completed. A total of 94 establishments
affected, including 303 sources (boilers
and turbines) reported their emissions

and made a payment of the tribute. The
total collection amounted to USD 191.3
GM. The CO, tax explains the major
portion of the total (88 %). Taxes on local
pollutants explain the remaining 12 %
(MP (8 %); (NO, (3 %); and SO, (1%)).
With respect to sectors, the greatest
contribution focuses on the power
generation sector (94 %). Other sectors
contribute marginally (Cellulose (2 %);
Agricultural (1 %); Fisheries (1 %), and
other (2 %)).

6.4. Carbon Social Price

In Chile, the social price of carbon
is studied at the Ministry of Social
Development (MDS); this institution,
which sets standards and manages the
subsystem of ex-ante assessment of the
National Investment System, performs a
set of activities designed to support the
decision-making process in the allocation
of public resources.

In particular, the Division of Social
Assessment of Investments, dependent
from the Undersecretary of Social
Evaluation, is composed of Investment,
Studies, Methodologies Departments
and the Training Unit. This Division
is responsible for the development of
standards, instructions, and procedures
for the formulation and evaluation of
investment, developing and updating
of assessment methodologies initiatives,
training of public workers on these
matters and  administration  of  the

operating system of the Integrated Project
Bank (BIP) (Ministerio de Desarrollo
Social, 2018).

In addition, the National Investment
System (SNI) is the entity that regulates
and governs the process of public
investment in Chile. It brings together
all  the principles, methodologies,
standards, procedures and instructions
that guide the formulation, evaluation
and implementation of basic studies of
investment initiatives that apply to public
funds, with the aim of encouraging those
who are more profitable for society
and fo respond to the strategies and
policies of growth, economic and social
development of the nation.

In this sense, the economic value
of carbon, through a social price
applicable on the social evaluation of
public investment projects, enables to:

e Ensure that the climate impact of public
investment is accounted for;

e Ensure consistency in decision-making
in all policies of the State;

e Improve fransparency scrutiny of
decision-making of public investment;

e Contribute to efforts fo reduce long-term
emissions;

e And contributes with resilient

infrastructure to climate change.

Sobrevuelo al Cabo de Hornos, Felipe Gera Malgor - Imagen de Chile
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Thisis how, in 2013, the Division of Social
Assessment of investments of the MDS,
made an estimate of a social price of
carbon using as estimating methodology
the market price of the instruments that
are traded under the Clean Development
Mechanism (CDM). For 2013, the social
price corresponded to 4.05 USD per ton
of CO,, and in 2016 it reached 8.45
USD per tonne of CO,,.

In 2016, with the support of the British
Embassy in Chile, the consulting firm
POCH conducted an update of concepts
and methodologies for the quantification
of social costs and shadow prices. From
this review, the UK model was selected to
estimate a shadow price of carbon from
Chile’s willingness to reduce greenhouse
gas emissions, according to its goal of
mitigation under the Paris Agreement.
This way, with the new methodology
used, the calculation of the shadow price
is based on the abatement cost curve that
enables meeting the goal of mitigation in
the country, which delivers a range of
20 to 43 US$/tCO,, with an average
value of USD 32/tCO, (Ministerio de
Desarrollo Social, 2017).

The applications carried out at the
stage of ex-ante assessment of projects
concluded that having a social price of
carbon allows application to estimate
changes in CO, emissions in projects
of public buildings, roads, airports,
rural potable water, railway cargo and
passengers projects, among other.

The social price of carbon has been
implemented in the social assessment
of public building projects, through
energy efficiency measures, applying
the ECSE PROGRAM tool (efficiency
and social costs in buildings), developed
by the Center for Research in Building

Technology at the University of Biobio
(CITECUBB) for the MDS and MOP.

social assessment OF

In  addition,
projects infegrates the quantification

associated with  the
generation or reduction of greenhouse
gases, being relevant for transportation,
energy and waste projects.

of externalities
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Since the start of the international climate
regime, measurement, reporting and
verification (MRV) of the progress of the
Parties has been one of the most important
components. For climate policy to be
designed and implemented effectively,
the parties need reliable information
on emissions, actions and support both
at international and national level |
(Partnership on Transparency in the Paris
Agreement, 2018). In this sense, the
UNFCCC Parties must communicate to
the Conference of Parties (COP), through
the UNFCCC secretariat, information on
the climate actions that have been taken
or planned to take in order to implement
the Convention. This allows them to
keep each other informed about their
actions at a national level and serves
as the basis for the COP to evaluate the
implementation of the Convention by the

Parties (CMNUCC, 2015).

In this regard, the challenge of GHG
mitigation in Chile and in the world
not only has to do with the reduction of
emissions or the increase of removals,
but also with the transparency and

consistency with which to  report
these commitments. For this reason,
accounting rules that will be used

within the framework of international
agreements pre and post 2020 acquire
relevance, in addition to the correct use
and application of systems for MRV of
mitigation actions in each country.

According to this, the goal of making
MRV in Chile is to encourage the
transparency of the activities of GHG
mitigation  through  mechanisms to
monitor compliance with its objectives.
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In this aspect, from 2011 Chile has
worked in independent MRV systems
that have served as management tools
to NAMA, and to build capacity through
the international support of various
projects. This is how in 2014, thanks to
the sponsorship of the United Kingdom
through its Prosperity Fund, the Ministry
of Environment (MMA) developed the
document "Guidelines for a generic
framework for MRV for NAMAs in
Chile" (Ministerio del Medio Ambiente,
2015), which explains how impacts on
GHG emissions and other co-impacts
of mitigation actions can be measured,
reported and verified, and whose main
objective is to allow the consistency of
the MRV approaches applied to these
actions in Chile and to support the
procedure of coordination between the
various systems. While it was developed
for NAMA, it can be used for any type of
action that generates mitigation of GHG
emissions.

On the other hand, during 2016, the
Climate Change Department of the
MMA, through the project Low Emission
Capacity Building (LECB), developed a
study to define basic accounting rules
for mitigation actions in Chile and
preliminarily design the contents of a
possible platform for centralized MRV.
This study had as additional objectives
identify the linkages and synergies
between the information generated
by the National GHG Inventories
(SNICHILE) and the MRV systems used
in Chile, and count with a preliminary
analysis of aspects related to accounting
rules for mitigation actions, and MRV in
Chile (double counting, methodological

inconsistencies, assumptions, indicators,
efc.). Among the results, mitigation
actions that are developed in the country
with different scopes and limits were
identified, and a structure of analysis
was proposed based on information
maps to identify the interrelationships
between actions and policies and to be
able to apply the accounting rules.

7.1. MRV Chilean Technical

Team

In the framework of the UNFCCC, the
concept of MRV is not new, since it has
been implicit in one way or another in the
decisions and multilateral mechanisms
such as a fundamental part in the follow-
up to the progress of each of the Parties
on issues of climate change mitigation.
In Chile, since 2010 and after the
declaration in  Copenhagen on the
voluntary reduction of GHG emissions
through the NAMA, this subject became
even more importantbecoming a standing
item of work within the subjects related
to the mitigation of GHG emissions in
the country. At the same time, with the
Paris Agreement, the importance of the
NDC as essential tools for achieving low
GHG emissions has been revealed. To
meet these commitments, it is expected
that mitigation actions, as well as other
initiatives, play an important role in
reducing emissions.



Among the various instruments that make
up the climate change policy in our
country, outstands the implementation
of the mandate set out in the Statement
of Cali, signed in June 2017 in the
12th Summit of the Pacific Alliance,
which highlights the importance that our
country can count on a robust system of
follow-up through the MRV of actions and
accounting of emissions of climate. In this
sense and as a way to take advantage
of existing synergies with the work
associated with the current framework
of MRV of the Convention, the MMA
convened in January 2018 to a meeting
that had as objective to the formation
of a technical team to allow progress
to be made in the national coordination
of various existing initiatives on MRV
of climate change. Nine public sector
institutions*>  officially nominated @

representative, resulting in the formation
of a technical team for monitoring,
reporting and verification of climate
change, ETMRV-Chile.

The ETMRV-Chile is constituted as an
instance of permanent work that aims
to encourage communication and
inferaction between the various actors that
give a follow-up to the efforts to mitigate
climate change in the country, exchange
of experiences and lessons learned on
MRV, and the development of different
objectives associated with this subject in
the short and medium term; in addition,
it acts as a channel of direct information
on the main decisions and trends at
the international level on MRV and its
relationship with Chile's commitments to
the UNFCCC and the Pacific Alliance.
Account with a team, housed in the
leadership of the Climate Change Office
of the Ministry of Environment, which
has the work of coordinating the actions
pursued by the country, both nationally
and internationally, around the MRV
systems in the field of climate change.

Among the achievements of the ETMRV-
Chile to date is the elaboration of a

catalogue of documents composed of
studies and reports made by the different
institutions participating in the ETMRV-
Chile on this matter, the generation of
fact sheets that are intended fo inform the
various initiatives that these institutions
are developing within the framework of
the MRV of climate change, allowing all
participants of the Technical Team have
a basic knowledge on these. In addition,
a survey was designed and processed,
that allowed to raise information on the
needs and challenges of the members of
the ETMRV-Chile in the topic of the MRV,
with the purpose of putting fogether a
work program, products and activities
for the period 2018-2019.

45 In alphabetical order: Energy Efficiency Agency, Agency of Sustainability and Climate Change, the Development Committee of the Solar
Energy Industry, National Forestry Corporation, General Directorate for Civil Aviation, Ministry of Agriculture, Ministry of Energy, Ministry of
Environment and the Superintendence for the Environment.
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7.2. MRV Initiatives under
Development

7.2.1. MRV CO, taxes

The design and implementation of the
system of measurement, reporting and
verification (MRV) of emissions subject
to green taxes, was built considering: (i)
the consistency between the challenges
of generating the information needed to
operate both taxes on local pollutants
(MP, NO,, SO,) and the global (CO,);
(ii) sectorial differences among the actors
subject to the tax (technologies), and {iii)
the regulatory consistency, in respect
of the rules governing the different

sectors (Pizarro, R., Pinto, F. y Ainzla,
S., 2017b). The institution responsible
for developing and implementing the
system of MRV for green taxes is the
Superintendence for Environment (SMA).

The system  of registration  of
establishments and their sources affected
is a fundamental element prior to the
subsequent configuration of the MRV
system. The MMA, through the Single
Window system of the Pollutant Release
and Transfer Register (VU-PRTR), serving
as we have set forth in regulation of
green taxes, enabled a record for all
natural or legal persons, owners of one
or more boilers and/or turbines with
a thermal power input of more than 5

Quantification methods are concentrated in three types:

MW#. However, the subject to the tax is
only those that belong to an establishment
which together add up to a thermal
power equal to or greater than 50 MWH.
In addition, it prepared and published
a Handbook for Registration of boilers

and turbines for payment of Green Taxes
(Ministerio del Medio Ambiente, 2016).

Following the handbook of emissions
quantification elaborated by the SMA
(2016) , establishments subject to tax
returns must express to the supreme audit
institution (SMA) methodologies for the
quantification of emissions that used
for each one of their emission sources
(boilers and/or turbines).

* Dots or sampling: through a team of sampling for posterior analysis in the lab or in situ measurement. Deliveries the concentration of
output and the flow is representative of the time of measurement.

e Continues: Data Collection and analysis in real time of emissions, through a continuous emissions measurement system (CEMS).

e Estimate: indirect quantification of emissions through emission factors (associated with the specific productive process), and the level of
annual activity (hours of operation, fuel consumption, among other).

From these three methodologies and
depending on the Environmental
Instruments  (ICA) that regulate each
establishment, 11 Measurement
alternatives were originally established,
plus an additional alternative (12),
which could be proposed by the
establishment and which later had to
be validated by the sanctioning body
(Superintendence for the Environment,
2016). However, after the first year of
measuring emissions affected, by way
of simplification, the SMA amended
protocol of quantification of emissions,
shortening it to 7 + 1 methodological
alternatives (Superintendencia del Medio
Ambiente, 2018).
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The report of emissions responds to
the protocol for report of emissions
elaborated by the SMA (2018). It seeks
to regulate the administrative duties
relating to the drafting of the report
of data and background information
necessary for the calculation of the tax,
for each source, which performs the
Internal Tax Service. In addition, the
instructive sets the rules for sending an
individual report to the National Energy
Commission (CNE) and the National
Electrical ~ Coordinator,  containing
the consolidated data, with hourly
breakdown of the emissions generated
for each of the power generation units
(GEU) subject to coordination.

All' the establishments subject to the
green tax should report through the VU-
PRTR. Like the measurement system, the
reporting system is in conformity with the
type of ICA that rules the establishment.
Also, the sources report through the
Information System of Thermal Power
Plants (SICTER) if this affects to the
Supreme Decree No. 13 of 2011
(D.S.13/2011), or through a system of
green taxes (IMS) if it is not affected the
Decree. In line with the periodicity of the
report of the D.5.13/2011, the report
of all sources subject to tax will be done
quarterly.



The verification of emissions is governed by the protocol of emission verification implemented by the SMA (2018). This establishes a set

of activities and procedures aimed at:

e Check that the systems and monitoring procedures comply with the indicated in the proposal of quantification sent by the regulated
and approved through resolution by the SMA.

e Check that the methodologies for measuring/sampling are applied in compliance with the guidelines of reference methods upon which

they are based.

e Check that the data reported are consistent with the operational data indicated by the establishments.

The verification exercise comes through
an environmental audit activity previously
set by the SMA (RE. 1.184/2015).
The activities are translated into tests
of information, sampling, measurement
and/or analysis, to an inspection, or a
combination of these.

7.2.2. MRV of Energy sector
mitigation actions

To fulfill international commitments that
Chile has assumed and move toward a
low-carbon development for the energy
sector, actions that generate the correct
incentives to encourage investment
technologies and to
encourage a change in production
practices and energy consumption are
being implemented. In pursuit of this
objective, it is necessary to ensure the
correct quantification of the reduction
of GHG emissions that generate these
actions.

in low-carbon

The systems of MRV of mitigation
actions  represent an  important
management tool that countries use to
identify national priorities in the field
of disaster mitigation and track your
progress toward the achievement of
national goals of mitigation. The MRV
of mitigation actions in the energy sector
will make it possible to identify the
impact of interventions such as: projects,
programs and mitigation policies in
the energy sector. This will facilitate

the evaluation of the MRV change in
emissions in the energy sector and will
allow monitoring the progress of such
actions throughout its implementation.
Inspired by the standard policy and
action of the World Resources Institute
(WRI)#, the six principles that govern this
system are: Relevance, Completeness,
Consistency, Transparency, Accuracy

and Comparability.

During 2017, the consultants Inodu
and Carbon Trust, commissioned by
the Ministry of Energy and the PMR-
Chile Project, conducted the study
"Determination of general requirements
of a system of measurement, reporting
and verification for the monitoring
and follow-up of mitigation actions,
and emission reduction projects; and
proposal of a recognition program for
emissions reduction in the Energy sector"
which sets out the basis on which the
system will be implemented. The scope
of this MRV considers both public sector
actions, and the private sector. The
challenges presented are three:

1. Accounting for mitigation actions
implemented by the national government.

2. Accounting for mitigation actions
implemented by local governments.

3. Accounting for mitigation actions
implemented by the private sector.

The first challenge is the one with the
greatest progress, since to date a
number of mitigation actions have a
monitoring of their impacts and, in the
case of those actions that do not have
one, work is already being done on the
determination of methodologies using
methodologies validated internationally
as a reference. As a solution to the last
two challenges, work is being done on
two complementary systems on MRV of
mitigation actions in the energy sector:
MRV of Energy District and Certification
of Energy Savings in Energy Projects
(CAPE).

46 hitp://www.wri.org/publication/policy-and-action-standard

[ ] 161

Paisaje Patagonia, Aysén, Felipe Cantillana -Imagen de Chile



7.2.5. MRV Energy District

The program the Energy District supports
municipalities to develop local energy
strategies with action plans designed
from the community, giving the Energy
District seal to those municipalities that
have significant advances in local energy
management. Also, as a boost to energy
action, fosters a local energy investment
market, generating the conditions that
bring to households and local actors in
the business of energy, encourage the
implementation of energy projects raised
in local action plans.

In order to strengthen the energy and
climate action, the Program Energy
District will develop a system of MRV
to quantify GHG emission reductions

associated with the implementation of
projects at the local level in the framework
of the Program. This with the purpose of
having a solid basis of accounting, that
supports to value the positive impacts of
the Program and also to link the potential
reductions to compensation and/or
certificates of carbon in domestic or
international markets.

For this, it will be developed a consultancy
funded by the Development Bank of Latin
America (CAF), within the framework of
the application of Energy District to the
Green Climate Fund. This consultancy
is aimed at the development of a
methodology of MRV of GHG emissions
and the design of financial mechanisms
for the implementation of projects in the
framework of the Program.

7.2.6. Savings Certificate for Energy
Projects (CAPE)

Currently, the Agency of Energy
Sustainability manages the certification
of savings for energy projects (CAPE),
based on a standard mechanism
(International Protocol IPMVP), which
seeks to facilitate the information
report of the results, energy and
GHG mitigation obtained after the
implementation of an energy project.
The certification is designed for
enterprises, institutions, agencies
or similar, with energy projects
in their facilities, can validate the
actual reductions in consumption as
a result of its implementation. In the
certification three bodies participate:

* Management Entity (Agency of Energy Sustainability): entity in charge of managing the CAPE mechanism. It is the one reviewing the
assessment and issuing then certificates of Annual Energy Savings.

o CAPE Assessor: natural person accredited by the entity managing the CAPE mechanism, either dependent or independent worker. Who
is responsible to assess and verify that the information declared by the customer is truthful, on the basis of the mechanisms and regulations
of certification. It is also responsible for sending the information assessed from the different stages, for review by the Agency.

e Client: Legal Person (organization) that requests the entity managing fo certify the savings of an energy project in particular.

In summary, the company requests
the CAPE Assessor for advice in the
defermination of the savings through
Protocol IPMVP, this develops the Plan
of Measurement & Verification, which
is validated by the Agency. The CAPE
Assessor develops a report of savings
according to a setformat in an Assessment
Tool Web site. The Agency reviews the
foregoing and issues a certificate of
savings, which delivers values in both
units of energy avoided and in CO,eq
avoided emissions. These certificates will
be reported to the manager of the MRV
of mitigation actions in the energy sector.
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7.2.7. MRV Renewable Energy for
self-supply projects (SSREs)

One of the activities of the technical
component of the project to support
the self-supply NAMA (NAMA Support
Project) is to support the design of an
MRV system for the sector SSRE, which
is currently being developed by the
Ministry of Energy and the GIZ.

The MRV model under development will
allow to quantify the reduction of GHG
emissions from renewable energy projects
for own consumption. This applies to
GHG mitigation of renewable energy
projects resulting from the NSP project,
as well as to the mitigation achieved by
the NAMA for national self-consumption.
The MRV system in design does not
consider the measurement of other
impacts or co-benefits. In summary, the
obijective is to develop a system of MRV
individually to calculate GHG reduction
from a bottom-up approach. Renewable
energy technologies considered in the
quantification of emissions reduction are:
photovoltaic, solar thermal, wind, micro
and mini hydro, geothermal heat pumps,
biogas and biomass.

7.2.8. MRV Reconditioning of
existing housing projects

Under the project "Local Action to Support
Chile's NDC Achievement", executed
by the World Bank in conjunction with
the Ministry of Energy, funded by the
National ~ Determined  Contribution
(NDC) Partnership  Support  Facility
and the Energy Sector Management
Assistance Program (ESMAP) Efficient
and Sustainable Buildings Program, is
developing an MRV system that allows
them to monitor energy consumption
savings and quantify GHG emissions
reduced due to the implementation of

energy efficiency measures applied

through retrofits to existing homes in the
residential sector in the whole national
territory.

7.2.9. ENCCRV Measurement and
Monitoring System

The system of measuring and monitoring®”
(SMM) of the National Strategy on
Climate  Change and  Vegetation
Resources 2017-2025 (ENCCRVY), is
infended to demonstrate the results of
the activities related to the objectives,
goals and commitments made during the
implementation of the ENCCRYV through
transparent procedures, coherence and
effective.

lts overall objective is to provide data
and information transparent, consistent
and accurate over time, which enables
to present and prove the results of the
interventions of the ENCCRY, in particular
those that are implemented directly in the
territory, by means of estimation of the
historical situation, and initial through
a robust system to measure, report and
generate the essential inputs to verify
the changes that occurred during the
implementation of the measures of action
and the achievement of the ENCCRV

results.
The main areas are:

- Mitigation of climate change; GHG
emissions and removals from forestry.

- Adaptation to climate change;
desertification, land degradation and
drought (DDTS).

- Other environmental services and
additional social benefits to the previous
ones.

7.2.10. MRV Pacific Alliance

The Pacific Alliance (AP) is an economic
initiative and development established

by Chile, Colombia, Mexico and Peru.
On June 30, 2017 these countries signed
the Declaration of Cali, which states in
its Point 5: 'Our conviction to continue
to encourage a green growth strategy
as a way to meet the challenges of cli-
mate change, particularly affecting the
region; and we reaffirm the Declaration
which we signed at COP20/CMP10, in
Lima, in December 2014, as well as our
endorsement of the Paris Agreement of
December 2015; and we will infensify
the efforts of our countries in the field
of measurement, reporting and verifica-
tion of CO, and other greenhouse gases
emissions with a view to identifying pos-
sible mechanisms of voluntary market in
the region.

¥ https://www.enccrv-chile.cl/index.php/documentos/item/455-sistema-de-medicion-y-monitoreo-de-la-estrategia-nacional-de-cambio-climatico-

y-recursos-vegetacionales
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In addition, and as an annex to the
same statement (Appendix 16.1.), it
undertook to 'Analyze the scope of
systems of measurement, reporting and
verification (MRV) in the field of climate
change (accounting, emissions, efc.)
in the countries of the AP'. This led to
the emergence of initiatives to meet the
mandate.

In this sense, at the regional level, in the
inside of the AP the 'informal technical
sub-group' was created in the field of
MRV of emissions and reductions of
GHG. The Sub-group responds to the
Technical Group of the Environment and
Green Growth (GTMACYV), which aims
to strengthen the growth and sustainable
development among member countries
of the Alliance.

The Secretariat of the Sub-group is
held by the country that has the overall
coordination of GTMACYV. Currently, the
coordination is the responsibility of Chile
and its focal point is the Head of the
Climate Change Office of the MMA. The

Subgroup has met on three meetings. The
first two meetings took place in January
2018 (Chile), and the last meeting took
place in March 2018 (Colombia). It is
currently working on a roadmap to guide

the work of the Subgroup until 2020.

The Declaration of Cali aftracted the
interest of the international community.
The Government of Canada, which
had already formalized in 2016 a
cooperation framework with the AP,
committed resources by CAD 1.6 million
to support a joint technical work on MRY,
with a view to the establishment of a
carbon price in the region.

Canadian support is implemented by
the International Emissions Trading
Association (IETA) and ClimateCHECK.
The first is an organization that brings
together a number of companies. It has
extensive experience in the promotion
of instruments of carbon pricing,
particularly systems of tradable emission
permits (STD), while the second offers
digital services to support MRV systems.
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The counterpart of the Canadian
cooperation in the field of MRV is the
informal technical sub-group of the MRV
AP.

7.3. Next Steps

7.3.1. Registration and information
platform

Given the different types of mitigation
actions that are carried out in Chile, and
the diversity of systems used to measure
the progress of indicators associated with
these actions, the study on accounting
rules also addressed the conceptual
and preliminary design of the contents
of a centralized platform of MRV for the
country.

Currently, Chile has MRV systems for
NAMA (for example, NAMA in the
forestry sector or NAMA of selfsupply),
for programs (for example, production
agreements volunteers or programs
monitored by the Agency of Sustainability
Energy), for targets (for example, the goal
of efficiency monitored by the Ministry
of Energy), etc., all of which are or will
be developed in different computing
platforms (Centro de Energia , 2016).

The registration platform of mitigation
actions, that it will be fed by the various
MRV systems, must take into account
the nature of the measures monitored
by these systems. The proposal of the
study of accounting rules is based mainly
on the creation of a policies database
or measures with an impact on the
reduction and removal GHG. All the
institutions that adopt measures would
have access to this database, and it
would work as an interface between the
individual MRV systems and the institution
that is responsible for canalizing the
information reported to the UNFCCC,
which is the Climate Change Office of
the MMA (Energy Center, 2016).
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This  chapter  provides  relevant
information about needs in the field of
Climate Change in Chile, including
the existing barriers and gaps, and the
infernational  support received either
through financial resources, capacity
building and technical assistance, and
technology transfer detected between
2016 and 2018.

For the development of this chapter,
the UNFCCC reporting guidelines have
been applied as a methodological
framework of the presentation of biennial
update reports from Parties not included
in Annex | to the Convention (Annex lll,
decision 2/CP17) which specifies that
those countries, including Chile', should
provide updated information on:

for climate action with respect
to financial resources, capacity building
and technical assistance, and technology
transfer including the analysis of gaps
and barriers.

in the form financial
resources, capacity building and
technical assistance, and technology
transfer received by the country from the
Global Environment Facility, the Parties
included in Annex Il to the Convention
and other Parties such as developed
countries, the Green Climate Fund and
other multilateral institutions.

The methodology used for gathering
information  regarding the  support
received and the needs is explained in
the corresponding sections.

The information presented in this
chapter covers the period from July 1¢,

2016 (period immediately following
the information gathering phase of the
Second BUR, submitted to the UNFCCC
in 2016) to March 31+, 2018 (deadline
to gather information for this report).

1.1 Definitions

The concepts of financial resources,
capacity  building and  technical
assistance, and technology transfer will
be understood as follows:

This refers to mobilizing funds
which can come from public, private or
alternative financing sources (UNFCCC,
2014). These funds are usually handed
over the performers through an
implementing agency.

It is understood as a process
increase/improve  the

that seeks to

individuals, organizations and institutions
capacity in developing countries and
countries with economies in transition by
identifying, planning and implementing
ways to mitigate and adapt to climate
change. This process takes place at three
different levels:

‘Individual level: through education,
training and awareness activities;
Institutional level: through fostering
cooperation among organizations and
sectors, as well as the development of
organizations and institutions, including
their missions, mandates, cultures,
structures, competences and human and
financial resources;
- At a systemic level: with the creation
of favorable environments, through
economic and regulatory  policies,
and the accountability frameworks
operated by institutions and individuals.
(UNFCCC, 2014)

" http://UNFCCC.int/resource/docs/2011/cop17/spa/09a01s.pdf#page=
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It is defined as a
comprehensive set of processes covering
the knowledge, financing and goods
exchange among the different parties
involved leading to the technology
dissemination for the adaptation or
the mitigation of climate change. This
includes the process that encompasses the
technologies dissemination - hardware
and software and technological
cooperation through and within countries

(IPCC, 2014).

1.2. Areas

Consistently with the Second BUR (MMA,
2016), the same five areas (scopes)
are used, with regard to the support
received and the needs required, sucha
as financial resources, capacity building
and technical assistance, and technology
transfer. The information areas are as
follows:

174 ]

It refers to those activities,
projects or programs developed to
fulfill the commitments of the country as
regards reporting on progress achieved
on implementing the Convention’s
objectives on climate change, through
National Communications (NC),
Biennial Update Reports (BUR), and the
corresponding nationally  determined

contributions (NDC).

It refers to those actions,
policies, projects and programs that are
developed with the purpose of directly
or indirectly contributing to reduce GHG
emission sources or increase GHG
removals.

It refers to the
policies,  plans,
to face

development  of

programs and actions aiming
and minimize adverse impacts and
emerging risks of climate change and
take advantage of possible opportunities
arising from the changes caused about

by this phenomenon. The activities should
focus on generating tangible and visible
results in practice through vulnerability
reduction and resilience increase of
human and natural systems to respond to
climate change impacts.

It refers to those actions carried out
within the aim of systematizing biennial
update (every two years) of the Chile’s
National Greenhouse Gases Inventory
(INGEI), thus ensuring the sustainability
of the preparation of GHG inventories
in the country, the consistency of the
reported GHG flows and the quality of
results.

It
refers to the support received in order
to strengthen national capacities with
regard to climate change multilateral
negotiations.
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After COP21 and the ratification of the
Paris Agreement by Chile, the domestic
climate agenda has combined efforts
to continue with the actions already
planned along with actions focused on
the next implementation of Chile’s NDC
(see definition for NDC in chapter Ill).

The implementation process of the current
and upcoming Chile's NDC, together
with the longterm action framework
proposed by the Paris Agreement
influence the type and scope of needs
for planning and implementing climate
action in the country.

At a general level, the need to strengthen
an institutional framework to facilitate
planning of climate action for the
medium and longterm is tangible.
This process involves defining sector
priorities, budgets and new capabilities.
lts implementation requires a balance
with other priorities at the local level.
Although, Chile is classified as a
high-income country according to the
World Bank?, with a very high human
development index (HDI) according
to the United Nations Development
Program (UNDP), it still has significant
gaps in income inequality, and health
and education quality and coverage®.

In general, financing, capabilities and
technology needs are similar to those
reported previously by the country.
However, at this time the identified needs

for implementation of specific actions in
mitigation, particularly in the energy and
forestry sectors have been highlighted.

Financial needs include demand for
resources to expand public programs,
generating or improving information and
also capacity strengthening. From 2017,
Chile no longer qualifies as a beneficiary
country for international resources of
"development assistance". This scenario
restricts access to some support sources
to strengthen Chile’s public climate
agenda. Additionally, the Budget Law

of Chile does not allow to the public
agencies to receive resources directly in
their current annual budget. For some
public agencies, it is complex devoting
budget resources to climate change
matters because climate change is not
explicitly defined in their organic law.

2 http://datos.bancomundial.org/pais/chile

% http://hdr.undp.org/en/content/table-1-human-developmentindex-and-its-components
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NDCs implementation and the design
of a longterm climate strategy are
related to the need for a vision of
technological investments type that Chile
should promote in the coming vyears.
Currently, there is no updated analysis
on the status of technological transfer
needs in the country. There are two
papers that address the issue in 2003
and 2009 (Deuman Ingenieros, 2003);
(Poch Ambiental, 2009) which provided
relevant information, but with limited
usefulness at the present.

Chile has continued carrying out studies
to identify and strengthen technical
aspects for climate action, including its
information systems and prospective
capabilities. The proposal with the CBIT
(GEF) support is the main implementation
instrument in this area. Our experience
has shown us that increasing and
improving the transparency of climate
action  facilitates  the design  and

implementation of public policies and
also allows building confidence with
investors and other relevant stakeholders.

The methodology applied for gathering
information with regards to the needs,
gaps and barriers for climate action
presented in this section was as follows:

1) A formal survey was sent to the public
institutions composing the Inter-Ministerial
Technical Team on Climate Change
(ETICC) requesting information regarding
needs, gaps and barriers identified by
the sector for the development of actions
of the climate change agenda.

2) A workshop was held with the
institutions  belonging to the ETICC,
with the objective of deepening in the
identification and discussion about the
needs, barriers and gaps identified, in
addition to clarifying doubts.
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3) Meetings and/or phone calls were
coordinated with the focal points of
the ETICC to validate the information
collected and to raise additional needs,
gaps and barriers.

4) The information collected was
consolidated in tabular format and
classified according to the field and area
of need. For the mitigation field, in the
cases where it was possible needs, gaps
and barriers are reported for sector-
specific actions (actions reported in
chapter ll).
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2.1. Needs identified by field

For each field identified in 1.2, the
main needs, gaps and barriers have
been identified in terms of financial
resources and capacity building and
technical assistance. Moreover, this
report incorporates for the second time
the needs identified by the private sector.

2.1.1. Report

Despite the fact that Chile has managed
to organize the preparation of reports
on a regular basis in response to the
delivery terms committed with the
UNFCCC, the challenge for the final
installation  of permanent reporting

systems on National Communications,

Biennial Update Reports and National
Contfributions  continues,  necessarily
involving the dedication of a specific
budget to continue supporting the
reporting  activity.  Regarding  the
second BUR, the sectors included in the
report are already more familiar with
the information requirements by the
Ministry of the Environment, which acts
as a compiling entity. However, it is
still necessary to move forwards in the
information systematization so that the
information will be available in a timely
manner and, and it will be useful for the
infernal management of each institution.

For the preparation of the third BUR
(2018) the funding of USD 852,000

from GEF is under implementation,

since this time the funding is both for the
preparation of the BUR and the Fourth
National Communication (CCN). The
report is prepared as an effort by the
OCC’s technical and administrative
team, based on the inferpretation of the
UNFCCC guidelines. As regards to the
NDC and its update process, it will be
mainly covered with national resources,
specifically through the creation of a
permanent NDC's table. Regarding
some inputs for discussion at the table,
it is expected fo use the support of the
CBIT-Chile project (described in chapter
ll) to develop the NDC updated.

Table 1 presents the identified needs,
gaps and barriers within the field of the
report.
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Summary of needs, gaps and barriers identified within the field of the report

Restricted budget for the administrative technical team devoted to the document’s preparation. Lack of
possibilities for professionals to continue participated in the reports.

Financial Resources

Methodological and technical gaps for inform