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Foreword

The principal aim of the OECD Environmental Performance Review (EPR) programme is to help member
and selected partner countries improve their individual and collective performance in environmental
management by:

e helping countries assess progress in achieving their environmental goals
e promoting continuous policy dialogue and peer learning
e stimulating greater accountability from governments towards each other and public opinion.

This is the third EPR of Chile. It examines the country’s environmental performance since 2016. Progress
in achieving domestic objectives and international commitments provides the basis for assessing Chile’s
environmental performance. Such objectives and commitments may be broad aims, qualitative goals or
quantitative targets. A distinction is made between intentions, actions and results. Assessment of
environmental performance is also placed within the context of Chile’s historical environmental record,
present state of the environment, physical endowment in natural resources, economic conditions and
demographic trends.

The OECD is grateful to Chile’s Ministry of Environment for providing information and comments,
organising the review mission (27-30 June 2023) and virtual policy mission (10 November 2023), as well
as for facilitating contacts inside and outside government institutions. Thanks are also due to all
government ministries and agencies, as well as non-governmental organisations, that participated in the
missions and provided information or comments.

The participation in the review of the representatives of the two examining countries, Francisco Aleza
Enciso (Spain) and Sharon Sagi-Ben Moshe (Israel), is also gratefully acknowledged.

The authors of this report are Sho Yamasaki and Maria Adelaida Rojas Lleras (Chapter 1) and Kathleen
Dominique (Chapter 2) of the OECD Environment Directorate. Kathleen Dominique co-ordinated the
review. Nathalie Girouard provided oversight. Maria Adelaida Rojas Lleras provided statistical support.
Lydia Servant provided administrative support. Mark Foss copy-edited the report. Natasha Cline-Thomas
provided communications support. Preparation of this report also benefited from inputs and comments
from Marta Arbinolo, Carla Bertuzzi, Helene Bombrun, lvana Capozza, Joseph Cordonnier, Olivia Cuq,
Assia Elgouacem, Guillaume Gruére, Marijn Korndewal, Britta Labuhn, Xavier Leflaive, Eugene Mazur,
Sarah Miet, Mauro Migotto, Rodrigo Pizarro, Mariana Prats, Mikaela Rambali, Claudia Ramirez, Adolfo
Rodriguez-Vargas, Oriana Romano, Andres Sanabria, Juan Vazquez Zamora, Julia Wanjiru, Pinhas
Zamorano and Frédérique Zegel of the OECD Secretariat.

The OECD Working Party on Environmental Performance discussed the draft Environmental Performance
Review of Chile at its meeting on 23 January 2024 and approved the Assessment and Recommendations.
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Reader’s guide

Signs
The following signs are used in figures and tables:
—: nil or negligible

. - decimal point

Country aggregates

OECD Europe: This zone includes all European member countries of the OECD, i.e. Austria, Belgium,
Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, the Netherlands, Norway, Poland, Portugal, the Slovak Republic, Slovenia, Spain,
Sweden, Switzerland, Turkiye and the United Kingdom.

OECD: This zone includes all member countries of the OECD, i.e. the countries of OECD Europe plus
Australia, Canada, Chile, Colombia, Costa Rica, Israel*, Japan, Korea, Mexico, New Zealand and the
United States. Country aggregates may include Secretariat estimates

Currency

Monetary unit: Chilean Peso (CLP)
In 2023, USD 1 = CLP 796

In 2022, USD 1 = CLP 873

Cut-off date

This report is based on information and data available up to 30 November 2023.

Indicators

Internationally-comparable indicators presented in the OECD Environment at a Glance online platform
support the analysis. They should be read in conjunction with this report.

Disclaimer

* The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities.
The use of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem
and Israeli settlements in the West Bank under the terms of international law. This document and any map
included herein are without prejudice to the status of or sovereignty over any territory, to the delimitation
of international frontiers and boundaries and to the name of any territory, city or area.
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Basic statistics of Chile

2022 or latest available year (OECD values in parentheses)?

PEOPLE AND SOCIETY
Population (million) 19.83 Population density per km? 26 (36.5)
Share of population by type of region: Population compound annual growth rate, latest 5 years 1.5  (0.9)
Predominantly urban (%) 50 (49)  Income inequality (Gini coefficient) 045 (0.33)
Intermediate (%) 16 (28)  Poverty rate (% of pop. with less than 50% median income) 17 (11)
Rural (%) 34 (23)  Life expectancy 81 (80)
ECONOMY AND EXTERNAL ACCOUNTS
Total GDP (National currency, billion) 262 593 Imports of goods and services (% of GDP) 39 (30)
Total GDP (USD, billion, current prices and PPPs) 592 Main exports (% of total merchandise exports)
GDP compound annual real growth rate, latest 5 years 24 (1.7) Ores, slag and ash 27
GDP per capita (1 000 USD current PPPs) 30 (54) Copper and articles thereof 22
Value added shares (%) Inorganic chemicals; organic and inorganic compounds of
precious metals 11
Agriculture 4 (2)  Main imports (% of total merchandise imports)
Industry including construction 35 (24) Mineral fuels, mineral oils and products of their distillation 22
Services 61 (74) Vehicles; other than railway or tramway rolling stock 1
Exports of goods and services (% of GDP) Nuclear reactors, boilers, machinery, mechanical
36 (30) appliances 10
GENERAL GOVERNMENT
Percentage of GDP
Expenditure 34 (46)  Education expenditure 4 (52
Revenue 27 (39)  Health expenditure 58 (7.6)
Gross financial debt 41 (121)  Environment protection expenditure 0.15 (0.75)
Fiscal balance -7 (-8)  Environmental taxes: (% of GDP) 1.0  (14)
(% of total tax revenue) 46  (46)
LABOUR MARKET, SKILLS AND INNOVATION
Unemployment rate (% of civilian labour force) Patent applications in environment-related technologies (% of
79  (5.0) alltechnologies, average of latest 3 years ® 18 (11)
Tertiary educational attainment of 25-64 year-olds (%) 31 (40) Environmental management 11 (3)
Gross expenditure on R&D, % of GDP 03 (27) Climate change mitigation technologies 13 (10)
Climate change adaptation technologies 8 (1)
ENVIRONMENT
Energy intensity: TES per capita (toe/cap.) 1.89 (3.75)  Passenger cars stock (vehicles/100 inhabitants) 21 (50)
TES per GDP (toe/1 000 USD, 2015 PPPs) SDG 6.4.2 Water stress (freshwater withdrawal as % of
0.08 (0.09) available freshwater resources) 9 (21)
Renewables (% of TES) 27 (12)  Public water supply per capita (million m3) 91 (95)
Carbon intensity (energy-related CO2): Municipal waste per capita, (kg/capita) 461  (534)
Emissions per capita (t/cap.) 42  (84) Material productivity (USD, 2015 PPPs/DMC, kg) 04 245
Emissions per GDP (t/1 000 USD, 2015 PPP) 02 (0.2) Landarea (1000 km?) 744
GHG intensity: % of arable land and permanent crops 2 (11)
Emissions per capita (t/cap.) 5.43 (10.86) % of permanent meadows and pastures 12 (23)
Emissions per GDP (t/1 000 USD, 2015 PPP) 0.26 (0.25) % of forest area 25 (33)
Mean population exposure to air pollution (PMzs), pg/m3 23.68 (13.93) % of other land (built-up and other land) 61 (33)

a) Values earlier than 2017 are not taken into consideration. OECD value: where the OECD aggregate is not provided in the source database,

a simple OECD average of the latest available data is calculated where data exist for a significant number of countries.

b) Higher-value inventions that have sought protection in at least two jurisdictions.

¢) Excluding emissions/removals from land use, land-use change and forestry.

Source: Calculations based on data extracted from databases of the OECD, IEA/OECD, EUROSTAT and the World Bank.
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Executive summary

Chile made a major step-change in climate policy and needs ambitious action to
meet targets

Chile significantly raised its climate ambition with the enactment of the Framework Law on Climate Change
(FLCC) in 2022. The law sets a binding national target to reach net zero by 2050. However, greenhouse
gas (GHG) emissions rose significantly in 2010-19 and are not projected to peak before 2025. Ambitious
actions to reduce GHG emissions are required. These include clarifying sectoral and regional plans,
pursuing the plan to close all coal-fired plants by 2040 and boosting renewable energy generation. The
transport and building sectors need more stringent climate targets to spur further investments in
sustainable public transportation as well as electrification of vehicles and building heating systems.

Chile is highly exposed and vulnerable to the impacts of climate change. The country has made great
strides in developing localised climate risk mapping and analysing socio-economic vulnerability. However,
lack of financial resources and capacity impedes progress on climate adaptation. The successful
implementation of adaptation measures requires strengthening co-ordination across administrative levels
and building capacity.

Air pollution remains a serious public heath challenge

Major air pollutant emissions declined, but PMz.s concentrations remain among the highest in the OECD
and far exceed World Health Organisation guidelines, posing significant health risks to 98.6% of the
population. Regional disparities in air pollution levels are stark, with northern regions experiencing the
highest levels of SO2 and NOx emissions from industrial sources, while central and southern regions suffer
from concerningly elevated PM..s concentrations, largely due to residential wood burning for heating and
road transport. Improved monitoring of air quality has enabled the creation of effective decontamination
plans. However, the country needs to transition to a more proactive approach, prioritising preventive and
abatement-driven policies.

Waste management relies heavily on landfilling

Chile made progress in waste management by implementing several extended producer responsibility
schemes and enacting the Single-use Plastics Law. Still, the waste management system remains
inefficient, with over 90% of municipal waste landfilled. Significant challenges remain in diverting organic
waste from landfills and improving recycling, which stands at a mere 1%. Long-term investment in waste
management infrastructure and decisive actions to discourage landfilling are needed. Approving the bill for
the valorisation of organic waste would be a positive step forward.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024
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Chile made major strides on biodiversity conservation

The Law for Nature and the Biodiversity and Protected Areas Service (SBAP) approved in 2023 represent
major breakthroughs. With 44% of its exclusive economic zone and 22% of its land area protected, the
country is on track to meet it 30x30 targets. It is one of the few countries in the Latin America and Caribbean
(LAC) region that has increased its forest cover. Still, pressures from invasive species, land-use change,
and unsustainable fishing practices persist. By strengthening natural capital valuation and establishing
biodiversity baselines, Chile can effectively scale up payment for ecosystem services schemes. Achieving
biodiversity goals requires prioritising investment in research and data collection, securing adequate
funding, and establishing a dedicated workforce.

Environmental institutions were strengthened, but are under-resourced

Major developments include the ratification of the Escazu Agreement, enactment of the FLCC and creation
of the SBAP. At the same time, the government faces acute capacity challenges in terms of human and
financial resources to reach environmental objectives. There is significant room to improve Environmental
Impact Assessment by strengthening the technical quality of assessments and ensuring safeguards
against political influence. This is increasingly important in the context of major new projects, such as green
hydrogen and lithium production.

Compliance monitoring expanded with new technology, but is still under-resourced. The Environmental
Superintendence’s (SMA’s) use of remote compliance checks has effectively increased the coverage of
checks at low cost and improved compliance through behavioural change. However, to the extent
environmental impact mitigation measures concern the competence of sectoral ministries, the SMA does
not monitor compliance directly in some cases. The SMA should be further strengthened towards
integrated compliance monitoring, with sufficient resources to conduct it.

The green tax reform should be pursued

Chile made progress in using economic instruments for environmental objectives through the green tax
reform, including the establishment of the carbon tax (USD 5 per tonne of COz2) and the carbon offsetting
system. While Chile ranks among the highest in LAC countries for average effective carbon rates, it is well
below other OECD countries. An increase in the carbon tax rate would better reflect the social costs of
pollution. There are further opportunities to consider environmentally related taxes and charges, such as
a landfill levy. Transportation-related taxes need to be rationalised by eliminating exemptions (e.g., cargo
transport). Revenue generated from mining royalties could be secured for environmental purposes, in
particular to address legacy pollution (e.g., abandoned mines).

The severe and deepening water crisis spurs increasing social conflicts

Pressure on freshwater resources has intensified over time. The country has been facing a “megadrought”
for the past 14 years. Demand for groundwater exceeds sustainable supply in most regions. Water quality
is a major concern, with urban and industrial wastewater, fish farming, agriculture and mining the main
sources of water pollution. Emergency measures are inadequate to manage water resources sustainably.
Expanding new sources of supply, such as desalination and wastewater reuse, has considerable potential.
However, Chile should also introduce demand management measures, improve water use efficiency, and
ensure a robust and flexible water allocation system, including to address the impacts of climate change.
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Water allocation reform and improved water quality are urgently needed

The 2022 reform to the Water Code was a positive step forward by enshrining the priority of water supply
for human use and introducing time-bound concessions for new water rights. However, issues related to
existing water rights (defined as private property, allocated free of charge and granted in perpetuity) and
over-allocation are unresolved and environmental flows are not secured. More comprehensive reforms of
water allocation should be pursued to provide more flexibility to adjust the amount of water abstracted in
line with sustainable supply.

Water quality standards are incomplete and wastewater discharge standards should be more stringent.
Environmental water quality standards cover only a fraction of Chile’s water bodies. Their development
should be accelerated with a focus on priority basins. The coverage of wastewater discharge standards
remains patchy and outdated. There are no specific standards and regulations for agricultural wastewater
sources, including aquaculture. Requiring nutrient removal in wastewater treatment would reduce
excessive nutrient discharge into receiving water bodies, and thus eutrophication.

The use of economic instruments for water management is limited. There are no abstraction charges for
use of water resources. Wastewater effluents, pesticides and fertilisers are not taxed or charged.
Introducing abstraction charges and taxes on water pollutants would better reflect the value of water and
apply the polluter pays and beneficiary pays principles. Chile could also explore a broader suite of
approaches to scale up financing for water-related investments, such as use of proceeds bonds, payments
for ecosystem services and public-private partnerships.

Establishing river basin pilots is a positive step to strengthen water governance

The institutional landscape for water management in Chile is one of the fragmented in the OECD. The
establishment of pilot organisations for river basin governance in 16 basins seeks to redress this
fragmentation by anchoring activities at the basin scale. Chile is also making important progress on river
basin planning with Strategic Water Resources Management Plans for all basins. Strengthening
co-ordination and establishing a central governmental authority for water management would help align of
all agents intervening in water management, across all levels, as well as stakeholders.
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Assessment and recommendations

The Assessment and Recommendations present the main findings of the
OECD Environmental Performance Review of Chile. They identify 36
recommendations to help the country make further progress towards its
environmental objectives and international commitments. The OECD
Working Party on Environmental Performance discussed and approved the
Assessment and Recommendations on 23 January 2024.
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1. Towards sustainable development
Addressing key environmental challenges

Decoupling of environmental pressures from economic growth is limited in Chile

Chile is a medium-sized country with an open, export-oriented economy. Natural resources have been a
pillar of the economy, such as extraction and processing of minerals, forestry and fisheries. Except for the
period of the COVID-19 pandemic, the country showed continuous economic growth over the last decade
(3.0% annual real gross domestic product (GDP) growth on average over 2010-19). The economic
recovery from the pandemic in Chile has been more rapid than in most other OECD countries. However,
since 2021, global supply constraints and the Russian war of aggression on Ukraine have fuelled price
inflation. After tighter fiscal and monetary policies to rebalance the economy, data suggest that GDP did
not grow in 2023 but is projected to grow by 1.8% in 2024 and pick up to 2.1% in 2025 (OECD, 20231)).

Chile has not managed to decouple a number of environmental pressures from economic growth since
2010 (Figure 1). Nitrogen oxide (NOx) emissions declined until 2018, but then increased mainly driven by
industrial combustion. Greenhouse gas (GHG) emissions, total energy supply and domestic material
consumption (DMC) have risen at the same pace as the economy, highlighting the need for further efforts
to decouple these pressures from economic growth. Water abstractions for public water supply continue
to rise, albeit more slowly than economic growth. Emissions of sulphur oxide (SOx) and fine particulates
(PM2) declined significantly since 2010, a positive development.

Figure 1. Chile has not decoupled several environmental pressures from economic growth

Decoupling trends, Chile, 2010-21

----- Real GDP GHG emissions excluding LULUCF Total energy supply DMC

Public supply gross water abstraction NOx

SOx PM2.5
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Note: GDP = gross domestic product. GHGs = greenhouse gases. LULUCF = land use, land-use change and forestry. DMC = domestic material
consumption. SOx = sulphur oxides. NOx = nitrogen oxides. PM2s = fine particulates. SOx as SO2 (sulphur dioxide) and NOx as NO2 (nitrogen
dioxide).

Source: SNI Chile (2022), Inventario Nacional de Gases a Efecto Invernadero Chile 1990-2020 [National Greenhouse Gas Inventory Chile
1990-2020]; RETC, Emisiones al Aire de Transporte en Ruta 2010-21 [On-Road Transport Air Emissions 2010-21]; IEA (2023), IEA World
Energy Statistics and Balances (database); OECD (2022), OECD Economic Outlook (database); OECD (2023), Environment Statistics
(database).

StatLink Si=P hitps:/stat.link/k3zt9x
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Building resilience to climate change impacts faces major funding and capacity gaps

Chile is highly exposed and vulnerable to the impacts of climate change. Nearly one third of the territory is
exposed to at least two climate-related hazards, mainly heat stress and flooding. Extreme heat affected
25.7% of the population over 2018-22 on average (Maes et al., 2022(2). Flood risk is dispersed across the
country and prominent along the central coast. The country is also severely affected by drought and wildfire
risk, with wide-ranging impacts on water supply, agriculture and ecosystems. For example, following the
2017 wildfires, nearly 40% of critically endangered habitats in Chile were significantly damaged (OECD,
2023;3)).

Progress on climate change adaptation varies significantly across sectors. The National Plan for
Adaptation to Climate Change of 2014 established plans for nine sectors.! The tourism sector has shown
the slowest progress with only 25% of planned actions achieved by 2021, mainly due to limited financial
resources and capacity. Lack of financial strategies also impedes progress of planned adaptation actions
(Ministry of Finance and Green Climate Fund, 2021(4). The successful implementation of adaptation
measures requires to further strengthen co-ordination across administrative levels, build capacity at
sub-national level, and encourage public-private collaboration.

Chile has made great strides towards developing localised climate risk mapping. The Climate Risk Atlas
(ARCLIM) platform, launched in 2020, provides climate risk indicators and visualisation of current and
projected climate risks at the communal scale. Unlike many other OECD countries, Chile also analyses
socio-economic vulnerability of different population groups to relevant climate risks. Moreover, the country
is developing further tools to monitor and assess progress of adaptation policy implementation for better
decision making.

Chile achieved a major step-change in the legal framework for climate action, although
emissions continued to rise

Chile’s GHG emissions rose significantly in 2010-19 (Figure 2), mainly driven by CO2 emissions generated
by fossil fuel burning (MMA, 2022(5)). GHG emissions decreased in 2020 due to the COVID-19 pandemic,
which enabled the country to meet its 2020 target.? Energy industries are the largest source of GHG
emissions followed by transport, accounting for 28% and 25% of emissions in 2020, respectively. Electricity
supply accounted for more than 90% of GHG emissions from energy industries over 2010-20. Land use,
land-use change and forestry (LULUCF) have consistently contributed to sequester carbon except for
2017, when Chile experienced devastating wildfires.
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Figure 2. Chile aims for net zero by 2050, while GHG emissions continued to rise

Historical GHG emissions, targets, projections and indicative pathways to targets, 1990-2050

—— GHG, without LULUCF ——— GHG, with LULUCF LULUCF
Carbon sequestration target Accelerated transition scenario Intermediate scenario
Late transition scenario === Indicative pathway to targets
Mt CO, eq.
150

NDC emissions budget 2020-30 : 1100 Mt CO.e
NDC emissions budget 2020-50 : 2600 Mt CO,e

100

NDC 2030 target: 95 Mt

L COe
50 \‘ ~~~~~~~ T
2020 target; 57.892 Mt "T==eer__ Net zero 2050
Coe  TTTeeal
0 L 1 1 1 1 1 1 : ~~~~~~ }
50 F
NDC carbon sequestration target : 65 Mt CO,e
-100 o e} o o) o o) o e} o ') o ) o
D D o o ~— ~— N N [se) [sed =y =y Yol
D (=2 o o o o o o o o o o o
~— ~— N N N N N N N N N N N

Note: BAU = business as usual. COze = carbon dioxide equivalent. GHGs = greenhouse gases. LULUCF = land use, land-use change and
forestry. NAMAs = nationally appropriate mitigation actions. NDC = nationally determined contribution. NDC targets are based on total GHG
emissions excluding LULUCF. Chile presents specific targets for LULUCF additionally. Chile proposed to undertake NAMAs to achieve a 20%
reduction in GHG emissions (including LULUCF) from BAU levels by 2020. The 2020 GHG emissions target was an estimated 122 Mt COze,
excluding emissions and sinks from LULUCF. The transition scenarios reflect sectoral budgets needed to meet targets but are not projections
of emissions based on current policies.

Source: SNI Chile (2022), Inventario Nacional de Gases a Efecto Invernadero Chile 1990-2020 [National Greenhouse Gas Inventory Chile
1990-2020]; Gobierno de Chile (2022), 5to Informe Bienal de Actualizacion ante la Convencion Marco de las Naciones Unidas sobre Cambio
Climatico [5th Biennial Update Report to the United Nations Framework Convention on Climate Change].

StatLink Sa=ra hitps:/stat.link/jdI9oc

Chile made substantial progress on the legal and policy framework for climate change through a joint effort
across ministries. The Framework Law on Climate Change (FLCC) promulgated in 2022 creates the legal
framework to address climate change mitigation and adaptation. It establishes a binding national goal to
reach net zero by 2050, which implies the need to reduce gross GHG emissions by approximately 40%
from 2020 to 2050. Chile also set long-term and increasingly ambitious climate change mitigation
objectives in the Long-Term Climate Strategy (ECLP), submitted in 2021. The strategy defines a national
GHG emissions budget for 2030 and 2050 and emission budgets for relevant sectors. Sectoral and regional
plans will support achievement of the ECLP horizontally (across ministries) and vertically (across levels of
government). There is a requirement to review progress implementing these plans and update ambition
every five years® so that the country can course-correct efforts to achieve the net-zero goal by 2050.

Chile must implement the climate law with a whole-of-government approach

Chile is not on track to achieve national targets for GHG emissions. Ambitious actions will be needed to
ensure achievement of both 2030 and 2050 targets (Valdés et al., 2023j5)) (Benavides et al., 20217).
Important challenges remain in the implementation of the FLCC. Sectoral and regional plans are under
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development and must be completed by 2025. They need to clarify concrete measures and policies to
peak GHG emissions before 2025, and to meet the 2030* and 2050 targets. Measures defined in sectoral
and regional plans must be supported by a portfolio of investments with sufficient financing.

Moreover, the successful implementation of the climate law requires the strengthening of technical capacity
at national and sub-national levels. There is a need for increased collection and analysis of data,
development of indicators and reporting, and improved monitoring, reporting and verification (MRV)
systems to track and evaluate policies and to course-correct as needed. Implementation also requires
deployment of professionals with relevant expertise in both national and sub-national institutions.

Decarbonisation of the energy sector requires swift coal phase-out and expansion of
renewables

The energy sector is expected to contribute the most to GHG emission reductions in the coming decade.
Chile aims to close all coal-fired plants by 2040. This original timetable has been modified several times
and brought forward, with the aim to close more than half of coal-fired plants by 2025. As of November
2023, 8 out of 28 coal-fired plants operating in 2019 have been retired (22.5% reduction in terms of total
capacity).

The other key policy is to promote renewable energy, notably solar and wind. Chile aims to achieve 80%
of electricity generation from renewables in 2030 (an increase from 55% in 2022) and 100% from
renewables and other energy sources with carbon capture® by 2050. These targets should be legally
binding, as was the case for 2025 target for renewables, which has already been achieved. A major
bottleneck for greater uptake of renewables is the lack of transmission lines, notably in the north, but these
are under development. Lack of transmission lines caused the significant curtailment of generated
renewable energy (up to 290 gigawatt hours of solar- and wind-generated energy were not used in 2022).
Energy efficiency is expected to contribute to 7% of cumulative reductions in GHG emissions by 2050, with
the 2021 Energy Efficiency Law as the main legal framework.

Chile established the National Green Hydrogen Strategy in 2020 to develop a competitive hydrogen
industry. The country’s extraordinary renewable energy potential with relative cost competitiveness
compared to other countries makes it well placed to become a major producer and exporter of green
hydrogen. Green hydrogen and its derivatives are not only a potential solution to store and transport
electricity from renewable sources, they can also decarbonise hard-to-abate sectors such as heavy
industry and cargo transport. Green hydrogen is expected to contribute to 21% of the emission reductions
required for net zero in Chile. This is significantly higher than its expected contribution in the IEA’s net-zero
emission scenario (4%) (IEA, 2023g)).

Transport and building sectors should have more stringent climate targets

The transport sector has rising energy consumption and slow uptake of electric vehicles (EVs). The GHG
emissions scenario based on sectoral budgets allows emissions to increase the most in the transport sector
compared to other sectors from 2020 to 2030. Swift transition to low carbon mobility requires further
investments in sustainable public transportation. Another key sectoral measure is the ban of sales of
combustion engine vehicles by 2035, with a goal and action plan to achieve a higher share of EVs.
However, EV uptake is impeded by limited public charging infrastructure, with only up to 750 public units
as of November 2023. Minimum energy efficiency standards for light-duty vehicles will be in force from
2024. Given that the trucks and buses contributed to more than 60% of land transport GHG emissions in
2019, further green tax reform, energy efficiency standards and investment in electrification of these
vehicles as well as the use of hydrogen are crucial.

In the building sector, electrification of heating for residential, public and commercial building is a key
sectoral mitigation measure. Other key measures include establishing solar thermal systems, energy rating
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of existing homes and thermal overhaul in vulnerable homes, which also address air pollution linked to
energy poverty. The GHG emission reduction target aims for all new buildings to be “zero net energy
consumption” by 2050, but the timeframe for this target should be accelerated. The target for existing
buildings is even weaker, aiming for 10% to meet a specific standard for thermal regulation by 2050. In
Chile, the LULUCF sector absorbed 47% of gross GHG emissions in 2020. The country's forest land
increased by 2.9% from 2016 to 2020. The ECLP further aims to restore 200 000 hectares of forests by
2030; nevertheless, wildfire risk poses a continuing challenge.

Air pollution, linked to energy poverty, is a major public health challenge

Despite some improvements, air pollution remains a significant public health challenge. Chile made
significant progress in reducing sulphur dioxide (SO:) emissions, primarily from stationary sources.
However, emissions of other air pollutants, such as nitrogen oxides (NOx) and fine particulates (PMzs)
have been rising recently (OECD, 2023q]). Regional disparities in air pollution levels are stark, with northern
regions experiencing the highest levels of SO2 and NOx emissions from industrial sources (e.g. copper
smelters, thermoelectric power plants), while central and southern regions suffer from concerningly
elevated PMa2s concentrations, largely due to residential wood burning for heating and road transport
(OECD, 2020;10)).

Chile has taken some positive steps to address air pollution, including the Environmental Regulation
Programmes (PRAs) and Environmental Prevention and/or Decontamination Plans (PPDAs) and the green
tax emission-intensity criterion for PM, NOx, SOz, and COz2. These measures have contributed to a decline
in the average age of vehicles in Chile, attributed to the increasing popularity of new fuel-efficient models.
However, the adoption of the EURO VI standard for new light-duty vehicles may have a short-term effect
on fleet renewal rates (4.4% in 2021), particularly in northern regions where the purchase of used vehicles
is more pronounced (average vehicle age 13.4 years) (De Vicente, 2022;11)).

To further improve air quality and public health, emissions from vehicles already in circulation (5.98 million
in 2021) need to be reduced. This can be done by expanding the coverage of the green tax to CO
emissions, implementing a comprehensive fleet-renewal management program mandating regular
emissions testing, and higher registration fees for older and more polluting vehicles. To mitigate the
potential negative impacts of these policies on low-income households and promote social equity, Chile
should simultaneously invest in more accessible and sustainable public transportation in all regions.
Additionally, by aligning air quality standards with WHO guidelines and concurrently increasing funding for
PPDAs, Chile can facilitate timely declaration of saturated or latent zones and prompt implementation of
mitigation measures such as diesel bans in urban areas and declaration of low-emission zones for densely
populated centres.

High levels of multidimensional poverty, thermally inefficient buildings and weak electricity accessibility
exacerbate air pollution, especially in central and southern Chile. The Heater Replacement Programme to
enhance energy efficiency upgrades to curb air pollution from residential wood burning along with building
thermal retrofitting and housing energy performance labelling are welcome. However, achieving significant
progress in reducing energy demand, air pollution, and GHG emissions necessitates sustained and
intensified efforts mainly to broaden the accessibility to affordable and sustainable energy for heating.
Cultural barriers impede the widespread adoption of cleaner cooking and heating systems. Reinforced
environmental awareness campaigns could play a pivotal role in catalysing the transition towards cleaner
technologies.
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Chile forges ahead with biodiversity conservation amid management and data
challenges

Chile is well-positioned to achieve the Kunming-Montreal Global Biodiversity Framework targets. It is one
of the few countries in the LAC region, along with Costa Rica and Uruguay, that has increased its forest
cover (OECD et al., 2022(12]). Chile has already protected 44% of its exclusive economic zone (EEZ) and
has made significant progress in expanding its terrestrial protected areas, reaching 22% of its land area.®
The country is committed to further growing its protected areas network, specifically in vulnerable and
underrepresented ecosystems to meet the 30x30 targets.

However, challenges remain in increasing protected areas management effectiveness (CBD, 202113)) and
reducing threats from invasive species and human activities, such as wildfires and salmon farming within
and near protected areas. Chile should further develop biodiversity-positive nature-based solutions to
combat desertification, promote sustainable land use, and enhance climate change adaptation (Dussarrat
et al., 2022}14;). Additionally, peatland and wetland conservation can further bolster Chile's climate change
mitigation efforts (Hoyos-Santillan et al., 202115)).

After more than a decade of deliberation, the Law for Nature was promulgated in June 2023, marking a
significant step towards reinforcing biodiversity protection and conservation in Chile. However, the
implementation of this ground-breaking legislation is expected to be a protracted endeavour, with a
projected full operationalisation in 2027. The law introduces several instruments to support biodiversity
conservation within and beyond protected areas. These include the Biodiversity and Protected Areas
Service (SBAP), approved in August 2023, the National Biodiversity Fund, and the establishment of
retribution programmes for ecosystem services (BCN, 202316]). These reforms are accompanied by an
expansion of the workforce exclusively dedicated to biodiversity conservation, underscoring the critical
need for sustained funding and skilled personnel to effectively implement biodiversity conservation
measures.

Chile’s progress in implementing payment for ecosystem services (PES) pilots in various regions holds
promise for a national PES program. However, to fully scale up PES initiatives and integrate nature and
biodiversity into sustainable public and private decision-making, the country needs to strengthen natural
capital valuation methods and foster stakeholder engagement. This can be achieved through the Natural
Capital Committee (NCC), established in January 2023, which is tasked with developing methodologies
for measuring and valuing natural capital and ecosystem services. The development of public baselines of
natural capital and ecosystem services, as exemplified by the efforts in the Magallanes region, will further
enhance Chile's ability to incorporate ecosystem, species, and genetic diversity into national accounts and
its effective mainstreaming into national planning and environmental impact assessments.

To support NCC efforts, Chile must bolster its biodiversity data collection and accessibility. The country’s
Sistema de Informacién y Monitoreo de Biodiversidad (SIMBIO) provides a centralised platform for storing,
managing and accessing biodiversity data. However, to fully realise its potential, SIMBIO should be
enriched with indicators to monitor temporal and spatial dynamics, as well as progress towards
conservation targets. Improving coordination among stakeholders through a biodiversity data network
would streamline data exchange and integration across disparate databases and institutions. This would
also lead to more reliable and consistent biodiversity information, favouring informed decision-making
across sectors. Engaging the public in biodiversity data management and utilisation can foster greater
awareness and support for conservation efforts.

Waste management requires urgent and transformative actions towards a circular
economy

Chile landfills a higher percentage of its municipal solid waste (92%) than any other OECD country,
although it generates less waste per capita (406 kg versus 534 kg in 2020) (OECD, 2022(17}). The entry
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into force of extended producer responsibility (EPR) schemes in early 2023 and the enactment of the
Single-use Plastic Law in 2022 will help the country reduce plastic generation and promote recycling of
major waste streamlines (e.g. packaging, batteries and tyres). The expected promulgation of the decree
establishing EPR for waste electrical and electronic equipment (WEEE) in 2024 represents a significant
step towards a circular economy. Nevertheless, given their designation as priority products, it is crucial to
accelerate the implementation of EPR schemes for textiles and fishing nets, which are still in their early
stages of development.

The approval and implementation of the bill for the valorisation of organic waste is strongly encouraged.
This bill represents a significant step forward in promoting organic waste reduction and strengthening
differentiated waste management practices at the territorial level. To further enhance its effectiveness, the
proposed mandate on recovery of organic and other separated waste should be accompanied by the
introduction of economic instruments, such as a landfill tax (OECD, 20191g)).This would help Chile
discourage the use of environmentally harmful waste disposal practices, promote sustainable waste
treatment methods and meet its ambitious waste management goals of 66% organic waste recovery rate
by 2040 and 40% recycling rate by 2030.

Despite high waste collection coverage (99% in urban areas and 73.4% in rural areas) (SUBDERE,
2019p19)), municipal solid waste collection infrastructure faces two interconnected challenges: financial
sustainability and promoting behaviour change. Currently, many municipalities lack the resources to
manage waste due to sanitation fee exemptions, as established by the Municipal Revenue Law, and
unclear tariffs. These make it difficult to ensure cost recovery and implement the polluter pays principle
through pay-as-you-throw schemes (CSP and MMA, 2020;20)). The absence of substantial technical and
financial support to municipalities impedes progress towards achieving national waste management goals.

Chile faces a pressing need to devise a comprehensive long-term investment strategy that prioritises waste
separation and recovery infrastructure while simultaneously tackling the modernisation of landfill facilities
with stringent environmental standards as they are nearing their end of life (Pelayo Diaz and Linazasoro
Espinoza, 202021;). This is compounded by the lack of defined ceilings in the Regional Contingency
Support Fund, which only allocated 15% of its 2023 budget to waste management, primarily for waste
disposal, with less focus on collection, transfer, and recovery. Moreover, to foster waste reduction and
recycling initiatives, Chile should make environmental awareness campaigns more accessible and tailored
to specific community needs (Rodriguez Salas and Trebilcock, 2020;22)).

Improving environmental governance and management

Significant progress was made in strengthening environmental institutions

Significant progress was made to strengthen the environmental institutional framework. The most
prominent development was approval of the SBAP in 2023, as recommended in the previous review.
Another major development was ratification in 2022 of the Escazi Regional Agreement on Access to
Information, Public Participation and Access to Justice in Environmental Matters in LAC countries. Under
the Escazu Agreement, Chile is working to promote access to information, public participation and justice
in environmental matters, including through the Just Socio-Ecological Transition Office established in 2022.
The Inter-Ministerial Committees for Just Socio-ecological Transition and for Just Water Transition were
established in the same year. They function as horizontal co-ordination mechanisms for respective matters,
alongside the Council of Ministers for Sustainability and Climate Change.
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Further decentralisation is needed to empower local environmental services

Chile has been one of the most centralised countries in the OECD. While regional and provincial
administrations have some territorial planning responsibilities, they play a minor role in environmental
management. Limited institutional autonomy in municipalities has continued since the last review, with
limited competences at local level to set more stringent environmental standards than national level. Local
authorities also have little fiscal autonomy and lack financial resources for environmental services. The
MMA is legally obliged to work with local authorities for environmental matters.

A stronger push towards decentralisation was reflected in the “Stronger Regions” bill submitted to
Congress in 2023 (Government of Chile, 202323)). The bill aims to empower regions by granting greater
autonomy to regional governments to design mechanisms to generate their own income, and use of
resources according to the needs of the area. Moreover, the bill proposes a new Permanent Fund for Inter-
regional Equity, which aims to reduce the financing gaps between regions. The Mining Royalty Law
enacted in 2023 will also strengthen local financing, by creating a flat-rate value-added tax, and three
community funds to distribute collected revenue to regions and municipalities.

Progress on environmental quality and emission standards stalled, and the liability
regime for environmental damage is still weak

Despite recommendations of the 2016 Environmental Performance Review, progress on strengthening
both environmental quality and emission standards has been limited. Chile has quality standards on air
and water and emission standards on air, noise, soil and water pollution in force. However, Chile lacks
standards on soil (currently under development), and standards for water are incomplete (Chapter 2)
(Carrasco, Benitez and Canas, 202324)). Since 2016, some emission standards for stationary sources
were added or updated, including ones for odours and arsenic.

There is no legal regime in Chile related to remediation of contaminated land (BCN, 2023p25) and no
specific agency responsible for the investigation and clean-up of those sites, despite a recommendation in
the last review. In 2022, a total of 10 253 soils were identified with potential presence of contaminants
nationwide, particularly in mining regions. For abandoned mining sites, Chile has made no significant
progress since the last review. The 2012 Mine Closure Law requires all new mines to get approval for end-
of-life closure plans with guarantees for the full present value of closure cost. However, the law does not
apply to already abandoned mining sites. For those sites, limited financing of decontamination activities
comes from the state budget, which is not in line with the polluter pays principle.

A sustainable funding solution is necessary for remediation of abandoned mining sites. One possibility
would be to create a fund from mining royalties dedicated to clean up legacy land and water pollution. A
share of extraordinary revenues due to the high price of lithium could be earmarked for remediation
purposes. Another possibility is to impose decontamination fees on hazardous industrial installations and
earmark the revenue for such fund.

Environmental impact assessment needs better technical criteria for decision-making
and broader, early citizen participation

There is significant room to improve environmental impact assessment (EIA) in Chile. Although a full EIA
is required in the case of a potential risk to public health or the environment, most projects (94% in 2022)
undergo a simpler environmental impact declaration (DIA). The project owner, rather than an independent
party, judges the project entry category (full EIA or DIA). A validation of this screening is incomplete due
to limited oversight capacity. Such a validation process is important to ensure that the screening process
is not used as a loophole to avoid a full EIA.
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Even in a full EIA, the System of Environmental Impact Assessment still does not require evaluation of
alternative scenarios. |Institutional safeguards against political influence are insufficient (Chile
Transparente, 202126)). The risk of political influence undermines environmental protection and generates
uncertainty that can discourage future investment. Reinforcing the technical quality of EIAs without political
influence is increasingly important in the context of the development of major new projects, such as green
hydrogen and lithium production. A reform of the Law 19.300 General Bases of the Environment is
expected to strengthen the technical quality of EIAs. Additional challenges relate to the asymmetry of
information between project owners and citizens, ensuring citizen participation at the early stages of the
process and integrating climate change into environmental assessments.

Compliance monitoring expanded with new technology but is still under-resourced

The Environmental Superintendence (SMA) recently started remote mass control to check compliance
resulting in the number of checks more than doubling between 2017 and 2022. This allowed some 1 700
additional checks on the salmon industry using satellite images and large data sets, achieving more than
95% coverage in this area. Remote compliance checks have been effective to increase the coverage of
checks at low cost and improve compliance through behavioural change of the industry given the high
probability of detection of non-compliance.

Chile’s highly centralised compliance service exerts pressure on the capacity of the SMA. The
management of minor local complaints should be decentralised to minimise the burden on the SMA. There
is currently an initiative to modify the Organic Law of the SMA, aiming to grant greater investigative powers
to the SMA, streamline compliance procedures and increase incentives for compliance, a welcome
development.

To the extent environmental impact mitigation measures concern the competence of sectoral ministries,
the SMA does not monitor compliance directly in some cases’. Instead, the SMA co-ordinates with sectoral
ministries — sharing control tasks with other services through agreements with different sectoral agencies.
While there is a standardised procedure for compliance checks, the arrangements may undermine the
enforceability of permit conditions compared to integrated monitoring compliance on a cross-media basis.
The key bottleneck to integrated compliance monitoring is a lack of regional resources for compliance
monitoring. The SMA should be further strengthened towards integrated compliance monitoring, with
sufficient resources to conduct it.

Enforcement has been strengthened by broadening criminal liability

Chile has ramped up efforts to address environmental violations and broadened criminal liability. In 2023,
Congress approved a law enabling criminal sanctions for environmental violations. It criminalises certain
activities without environmental permit, non-compliance with environmental standards and other activities
that damage protected ecosystems. Similarly, amendments to the Organic Law of the SMA incorporate
new articles that penalise activities such as maliciously dividing projects into smaller ones to avoid the full
EIA (Hilgers, Vial and Gutierrez, 202327)).

Enhancing policy coherence for green growth

Chile should continue the reform on green tax and electricity price-setting mechanism

Chile showed some progress in greening the tax system. As part of the green tax reform, a carbon tax of
USD 5 per tonne of CO2 emissions applies for stationary sources since 2017. The tax does not apply to
emitting sources primarily based on biomass energy. With the carbon tax, Chile achieved 55.6% of GHG
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emissions being subject to a positive net effective carbon rate in 2021 (the highest coverage in LAC
countries) (OECD, 20232g1). While Chile ranks among the highest in LAC countries for average effective
carbon rates, it was well below other OECD countries in 2021 (Figure 3). Since 2022, the carbon tax
applies to large emitters®, without exclusion of any sector.

Figure 3. Carbon pricing in Chile is relatively high compared to LAC countries but lower than in
other OECD countries

Net effective carbon rates in selected LAC countries and OECD average, 2021
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Note: ETS = emissions trading system. Fossil fuel subsidy refers to budgetary transfers that decrease pre-tax prices for domestic fossil fuel
use. ETS coverage estimates are based on the OECD’s (2021), Effective Carbon Rates 2021, with adjustments to account for recent coverage
changes.

Source: OECD (2022), Pricing Greenhouse Gas Emissions: Turning Climate Targets into Climate Action, OECD Series on Carbon Pricing and
Energy Taxation, OECD Publishing, Paris.
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A carbon offset system came into force in February 2023, including GHGs and local pollutants PM2.5, NOx
and SO2. This system can pave the way for a more sophisticated market that allows flexibility in emissions
reductions by offsetting tax liability with projects that reduce emissions directly.

Future efforts in carbon pricing should concentrate on establishing a gradual timeline towards higher levels
of the carbon tax rate. The government has put forward a revision of the current tax, including increasing
the rate, as part of its fiscal reforms. An increase in the rate would better reflect the social costs of pollution.
However, such reforms are still in the technical design phase. Higher carbon prices are crucial to spur the
needed shifts towards cleaner energy to meet climate objectives.

The electricity price-setting mechanism in the Chilean electricity market needs to be changed for carbon
pricing to work effectively. The variable costs of electricity generation plants determine wholesale electricity
prices and the order of dispatch. However in Chile, the full amount of the carbon tax is not included in the
variable costs, which creates economic distortions in the power sector. Without revisiting this design issue,
carbon pricing will not be effective at incentivising the transition towards renewables.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024


https://stat.link/r10igs

24 |

Several of the last review’s recommendations on energy and vehicle taxes have not been implemented.
For instance, there is still a wide gap in tax rates between petrol and diesel. Sectoral fuel tax exemptions
applying to large-size cargo transport in trucks, and diesel used in off-road vehicles, still exist in the form
of tax refunds. Taxes on motor vehicles exempt commercial vehicles and are linked not only to the fuel
efficiency and emissions but also to the vehicle price, which is not related to environmental damages.
Further reforms should address these outstanding issues, in addition to raising both vehicle tax rates and
annual registration fees depending on vehicle types (e.g. age, emission levels) to discourage purchase
and use of highly polluting vehicles.

Fiscal cost of support to fossil fuels increased due to the global supply disruptions

The fiscal cost of support to fossil fuels in Chile more than tripled over 2016-22, reaching approximately
USD 2.6 billion in 2022. This substantial increase was primarily driven by the Stabilisation Mechanism of
Fuel Prices (Mecanismo de Estabilizacién de Precios de los Combustibles, MEPCO), which accounted for
about USD 2.4 billion in 2022. MEPCO aims to reduce international oil and gas price fluctuations for
domestic consumers through adjustments in specific taxes on transport fuels. MEPCO’s limit has
expanded in recent years to counteract the pandemic’s adverse economic impact, as well as the rising
international price of oil and gas arising from the Russian war of aggression in Ukraine. Prior to 2021 and
in the first half of 2023, MEPCO effectively stabilised prices without significantly subsiding fossil fuel
consumption. During the initial seven months of 2023, MEPCO facilitated the collection of an additional
USD 0.7 billion in taxes on fossil fuels. However, it is crucial for long-term sustainability that such a
mechanism remains neutral to avoid inadvertently providing support for fossil fuels.

Periods of high and volatile fossil fuel prices highlight the benefits of the clean energy transition. Support
measures to fossil fuels weaken incentives to switch to alternative sources of energy. They also use public
funds that could be spent on clean energy transitions (IEA, 2023 29)). The long-term focus should be on
building resilience and investing in the clean energy transition with emergency relief phased out eventually.
Social benefit schemes need to be well-targeted to the vulnerable population who are hardest hit.

Environmental expenditure trends need to be systematically identified with meaningful
categorisation by domain

Chilean central government expenditure on environmental protection stayed around 0.1% of GDP
(0.35-0.40% of total governmental expenditure) over 2012-21, lower than the OECD average (0.6% of
GDP in 2020). The last review recommended continuing systematic surveys on environmental
expenditures with expanded coverage for private sector and sub-national levels. However, progress has
been limited (e.g. pilot studies, or initial study started, but data not processed yet).

The public environmental expenditure study using Classification of Activities and Expenditures for
Environmental Protection (CEPA) or other equivalent classifications has not been conducted since the
2015 survey. This makes it hard to understand the environmental expenditure trends and identify gaps.
There are other efforts to identify public investment in environmental protection, in particular for climate
change. However, these approaches are not comprehensive enough to understand expenditure trends by
domain.

Chile leads the GSSS bond market in the region to mobilise private sector investment

Chile has been at the vanguard of leveraging capital markets for sustainable growth, which has allowed a
broadening of the investor base. The country has issued green, social, sustainability, and
sustainability-linked (GSSS) bonds since 2019. They constitute approximately 30% of the sovereign debt
stock, with half of them linked to social initiatives. Green bonds make up around one-fourth of that GSSS
bonds issuance (OECD, 2022p0). Chile has the LAC region’s largest GSSS bond market at USD
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43.2 billion in cumulative issuance as of July 2023. Chile issued the world’s first sovereign
sustainability-linked bonds in March 2022, a USD 2 billion issuance. The two key performance indicators
are GHG emissions reduction and the scale-up of non-conventional renewable energy (NCRE) generation.
A failure to meet these performance indicators would trigger a coupon penalty for these bonds.

Green hydrogen attracts national attention, but must ensure safety, social and
environmental considerations

The development of the hydrogen industry needs careful consideration across multiple aspects. Safety is
critical for all stakeholders, notably for new, less experienced companies. EIA and permitting processes
are increasingly important to ensure safe operation by those players as well as larger operators. Land-use
planning for siting production facilities needs to consider appropriate safety distances from communities
and biodiversity hotspots. More broadly, the government should employ the precautionary principle for
using technology with considerable uncertainties related to its safety (OECD, 202331)).

Environmental impacts of hydrogen production, such as on water scarcity and biodiversity, are diverse
across regions. Water is needed to produce hydrogen, and further water consumption in the area with high
solar energy potential such as the north can exacerbate water scarcity. To address this issue, desalination
technology will be required to provide water for hydrogen production, while its environmental impacts (e.g.
brine) need to be managed. Development of facilities in open spaces, such as in the southern area of the
country in Magallanes, can exert pressures on local biodiversity including birds and marine ecosystems.
This highlights the importance of a territorial approach to strategic energy planning and to address distinct
environmental impacts in each region.

Intensifying production of lithium must address social and environmental impacts

High global demand and elevated prices of critical minerals for the global energy transition provide historic
opportunities to Chile, which has almost half of the world’s lithium reserves. However, lithium mining can
exacerbate water scarcity, while chemical waste can contaminate soil and water. Chile must address the
social and environmental impacts of intensifying lithium production. The development threatens the
wetlands in Chilean Andes, which support the fragile salt flat ecosystem (Blair, Balcazar and Barandiaran,
2022;32)).

The National Lithium Strategy, developed in 2023, aims to create a network of protected Andean salt flats.
It aims to protect at least 30% of these areas by 2030. A new regulatory framework for lithium production
is under development with a focus on minimising local freshwater consumption. Hydrogeological and
biodiversity baselines must be established before lithium production to measure the impact of the
production activity on salt flats.

These measures are critical for sustainable production of lithium. If not well-managed, lithium mining in
particular regions, such as the Salar de Atacama, may also deepen historical inequalities and negatively
impact Indigenous Andean territories (Jerez, Garcés and Torres, 202133)). Lack of transparency and
access to key information for local citizens can contribute to procedural injustice, while new job
opportunities are not well distributed among the population in the region.

The Just Socio-Ecological Transition needs well-targeted policies to address social
inequalities and environmental injustice

Environmental injustice is a historical and growing concern in Chile. Local populations in areas referred to
as “overburdened zones” face various environmental burdens caused by industrialisation. Projects in high
demand for global and domestic clean energy transitions, namely hydrogen, lithium and copper production
as well as renewable energy projects, can increase local environmental concerns in affected regions, if not
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well managed. Screening and mapping tools can be a powerful means to help identify communities with
environmental justice concerns and inform targeted actions. Chile should strengthen the evidence base to
spur its efforts on environmental justice.

Chile has a bold commitment to the Just Socio-Ecological Transition. Putting it into practice will require
strategic and targeted policies to address inequality and social impacts. For instance, phasing out coal-fired
power plants has raised some concerns about impact on employment. The consequences of the carbon
tax are heterogeneous across households with different incomes and consumption patterns. Without
further policy measures, the proposed increases in the carbon tax rate can have regressive distributional
outcomes, given that lower income households spend a larger share of their budget on energy. The
potential effects of a higher carbon tax on low-income households could be mitigated through well-targeted
transfers. Introduction of redistribution mechanisms can also help so that revenues generated from carbon
tax are used to provide such transfers.
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Recommendations on sustainable development

Climate change and air pollution

e Pursue comprehensive and timely implementation of the Framework Law on Climate Change with
a whole-of-government approach to mainstream climate change in relevant sectors; clarify sectoral
and regional plans with a coherent policy mix to put GHG emissions on the pathway to net zero;
align the portfolio of investments with the planned measures; strengthen the MRV system; deploy
sufficient technical capacity at national and sub-national levels.

o Swiftly complete the closure of remaining coal-fired plants with a stepwise plan and clear timeline,
mindful of the just transition; make renewable energy targets legally binding; accelerate integration
of renewable sources into the electric grid; establish a gradual timeline towards higher levels and
wider scope of carbon tax to better reflect the social cost of carbon; revisit the electricity price-setting
mechanism to reflect the carbon tax in order to incentivise the transition towards renewables.

e Set more stringent GHG emission targets for the transportation sector; expand investment in
sustainable public transportation and improve its accessibility, efficiency, and coverage in urban
areas with a specific focus on small- and medium-sized cities; promote investment in electrification
of vehicles as well as EV-charging infrastructure, in collaboration with local authorities.

e Pursue more stringent targets for GHG emission reduction for buildings, including those for energy
efficiency and distributed power generation to address energy poverty; expedite initiatives to
improve building thermal performance and broaden access to affordable and sustainable
energy-efficiency upgrades for households and major public and commercial building; enhance
public awareness to reduce residential wood burning-related pollution.

e Enhance vertical and horizontal co-ordination on climate change adaptation plans, informed by
climate risk assessments; develop financing strategies and strengthen capacities of sub-national
governments to manage climate-related risks and enhance resilience; pursue the development of
indicators to monitor progress.

Biodiversity, waste and circular economy

e Allocate sufficient resources to meet conservation goals and ensure the effective implementation of
the Law for Nature; complete management effectiveness assessments for protected areas; improve
biodiversity data management; establish robust baselines of natural capital and ecosystem services
to incorporate biodiversity into national accounts and develop a national PES scheme; review and
phase-out harmful incentives that undermine biodiversity conservation; prioritise
biodiversity-positive nature-based solutions.

e Accelerate the implementation of new EPR schemes; establish specific regulations for construction
waste; approve and promptly implement the bill for the valorisation of organic waste; strengthen use
of economic instruments such as a landfill tax.

e Modernise landfill facilities with more stringent environmental standards; devise a comprehensive
long-term investment strategy for waste separation and treatment infrastructure; review and
implement transparent sanitation tariff schemes to achieve cost-recovery while ensuring
affordability.

Environmental governance and management

e Ensure authorities deploy sufficient resources to successfully implement environmental
commitments and overcome capacity challenges for implementation.
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Further pursue decentralisation of environmental institutions and management to empower regions
to deliver environmental services tailored to their challenges and needs with adequate resources
and necessary capacity building; adopt the Stronger Regions bill to promote regional financial
autonomy in line with regions’ responsibilities.

Introduce a strict liability regime for future damage to the land and ecosystem; develop and
implement environmental remediation standards and plans, notably for soil contamination; establish
a financing mechanism (e.g. remediation fund) for clean-up activities of past pollution, such as
abandoned mining sites.

Strengthen the technical quality of EIA by creating safeguards against political influence and
improving the capacity of the Environmental Assessment Service to obtain and review project
information with sufficient resources to digitise the EIA process and produce reliable public
databases; reinforce the validation process to ensure the screening for project entry into the SEIA
is done properly; guarantee meaningful public participation, notably by Indigenous communities, in
early stages of the process; incorporate climate change into EIA and SEA to enhance resilience in
territorial and infrastructure planning.

Reinforce the SMA'’s institutional capacity with sufficient resources and ensure the involvement of
SMA inspectors in assuring compliance with sector-specific environmental permits; decentralise
local complaints management; strengthen compliance monitoring and enforcement activities
through technology and data analytic tools; reinforce the legal basis to improve the effectiveness of
compliance enforcement and SMA’s sanctioning powers.

Policy coherence for green growth

Pursue the green tax reform: phase out the fuel tax refund for large-size cargo transport and diesel
used by off-road vehicles; reduce the petrol-diesel tax gap; increase the vehicle tax rate and
broaden its coverage to commercial vehicles; expand coverage of tax to mitigate CO emissions;
tighten emissions and energy efficiency standards for all vehicles; increase the cost of owning and
operating older and more polluting vehicles (e.g. through higher vehicle registration fees).

Identify public environmental expenditure trends with meaningful classification by environmental
domains such as CEPA classification, through systematic surveys or budget-tagging, to inform
relevant budgeting and environmental policy decision making.

Ensure safety, social and environmental considerations are taken into account in green hydrogen
production supported by robust scientific evidence; adopt the precautionary principle in decisions
related to safety risk across the value chain (e.g. producers, transporters, and users); ensure
appropriate regulatory framework, permitting and land-use planning with a territorial approach.

Protect water resources and ecosystems, notably the salt flats, in the context of lithium production:
strengthen and implement a new regulatory framework, including measures to achieve the
biodiversity protection goal; advance scientific research and establish environmental baselines with
necessary financing support.

Facilitate access to better-targeted social assistance programme, including for areas called
“overburdened zones”, to support the Just Socio-Ecological Transition; enrich dataset and mapping
tools to identify vulnerable communities facing disparate pollution burdens and inform actions to
advance environmental justice.
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2. Water management and policies
Water resources status and trends

Chile faces a severe and deepening water crisis resulting in increasing social conflicts

Chile’s freshwater resources, as well as major economic and population centres, are unevenly distributed
across the country, resulting in stark contrasts with respect to availability and quality of water. The country’s
distinct geography and climate variability across the territory add to the challenges for water management.
The climate varies from the driest region in the world, including the Atacama Desert, to a humid climate
and numerous glaciers in the south. Water scarcity is acute in the arid north, where most of the water-
intensive mining activities occur. It is also a major challenge in central Chile, where agricultural production
and population centres are concentrated. The country has about 1 250 rivers that flow from the mountains
to the sea, with 101 hydrological basins, creating a complex, interconnected water system to manage.

The management of water resources has important economic, environmental and social consequences
for the country. Chile continues to be a major producer and exporter of minerals and is pursuing ambitious
investments in green hydrogen and lithium production. Chile also aims to become a global agricultural and
food production power. All these activities depend on a secure supply of water and increasing demand will
compound water stress. Hydropower accounts for around 20% of electricity supply, although recurring
drought has contributed to the decreasing share of hydropower in power generation.

Chile faces extreme water stress and ranks 16" among 164 countries for baseline water stress (Kuzma,
Saccoccia and Chertock, 202334]). The pressures on water resources are growing due to rising demand,
pollution, and declining, more erratic and unpredictable supply due to over-allocation of water resources,
drought and climate change. The result is growing competition for water and increasing social conflicts,
including with Indigenous communities. Significant drivers of disputes relate to property rights and the
environment, regularisation of water rights, and overexploitation and uncontrolled use of groundwater
(Donoso, 202135)).

The availability of freshwater resources is sharply declining

Pressure on freshwater resources has intensified over time, resulting in acute declines in availability. Chile
is facing a “megadrought”, which has been ongoing for 14 years. Drought risk is high or very high in multiple
provinces across the country. River flows are generally below 2015-20 averages. The situation is especially
acute in central and northern Chile. For example, the Bio Bio River in central Chile has experienced
declining flows. It is the second largest, has the highest hydroelectric potential and has been characterised
as the most economically important river in the country. Water levels in many dam reservoirs are declining;
in Lake Laja dam, for example, levels are far below capacity. This dam is a critical source of hydroelectricity
and irrigation, and among the reservoirs with multi-year storage. As such, it serves as a “reserve battery”
for the entire national grid. Growing uncertainty related to the quantity and quality of surface water has
translated to intensifying pressures on groundwater.

Demand for groundwater exceeds sustainable levels of supply in most regions (Figure 4). As of 2015, total
volume of known allocated water rights for groundwater abstraction was greater than sustainable supply,
resulting in over-allocation of these resources. Limited monitoring and reporting impede a comprehensive
understanding of total freshwater abstractions for surface water and groundwater. Less than half of
registered infrastructure works for water abstraction are reporting volumes abstracted in the Directorate
General for Water (DGA) system for Monitoring Effective Extractions; some are not reporting at all
(Figure 4).
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Figure 4. Groundwater demand exceeds supply in most regions, while less than half of abstraction
works are monitored

Aquifer volumes by region according to SHAC Share of water abstraction infrastructure reporting
classification, 2015 volumes abstracted by type of water, 2021
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Source: DGA(2016), Atlas del Aqua [Water Atlas], Chapter 4, pg.116; SINIA (2023), Monitoreo de Extracciones Efectivas [Monitoring of Effective
Withdrawals].
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Overall, agriculture is the major water user in Chile, but mining accounts for a large
share of abstractions in certain regions

Overall, agriculture remains the major user of freshwater resources, accounting for around 72% of
estimated demand, with industrial and municipal use accounting for relatively minor shares. Relative to
water use for service-based activities and industrial activities, water used for agriculture is much less
efficient when measured in terms of the value added in USD per volume of water used (in cubic metres).

National averages of water use mask critical variations across the territory. For example, whereas mining
accounts for a relatively minor share of total abstractions, it accounts for a considerable share in the north
of the country. In the Antofagasta Region (ll), for example, mining accounts for nearly half of total
consumptive use, contributing to depletion of non-renewable groundwater resources (Acosta, 20183g).
Mining activities rely substantially on groundwater, although the share of non-conventional water supplies
(e.g. desalination) has increased over time. Lithium-rich brines are also an issue for water management,
given their ambiguous legal status. As they may be considered as an ore deposit, the DGA cannot manage
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them as water resources. The pressures on water resources from lithium mining are already acute in the
Atacama basin and will extend to other regions as lithium extraction ramps up.

Water pollution is a major issue in Chile and not sufficiently monitored

Urban and industrial wastewater, along with fish farming, agriculture and mining, are the main sources of
water pollution in Chile. Energy, fishing and aquaculture produce the largest shares of industrial
wastewater. From 2013, the total volume of industrial wastewater increased until 2017, then declined
somewhat and remained broadly steady through 2021.

A significant share of wastewater discharges goes directly into the ocean, while inland discharges are
predominant in the Metropolitan region. It is estimated that over 60% of industrial discharges flow into
sewerage networks and combine with domestic sewage, which is treated by wastewater treatment plants
before discharge. The remaining 40% of industrial discharges is either deposited in river basins and
irrigation channels or discharged to the soil or directly into the ocean without adequate treatment (OECD,
201737). This is especially concerning in regions where water is scarce and low or non-existent levels of
water flows restrict the capacity of water bodies to dilute acidity, hazardous chemicals and heavy metals.

Incomplete data and monitoring of surface and ground water quality, including a lack of key environmental
indicators such as nitrogen and phosphorus balances, impede a comprehensive assessment of water
pollution. Based on available data, chlorides (and related substances) accounted for the largest share
(45%) of pollutants in water in 2020, with sulfates and sulfides accounting for around 34%. Diffuse pollution
from agriculture is a concern, with high levels of nitrates and pesticides observed in surface water. Mining
and other industrial activities, mainly in northern and central Chile, are also major sources of pollution. This
makes heavy metal contamination a serious concern and challenge to drinking water supply and irrigation
(Vega, Lizama and Pastén, 20183g)).

Chile is taking steps to adapt to the impacts of climate change on water resources

Climate change impacts on the hydrological cycle and rising temperatures exacerbate water-related risks
and generate uncertainty about future water availability. Climate impacts amplify seasonal variation in
runoff and increasing flooding from heavy precipitation. In the arid north, there is high uncertainty about
projected changes in precipitation. For central Chile, declining snowpack is expected to reduce runoff by
up to 40%. In the southernmost regions, less runoff is projected due to decreased rainfall. Shrinking
glaciers and the melting of ice is projected to accelerate in the far southern basins, resulting in a higher
average runoff each year. Sea-level rise is expected to reduce groundwater recharge and increase
salinisation of aquifers (Vicuia et al., 2021(3q).

Chile has taken important steps to better understand the impacts of climate change on water resources
and integrate water into adaptation planning. The Ministry of Environment'’s Atlas of Climate Risks provides
information on projected climate change impacts and related risks. It includes a Water Resources module
that details the projected impacts of climate, vulnerabilities and adaptive capacity at a granular spatial
scale across the country. A Water Resources Climate Change Adaptation Plan mandated in the
Framework Law on Climate Change is under preparation. The plan will consider measures to reduce
climate risk and for disaster risk management to address floods, mudslides and other extreme events
related to water resources. It considers nature-based solutions, which can enhance climate resilience,
support water management goals (for both quality and quantity) and provide broader benefits for
ecosystems and biodiversity cost effectively (OECD, 202040)).
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The Chilean population enjoys high levels of access to drinking water and sanitation,
although disparities in rural areas remain

Chile has achieved close to universal access to safely managed drinking water and a relatively high share
of access to safely managed sanitation services. Access to both drinking water and sanitation services
(WSS) improved between 2010 and 2020, from 96% to 99% for drinking water and from 63% to 78.6% for
sanitation. The share of the population with access to WSS services in Chile is the highest in Latin America
and the Caribbean (LAC) and broadly in line with OECD averages.

Private operators regulated by the government deliver WSS services in urban areas of Chile. This
approach has spurred investments in WSS and has been largely successful in delivering nearly universal
access to reliable, financially sustainable urban WSS services. Still, the share of non-revenue water from
urban public water supply (around 30%) is relatively high. For wastewater treatment, more than two-thirds
of wastewater receives at least secondary treatment. The share of primary treatment hovered just over
20% during 2010-18. Challenges to confront include the need to reduce non-revenue water, expand tertiary
treatment of wastewater and enhance resilience to climate change impacts.

As in many countries, Chile has notable urban-rural disparities in WSS services. The limited coverage of
sewerage and wastewater treatment is a major issue. Many rural systems fail to meet quality standards.
In northern and central Chile, domestic water supply often competes with other uses, causing resort to
high-cost and inefficient emergency solutions (e.g. cistern trucks and desalination of brackish rivers). The
number of WSS systems serving rural populations has increased by 35% between 2010 and 2022.
Expansion of the service network continues, with plans to build some 25 water and sanitation systems
annually. Nevertheless, there have been no effective mechanisms, including reliable sources of financing
and technical capacity, to ensure proper operation and maintenance.

Timely and effective implementation of the November 2020 Law on Rural Sanitary Services, would provide
a much stronger basis for the reliable delivery of rural WSS to communities. Robust economic regulation
for rural WSS can set performance standards for service provision, monitor and incentivise performance,
as well as assess development plans for expanding and maintaining service provision.

Institutional arrangements for water governance

Establishing river basin pilots is a positive step to address fragmented water
governance

The institutional landscape for water management is one of the most centralised and, at the same time,
fragmented in the OECD. A striking feature of the Chilean water management model has been the absence
of integrated basin governance systems. In that context, Water Users Organisations (WUOs) have
acquired the experience and social acceptance to manage water resources. However, they typically focus
on managing irrigation activities related to a specific river, or section of a river, without control over all rivers
and tributaries that form a basin (OECD, 2017p1). There is limited consideration for the need for
conjunctive management of surface water and groundwater.

The establishment of pilot organisations for river basin governance in 16 basins seeks to redress the
fragmented nature of water management by anchoring activities at the basin scale and promoting
decentralised decision making. The pilots also aim to expand the range of stakeholders involved in water
management, beyond the remit and focus of the Monitoring Boards in place in several basins. This is a
welcome step. To promote basin-scale governance effectively, river basin organisations will need clear
decision-making authority and adequate human and financial resources. In the context of decentralisation,
the roles of the national, regional and local authorities need to be clearly defined. A bill to formalise the
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establishment of basin-scale governance organisations, is pending. This bill should be a priority, to provide
a legal framework to establish river basin authorities. It should be part of a broader strategy to establish
autonomous bodies, with clear planning and management functions and the requisite human and financial
resources to perform them.

At the same time, Chile is making important progress on river basin planning. The 2022 reform of the Water
Code requires each of the basins to have a Strategic Plan for Water Resources in Basins (PERHC). They
aim to be comprehensive with improved design that can better inform basin-level decision making and
strengthen co-ordination with other government plans. However, the development of these plans will
require significant resources and technical capacity. Further, the plans are only indicative and not required
by statute to be implemented. The regulation setting out the procedures to prepare, review and update the
plans, and ensure public participation was approved by the Comptroller General of the Republic in January
2024. The regulation specifies the creation of “Strategic Water Resources Tables” in each basin to engage
all relevant actors in the elaboration of the PERHC.

Chile lacks an integrated national authority to make strategic decisions for the water sector based on
professional and technical recommendations. Efforts to improve co-ordination of water management,
including establishment of basin-scale governance and the Inter-Ministerial Committee on Just Water
Transition created in 2022, are important developments. Still, these efforts are insufficient to advance the
alignment and co-ordination of all agents intervening in water management at all levels, as well as
stakeholders.

Water policies, financing and investment

Chile must continue to reform its allocation arrangements to put water management on a
sustainable footing

Water resource allocation is a fundamental issue for Chile to ensure the sustainable management of water
resources. The legacy of water allocation in Chile presents a particularly challenging context. The 1981
Water Code established the system for allocation and use of water resources based on tradeable water
use rights (derechos de aprovechamiento de aguas, DAAs). Water resources are legally defined as
“national property for public use”, while rights to use water are defined as private property, allocated free
of charge and granted in perpetuity. In many cases, water rights are freely tradeable, without prior
authorisation or consideration of third-party impacts. While other countries have recognised private
property rights to water and water markets, none has done so in such a deregulated and unconditional
way as Chile. The State’s limited authority to regulate these rights and a lack of transparency of the water
market has led to over-allocation and extreme concentration of water rights, overexploitation of some water
bodies and drinking water shortages in some communities. The situation has fuelled conflicts among water
users.

In April 2022, a major reform to the Water Code was enacted (Law 21.435). This helped bring the allocation
regime a step closer towards good international practice, but serious challenges remain. Two major
changes are fundamental. First, the law enshrines the priority of supply for human consumption, sanitation
and subsistence domestic use both in the granting and in the exercise of water use rights. The law
recognises access to water and sanitation as an essential and inalienable human right and that water is a
national good for public use. Second, it defines water use rights as a real right over waters, allowing
temporary use and enjoyment of them, in accordance with the rules, requirements and limitations
prescribed by the Water Code. Thus, under the reform, new water rights are temporary and granted
through a concession.
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However, issues related to existing water rights and over-allocation in some basins and aquifers are
unresolved. For example, minimum ecological flows must be established for the preservation of nature,
considering the ecological conditions for each surface water body. These minimum ecological flows must
be considered in the granting of new water rights. However, this is insufficient to ensure minimum
ecological flows in the case of water rights already granted and to restore deteriorated freshwater
ecosystems in over-exploited basins.

The number of registered rights allocated in the past decade has nearly doubled. Moreover, a significant
number of water rights are not registered in the DGA’s Public Water Cadastre, impeding a comprehensive
and accurate understanding of allocated water resources. Critically, the 2022 reform of the Water Code
establishes that water rights not registered in the Water Property Registry at the time of the law’s enactment
must be registered by 6 April 2025. After the deadline, unregistered water rights will expire. Registered
water rights are projected to triple by the deadline, reaching more than 300 000.

DGA methods to determine the water available for allocation can underestimate variability and the impact
of long-term trends, including climate change (Barria et al., 2019u2)). In addition to revising methodologies
to inform water allocation decisions, the DGA could consider defining water rights as a share (percentage)
of available resources rather than as an absolute volume of water that can be abstracted. This provides
more flexibility over the course of the concession to adjust the amount of water that can be abstracted in
line with availability. This approach can more equitably share the risk of scarcity across users. The OECD
Health Check for Water Resources Allocation can guide a comprehensive review of allocation
arrangements and bring the system more in line with best international practices (OECD, 201543)).

Emergency measures are inadequate to manage Chile’s water resources sustainably

As water scarcity becomes more common across the country and water shortages more persistent, current
emergency measures will not be sufficient to deal with the “new normal”. Historically, Chile has addressed
scarcity issues by increasing supply (Donoso, 2021(35). The Drought Plan launched in 2021 focused on
promoting investments in desalination, modernisation of irrigation (including construction plans for 26
reservoirs) and rural drinking water. Expanding new sources of supply, such as desalination and
wastewater reuse, has considerable potential. However, Chile should also introduce demand management
measures, improve water use efficiency, and ensure a robust and flexible water allocation system. These
should be fundamental pillars of Chile’s strategy to manage water resources over the long term, including
addressing the impacts of climate change.

The DGA has been granted the power to curtail the exercise of water rights and the granting of new water
rights when the sustainability of the water resource is threatened. The President can declare water scarcity
zones in the event of a severe drought at the request of the DGA. The number of decrees designating
scarcity zones has risen from 8 to 35 between 2016 and 2022, impacting half of Chile’s 56 provinces in
2022 (Figure 5). As of 2022, multiple water scarcity zones were concentrated in population centres.
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Figure 5. Rising number of scarcity zones reflects extraordinary drought conditions
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Note: Water scarcity zones can be decreed in those areas with an extraordinary drought, defined according to hydrometeorological criteria
(i.e. based on data on precipitation, river flows, reservoir volumes and aquifer conditions). A decree of water scarcity zones is made by region
and can encompass multiple provinces and municipalities.

Source: DGA (2023), Planilla Decretos Zonas de Escasez Hidrica (2008-2023) [Water Scarcity Zones Decree Spreadsheet (2008-2023)]
(accessed 17 August 2023), https://dga.mop.gob.cl/administracionrecursoshidricos/decretosZonasEscasez/Paginas/default.aspx.
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Water quality standards cover only a fraction of Chile’s water bodies

The development and implementation of water quality standards in Chile remain incomplete and require
further updating to achieve improved water quality. There are only six secondary environmental quality
standards (NSCAs) (focused on the preservation of aquatic ecosystems) out of 101 basins. Another eight
environmental quality standards are under development. The approach to developing these environmental
quality standards is complex and slow with dedicated human resources severely limited. Chile should
accelerate development of secondary standards for water quality. A standard list of basic water quality
parameters could be defined for the national territory to simplify the process. Implementation of measures
towards achieving the national secondary standards could initially focus on priority basins with the most
pressure on water quality and the greatest potential net benefits to society from improved water quality.
Additional parameters could be defined for individual basins depending on hydrological considerations and
specific pressures.

Wastewater discharge standards should be more stringent and cover more sectors

The coverage of wastewater discharge standards remains patchy and some of them have not been
updated in the past two decades. Emission standards cover some, but not all, regulated pollutants and
only selected activities and sectors. There are no specific standards and regulations for agricultural
wastewater sources, including aquaculture. Wastewater discharge standards are disconnected from
environmental quality standards for water bodies.

The ongoing reform of discharge standards for surface waters aims to increase their stringency for certain
water bodies but does not consider requirements (in terms of parameters or limits) that make the use of
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tertiary treatment necessary to comply with the standard. Requiring nutrient removal in wastewater
treatment would reduce excessive nutrient discharge into receiving water bodies, and thus eutrophication
(Vega, Lizama and Pastén, 201844;). As a complement to improved wastewater treatment, Chile could also
consider nature-based solutions, such as restoration or construction of wetlands and buffer zones, as a
cost-effective approach to improve water quality.

Given the constraints related to water availability, Chile has recognised the need to promote reuse of
treated wastewater (“grey” water) for industrial or agricultural activities. A few projects are being
considered, although they remain at early stages. A law (21.075) regulating the collection, reuse and
disposal of grey water was passed in 2018. However, the Ministry of Health has not yet formalised the
corresponding regulations. A modification of the law was approved by Congress in October 2023, which
expands the use of grey water to forestry and agriculture.

Legislation does not define who owns the rights to waters discharged through wastewater treatment plants
into surface waters. A clear legal and regulatory framework is needed, with well-defined quality parameters
and a robust monitoring system for treated effluent to be used for irrigation or other purposes. This is an
important prerequisite to stimulate demand for and to promote development of wastewater reuse in Chile.

The remediation of contamination is a looming challenge, one the regulatory framework is inadequate to
address. The Ministry of Environment and the DGA have made significant regulatory efforts to prevent
future contamination, but there are no national efforts to identify, assess and remediate contaminated sites.
Better water quality monitoring is a prerequisite to identify damages and remediation needs. Pollution
Prevention and Decontamination Plans (PPDAs) can only be developed after violation of an environmental
standard. These plans may employ emission standards, tradeable emission permits, emission taxes or
user fees to promote environmental improvements (Melo and Perez, 2018u5). However, the lack of
secondary environmental standards for water quality directly impedes development of PPDAs for affected
water bodies.

Lack of comprehensive data and systematic monitoring impedes sustainable water
management

Chile has a range of disparate information sources and data platforms to inform management of water
resources. Still, a number of information and data gaps exist, including in spatial coverage of the quantity
and quality of surface water, groundwater and ecosystems, and monitoring frequency. There is an absence
of research and monitoring of emerging contaminants (including pharmaceuticals, cosmetic and personal
care products) (National Water Board, 20221461)). The DGA’s system for Monitoring Effective Extractions
reveals important gaps in reporting of abstractions. Building on the various data and information sources
available, Chile would benefit from a centralised platform for water quality and quantity management. Such
a platform would provide a more coherent and comprehensive source of key information to support efforts
to monitor water resources and inform policy and planning.

Chile has robust tariffs for urban WSS, but should better leverage economic instruments
for water management

Chile is a leader in the LAC region in effective economic regulation of urban WSS (Fernandez, Saravia
Matus and Gil, 2021u7)). Tariffs for drinking water and sewerage are charged at a uniform rate per cubic
metre across all users and are adjusted for inflation. A variable portion of the water tariff is adjusted
seasonally, with a higher value during the peak summer period, reflecting the scarcity value of the resource.
The peak seasonal rate contributes to managing demand to avoid reaching the capacity limits of the water
distribution network. There is also an additional charge for overconsumption of drinking water. Overall,
water tariffs in Santiago are generally lower than in other major cities in the region, while fully recovering
operational costs and part of capital investment costs.
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The use of broader economic instruments for water management in Chile is limited. There are no
abstraction charges for use of water resources. To address speculation and hoarding of water rights, the
2005 Water Code reform introduced a non-use tariff for unused water rights. Wastewater effluents,
pesticides and fertilisers are not taxed or charged. The previous review recommended such economic
instruments for water management, but there has not been progress on this front.

Chile should explore a broader suite of financing options for water-related investments

Water-related investments account for a considerable and increasing share of investments by the Ministry
of Public Works, reaching nearly 20% in 2021. Investments in rural drinking water and sanitation have
increased by more than fourfold between 2010-21 — an important step towards closing the water services
and sanitation gap for rural communities.

Until recently, long-term planning for water infrastructure investments in Chile has been lacking; projects
have been developed independently, without co-ordination at basin level. In a positive step, the Water
Infrastructure Plan sets out a long-term vision from 2020 to 2050 with an emphasis on flexible infrastructure
planning and adaptive design to address future priorities in the context of uncertainty. A strategic planning
approach should consider a range of diverse investments, including nature-based solutions, over multiple
future scenarios and evaluate options relative to stakeholder-defined goals (Brown, Boltz and Dominique,
2022y4g)).

More than one-third of General Services Support to agriculture over 2010-21 targeted water infrastructure
(OECD, 202249). The National Irrigation Commission manages a cost-share grant programme to support
small- and medium-scale initiatives for irrigation development and management. Small and medium
landowners can complement their investments in irrigation and drainage projects for community or
individual works with public grants. While irrigation efficiency has improved, the return flows of water to
groundwater and surface water sources have declined (Anriquez and Melo, 2018;s0)). In Chile’s allocation
system, water saved from more efficient irrigation reverts to the water rights holder. This may encourage
an increase in total area irrigated rather than contribute to overall water availability. Chile should review
and assess the efficiency of investments for irrigation, their impact on groundwater recharge and
ecosystems, and the possibility of implementing systems to return water flows to basins, in line with the
national water management framework.

New sources of supply to address scarcity, such as desalination and wastewater reuse, have large
investment needs. The question of how to finance them and who should bear the cost must be addressed.
Chile’s experience with public-private partnerships (PPPs) for water infrastructure has been limited to date.
Two desalination plants are indicated in the PPP Infrastructure Plan 2022-26. PPPs for water infrastructure
could be further explored drawing on lessons from other OECD countries.

Chile could also explore a broader suite of approaches to scale up financing for water-related investments,
tailoring financing approaches with the risk-return profile of investments. Use of proceeds bonds (e.g.
“green bonds” or sustainability-linked bonds) for water investments have potential. These could build on
Chile’s considerable experience with such bonds for other climate- and environment-related investments.
Payment for ecosystem services could incentivise improved water management in basins, an instrument
that has been widely used in LAC and the OECD (Leflaive, Dominique and Alaerts, 2022s1)).
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Recommendations on water management

Institutional arrangements, planning and information

Establish a central governmental authority to regulate, plan, develop, conserve and protect water
resources and provide holistic, overall water and wastewater management with clearly defined roles
and responsibilities at all levels of governance (national, regional, river basin and local).

Strengthen inter-ministerial efforts to further advance the alignment and co-ordination of all agents
intervening in water management at all levels, as well as stakeholders, to lay the groundwork for a
central government authority on water.

Prioritise the approval of the bill for the formalisation of basin-scale governance to establish river
basin authorities with clear planning and management functions and the requisite human and
financial resources to perform them; drawing on lessons from pilots, expand basin-scale
governance across the country, corresponding to relevant hydrological boundaries.

Ensure adequate resources and technical capacity to develop and implement Strategic Water
Resources Management Plans, in close collaboration with relevant basin-level authorities and
stakeholders; consider making the implementation of plans, at least certain provisions, legally
binding; ensure meaningful early engagement of stakeholders, including extending the timeframe
for participation.

Establish a centralised information system for water quality and quantity management to provide a
coherent and more comprehensive source of information to support water management.

Strengthen monitoring and enforcement of water abstractions and water quality.

Water supply and sanitation

Reduce non-revenue water and enhance resilience to climate change impacts in urban WSS by
integrating climate risk and vulnerability assessments into infrastructure planning.

Advance tertiary wastewater treatment (including nutrient removal), with stricter regulations for
discharges into water bodies at risk of eutrophication.

Accelerate implementation of the Law on Rural Sanitary Services to build technical and financial
capacity of rural WSS delivery; improve efficiency of investments to expand access to rural WSS.

Water policies and allocation arrangements

Further pursue a comprehensive reform of water allocation arrangements to address over-use and
over-allocation of resources; revise methodologies to inform water allocation decisions to better
account for variability and climate change impacts; consider defining water rights as a share of
available resources; adopt effective and harmonised methodologies for minimum environmental
flows and ensure they are enforced.

Update water quality standards; accelerate the development of secondary standards for water
quality focusing on priority basins; simply the process by defining a standard list of basic water
quality parameters for the national territory, with additional parameters tailored to specific basins
and protected areas; develop and implement PPDAs for impacted water bodies; strengthen water
quality monitoring; develop a Substances Watch list for contaminants of emerging concern.

Adopt more stringent wastewater discharge standards, broaden their coverage to other key sources
of pollution through the development of specific emissions standards for productive sectors, notably
agriculture, including aquaculture, among others; make an explicit link between discharge
standards and secondary water quality standards.
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Formalise a clear legal and regulatory framework on the collection, reuse, disposal and monitoring
of grey water defining health and environmental criteria and clarifying ownership rights to
discharged wastewater.

Strengthen regulations associated with the extraction and desalination of seawater, including the
management of environmental impacts such as the disposal of brine.

Pursue nature-based solutions to promote resilient water management, ecosystems protection and
provide flexibility in adapting to climate change, including managing climate-related risks such as
floods, droughts and wildfires.

Economic instruments and financing for water management

Introduce economic instruments for water management (e.g. abstraction charges, taxes on water
effluents, pesticides and fertilisers) to better apply the polluter pays principle and the beneficiary
pays principle.

Review and evaluate efficiency of investments for irrigation and their impact on groundwater
recharge and ecosystems.

Examine a broader suite of approaches to scale up financing for water-related investments,
including PPPs, use of proceeds bonds and payment for ecosystem services.
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Notes

' Twelve sectors are included in the FLCC: Forestry and Agriculture; Biodiversity; Fisheries and
Aquaculture; Health; Infrastructure Services; Cities; Energy; Tourism; Coastal areas; Water resources
(under development); Mining; and Transport.

2 The target of reducing GHG emissions by 20% by 2020 compared to business as usual (BAU) emissions
projected since 2007.

3 ECLP must be fully updated every ten years and partially every five years to incorporate the new NDC.
Sectoral plans will be reviewed and updated every five years.

4 Targets are not to exceed 1 100 million tonnes of carbon dioxide equivalent (tCO2e) between 2020 and
2030, and to reach a GHG emissions level of 95 million tCOze excluding the LULUCF sector by 2030.

5 This is referred to as a “low-emission energy” in the target stated by the Chilean authority.

6 Data from Chile come from SIMBIO National Registry of Protected Areas. They differ slightly from data
reported in the database of OECD Environment Statistics, which show 41.1% of the exclusive economic
zone and 20.5% of terrestrial area covered by protected areas in 2022.

7 Although, permits (RCAs) proscribe environmental impact mitigation measures, including those related
to sector-specific issues.

8 Large emitters are those whose emissions are 100 or more tonnes per year of particulate matter, or 25
000 or more tonnes of CO2 per year. If either of these two thresholds is equalled or exceeded, the regulated
source must pay for the total emissions of the pollutants concerned.
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Annex 1. Actions taken to implement selected
recommendations from the 2016 OECD
Environmental Performance Review of Chile

Recommendations

Actions taken

Chapter 1. Towards sustainable development

Addressing key environmental challenges

Establish and implement the suite of domestic climate
policies to achieve Chile’s Intended Nationally
Determined Contribution (INDC) for 2030; implement the
NAMAs or adopt alternative measures to ensure that the
2020 target is achieved.

Identify the long-term trajectory consistent with zero-net
emissions by the second half of the 2050s; communicate
long-term commitment to climate policy, whether through
legislative or other means.

Continue improving the evidence base and capacity for
mainstreaming climate change adaptation into public
sector decision making; make the results of climate
projections more accessible to end users (through a web
portal, for example) to encourage adaptation by the
private sector and other stakeholders.

Implement a monitoring and evaluation framework for
climate change adaptation and mitigation policies,
including clear accountability mechanisms; reinforce
capacity to produce timely emissions inventories;
consider using intermediate milestones for longer-term
emissions goals; undertake a national climate risk and
vulnerability assessment, evaluate the climate resilience
of large projects and develop indicators to monitor
progress towards adaptation objectives.

Analyse the consistency of current policy choices with
decarbonisation in the longer term, particularly in the
transport and energy sectors, and ensure that the
necessary adjustments are made; design climate policy
measures to ensure a coherent, aligned and integrated
policy mix across key sectors responsible for emissions
(e.g. energy and transport) and removals (e.g. land
sector).

Develop Pollution Prevention and Decontamination
Plans (PPDAs) for all areas that do not comply with air
quality standards and evaluate and update those that
already exist; closely engage local authorities in the
design, implementation and evaluation of specific policy
measures within each PPDA.
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Greenhouse gas (GHG) emissions decreased in 2020 due to the COVID-19
pandemic, which enabled the country to meet its 2020 target.

The Framework Law on Climate Change (FLCC) was promulgated in 2022. The
Long-Term Climate Strategy (ECLP) was submitted to the UNFCCC in 2021, which
functions as a roadmap to achieve the NDC target for 2030 and net zero by 2050,
comprising more than 400 transition goals to reduce emissions. The strategy
defines a national GHG emissions budget for 2030 and 2050 and emission budgets
for seven ministries. Sectoral and regional plans to support achievement of the
ECLP are still under development.

The Climate Risk Atlas (ARCLIM) platform, launched in 2020, provides climate-risk
indicators and visualisation of current and projected climate risks at the communal
scale. The platform supports the design of public policies, the implementation of
measures and their evaluation.

In addition, in 2019, the COP25 Scientific Committee was created, which later
became the Scientific Committee on Climate Change. The committee provides
scientific evidence for decision making.

The implementation of the national adaptation plans (PNACC) of 2014 and sectoral
adaptation plans is monitored on a yearly basis by the Ministry of Environment
(MMA). In addition, the FLCC mandates development of the National Climate
Change Action Report every two years to monitor and report on progress. The
ECLP aims to implement a monitoring, reporting and verification system within the
framework of the updated PNACC (expected in 2024).

Chile is developing further tools to monitor and assess progress of adaptation policy
implementation for better decision making. This development of vulnerability and
adaptation indicators is expected to be completed by 2030.

The ECLP defines a national GHG emissions budget for 2030 and 2050 and
emission budgets for seven ministries.

Chile established a mechanism to review progress and update ambition, which
enables it to course-correct efforts to achieve the net-zero goal by 2050. For
instance, the ECLP must be fully updated every ten years and partially every five
years to incorporate the new NDC. Sectoral plans will be reviewed and updated
every five years. Sectoral and regional plans to support achievement of the ECLP
are under development.

Since 2016, 10 new saturated and/or latent zones for PM2s, PM1o and SOz have
been established, bringing the total number of PPDAs to 21, covering 16 urban and
5 mining areas. These PPDAs were developed through a collaborative process
involving government agencies, non-governmental organisations, academia,
municipalities and civil society organisations. Additionally, four PPDAs are under
review and five are in preparation or approvals. Further improvements in air quality
monitoring will help determine areas that do not comply with air quality standards
and enable the development of corresponding PPDAs.

The Superintendency of the Environment (SMA) has augmented its supervisory and
enforcement capabilities to uphold air quality regulations. PPDAs have led to
implementation of the Euro VI entry standard, stricter emission control measures
for diesel and petrol, and sustainable housing initiatives.



Approve the proposed legislation creating the
Biodiversity and Protected Areas Service and accelerate
its implementation; ensure the proposed service has
adequate financial and human resources to fulfil its
mandate.

Accelerate the development and update of the
management plans for all protected areas, and
systematically review their implementation; ensure that
the plans set clear priorities, targets and progress
indicators.

Develop and implement a strategy to encourage private
conservation initiatives through carefully designed
incentives (e.g. incentives for donations of land in priority
areas to the protected area system; contracts with
landowners); bring private conservation initiatives into
the national system of protected areas; and support
financing management plans and protection activities.

Further expand the use of economic instruments to
encourage biodiversity conservation and sustainable
use, raise additional revenue and leverage private sector
investment; in particular, consider introducing water
effluent charges, taxes on fertilisers and pesticides, and
payments for ecosystem services programmes; expand
the use of biodiversity offsets.

Accelerate efforts to build the knowledge base on the
status and trends of biodiversity, including classification
of species and assessment of the status of terrestrial,
inland water and marine ecosystems; further engage
academic and research centres in filling knowledge gaps
and support policy development.

Adopt the draft waste framework law at the earliest
opportunity and implement extended producer
responsibility schemes for key types of environmentally
harmful products.

Encourage waste prevention, recycling and recovery of
products not covered under the planned extended
producer responsibility schemes (e.g. organic waste),
including by: i) making greater use of charges and taxes
on generated waste; ii) considering fiscal incentives for
recycled products; iii) reviewing the incentives and
funding mechanisms for waste management in small
municipalities; and iv) raising awareness among citizens.

The Law for Nature, which creates the Biodiversity and Protected Areas Service
(SBAP), was approved in June 2023 and is expected to be fully in force by 2027.
The approval of this law will increase the budget for environmental institutions by
almost 58%, promote private participation in the management of protected areas
and double the number of park rangers.

Chile has adopted a new planning methodology for terrestrial protected areas based
on the Conservation Measures Partnership, which focuses on identifying threats,
prioritising strategies, setting specific objectives and establishing progress
indicators. This methodology has been used to develop 10 management plans
since 2017, and an additional 28 plans are in development.

Chile has implemented four Ecosystem-Based Management Plans. In 2022,
Sernapesca updated its Guide to Marine Parks and Reserves.

In 2017, Law 20.283 on the recovery of native forests and forest development
provided landowners with the legal framework to conserve their land in perpetuity,
ensuring its long-term protection and biodiversity value.

The National Forestry Corporation (CONAF) actively supports establishment of
private conservation and has developed a methodology to assess the
environmental value of properties and their conservation potential.

The enactment of the Law for Nature introduces a comprehensive framework for
biodiversity protection, encompassing various actions and instruments to promote
private conservation initiatives and integrate them into the national system of
protected areas.

In 2019, the UN REDD programme financed projects that support payment for
ecosystem services (PES). CONAF has implemented five pilot projects for the
territorial implementation of PES models.

The Law for Nature promotes use of economic instruments to increase financing for
the conservation of biodiversity and ecosystem services. This includes contracts for
PES, enabling the possibility to develop a national PES scheme.

There are no specific taxes on fertilisers and pesticides. On the contrary, to counter
the effects of global supply disruptions, subsidies were implemented.

Species classification and reclassification have advanced significantly since 2016.
The creation of Sistema de Informacién y Monitoreo de Biodiversidad (SIMBIO) in
December 2021 allows advancement in biodiversity documentation and monitoring.

The Scientific Committee on Climate Change (2019) established the Biodiversity
Table, which has produced nine comprehensive reports from 2019 to 2021.

Law 20.920 (REP Law), approved in 2020, established extended producer
responsibility schemes for priority products: tyres; containers and packaging; oils
and lubricants; electrical and electronic equipment; and batteries. Decrees
implementing the REP LAW for oils and lubricants, electrical and electronic
equipment, fishing nets and textiles are under preparation.

The REP Law created the Recycling Fund to finance projects, programmes and
actions to prevent waste generation and promote reuse, recycling and other
municipal waste recovery initiatives.

In 2021, the National Organic Waste Strategy established a comprehensive plan to
address the growing challenge of organic waste management. It set ambitious
recovery targets (66% of organic waste by 2040), emphasising the need for efficient
collection, composting and anaerobic digestion processes.

A bill to further promote the valorisation of organic waste and strengthen planning
and governance of waste management is under discussion. Implementation of
incentives to discourage waste generation and landfilling is pending.
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Improving environmental governance and management

Develop and implement a coherent policy for regulating
pollution releases into air and water from stationary
sources, including technique-based emission/effluent
limit values for large, high-risk industrial installations and
sector-specific emission and effluent standards for
facilities with lower environmental impact.

Progress on strengthening environmental standards has been limited. Since 2016,
some emission standards for stationary sources were added or updated, including
for odours and arsenic. However, the country lacks environmental quality standards
on soil (under development) and standards for water resources are incomplete.

There is no implementation of technique-based emission/effluent limit values for
large high-risk industrial installations and sector-specific emission and effluent
standards for facilities with lower environmental impact.
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Improve the EIA process to ensure it includes meaningful
consideration of project alternatives, guarantees public
participation in its early stages and takes better account
of potential environmental impacts, particularly on
ecosystems.

Harmonise environmental compliance and enforcement
policies across various national competent authorities
and ensure the involvement of SMA inspectors in
assuring compliance with sector-specific environmental
permits; increase the enforcement capacity of the SMA;
consider introducing criminal penalties for egregious
environmental offences.

Strengthen  the information base to  support
environmental decision making by expanding data
collection and management with respect to water
allocation, abstraction and quality, air pollution,
biodiversity protection, etc., and make this information
available to the public, as well as to international bodies.

Evaluation of alternative scenarios is not required in the environmental impact
assessment (EIA) process.

Under the Escazu Agreement, the Environmental Assessment Service strives to
ensure access to information and improve citizen participation. The Service
publishes guidance and conducts training courses. However, citizen participation
needs to improve further, notably through participation of Indigenous peoples and
ensuring public participation at the early stages of the process.

SMA compliance monitoring has been strengthened mainly through incorporation
of remote monitoring. This has contributed to greater geographic coverage of
compliance monitoring, notably in the fishery sector. However, the SMA does not
monitor compliance directly in some cases, to the extent environmental impact
mitigation measures concern the competence of sectoral ministries. Instead, the
SMA co-ordinates with sectoral ministries by sharing control tasks through
agreements.

In 2023, Congress passed a law enabling criminal sanctions for environmental
violations. The law modifies the Penal Code, introducing an article “Crimes against
the environment”, which criminalises certain activities. Similarly, amendments to the
Organic Law of the SMA incorporate new articles that penalise activities such as
maliciously dividing projects into smaller ones to avoid the full EIA process.

In October 2022, MINREL's Decree promulgated the Escazi Agreement, which
promotes the rights of access to environmental information, public participation in
environmental decision-making processes, and access to justice in environmental
matters.

Daily air quality forecasts with restriction and prohibition measures, community
alerts and citizen education programmes have been developed since 2016 through
the management of PPDAs. Moreover, the Registro de Emisions y Transferencia
de Contaminates (RETC) provides a comprehensive repository of pollutant
emissions information.

The creation of SIMBIO in 2021 advanced biodiversity documentation and
monitoring efforts, providing a central platform for accessing and managing data
across various administrative levels.

Chile updated the National Water Balance in 2017 and has several other data and
information systems on hydrological systems. Still, a number of information and
data gaps on water allocation and quality remain.

Enhancing policy coherence for green growth

Increase the tax rates on petrol and diesel; gradually
reduce the petrol-diesel tax gap and phase out the tax
refund for the diesel used by heavy goods vehicles.

Consider revising the new tax on emissions of local air
pollutants and CO: from large stationary sources:
i) increase the tax rate on CO2 on the basis of pre-defined
steps to better reflect the social cost of emissions;
ii) include additional emission sources, such as copper
smelters and other industrial plants; iii) assess the
interactions between the electricity price-setting
mechanisms and the CO tax, and consider the
adjustments needed to safeguard the full effectiveness of
the tax; and iv) expand the geographical basis of the air
pollution component of the tax to relevant airsheds.

Explore the introduction of a cap-and-trade system for
relevant pollutants and emitters that are not covered by
the new tax on emissions of local air pollutants and COs.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024

A corrective tax bill is pending. The bill aims to increase the tax on diesel to narrow
the petrol-diesel tax gap.

Since 2017, a green tax for stationary sources has taxed emissions of CO2 (carbon
tax, at USD 5 per tonne of CO2), as well as local pollutants. Facilities that operate
based on non-conventional renewable generation whose primary source is biomass
are exempt from the carbon tax, although the tax for local pollutants applies. The
government has put forward a revision of the current tax, including increasing the
rate, as part of its fiscal reforms. However, such reforms are still in the technical
design phase.

Since 2022, the carbon tax applies to large emitters (those whose emissions are
100 or more tonnes per year of particulate matter, or 25 000 or more tonnes of CO;
per year), without exclusion of any sector.

The full amount of the carbon tax is not included in the variable costs of electricity
generation plants, which determine wholesale electricity prices and the order of
dispatch. This creates economic distortions in the power sector and needs to be
changed for carbon pricing to work effectively.

A carbon offsetting system came into force in February 2023. It provides the
possibility to offset CO. emissions with government-certified GHG abatement
certificates. This system covers both CO2 and local pollutants PM, SO2 and NOx.

This system can pave the way for a more sophisticated market that allows flexibility
in emissions reductions by offsetting tax liability with projects that reduce emissions
directly.



Broaden the coverage of the vehicle tax to commercial
vehicles; delink the environmental and price elements of
the vehicle tax; consider increasing the rates of the
energy efficiency and NOx components of the tax.

Ensure  that major investment  programmes
systematically consider environmental and climate
objectives, include sustainability criteria to guide
implementation and indicators to monitor environmental
impacts.

There have been no reforms or modifications to the tax on the first sale of vehicles
since its creation.

The strategic environmental assessment guide to incorporate climate change into
territorial planning was established in 2023. The FLCC mandates the use of the
guide. An update on the current regulations of the Environment Assessment Service
to make it coherent with the FLCC is pending.
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Chapter 2. Water management and policies

Introduce a risk-based approach to water resource
management by developing the knowledge base on
water risks to inform decision making; consider
enhancing the role of water roundtables to resolve water
conflicts.

Reinitiate institutional and policy reforms to implement
integrated watershed management that would bring
together water quantity and quality planning and
regulation

Design and implement further reforms of the water
allocation regime to ensure an effective and enforceable
cap on abstractions that reflects environmental and
ecological requirements and sustainable use; establish
“essential” water uses (such as public water supply,
sanitation and ecosystem services) as a high priority use;
speed up the regularisation and registration of water-use
rights to make the public register on water rights fully
operational and transparent; consider auctioning the
allocation of new rights (for systems that are not already
over-allocated); strengthen enforcement and sanctions
for illegal abstractions.

Develop a strategy to address over-allocation in basins
and aquifers where water-use rights exceed the
sustainable capacity of the water body.

Continue expanding coverage of water quality standards
and accelerate implementation of the planned water
quality and ecological information platform, with a view to
systematically collecting and publishing water quality
data; improve monitoring of soil contamination, as well as
of water abstraction to protect ecosystems, notably
wetlands.

Continue to encourage investment in public water supply
infrastructure with a view to securing drinking water
supply, reducing water distribution losses and enhancing
resilience against water shortages; maintain investment
to improve wastewater treatment capacity, especially in
rural areas.

Since 2019, the Directorate General for Water has developed Strategic Water
Management Plans (PEGHSs) describing key characteristics of basins and actions
to address management gaps.

The reform of the Water Code (Law 21.435) defines new water rights as temporary
and granted through a concession, a step towards better managing risk of scarcity.

The reform also advanced basin-level planning by requiring a Strategic Plan for
Water Resources in Basins (PERHC) for each of the 101 basins.

A Water Resources Climate Change Adaptation Plan mandated in the FLCC is
under preparation. The MMA’s Atlas of Climate Risks provides information on
projected climate change impacts and related risks.

Basin-level planning by requiring a PERHC for each of the 101 basins will
incorporate water quantity and quality aspects of water management.

Pilot organisations in 16 river basins aim to establish river basin governance at the
relevant hydrological scale.

The reform of the Water Code (Law 21.435) included several elements to
strengthen water allocation. Notably, the reform:

e enshrined the priority of water supply for human consumption,
sanitation and subsistence in the granting and exercise of water use
rights

e  declared groundwater as a national asset for public use

e  established that water rights not registered in the Water Property
Registry at the time of the law’s enactment must be registered by 6 April
2025. After the deadline, unregistered water rights will expire.

A bill to amend the Criminal Code to increase penalties for crimes of illegal water
abstraction is pending.

PERHCs must have a recovery plan for aquifers whose sustainability, in terms of
quantity and physicochemical quality, is affected.

The reform of the Water Code authorises the DGA to curtail the exercise of water
rights due to the non-effective use of the resource or if the sustainability of the water
resource is threatened. A declaration of exhaustion of natural sources (article 282)
prohibits the granting of new water rights in sources of surface water (rivers, lakes,
lagoons). There have been 15 such declarations to date and the DGA projects at
least 50 new declarations by 2025. In cases of non-effective use, DDAs for
consumptive uses expire in five years; for non-consumptive uses they expire in ten
years.

Eight secondary environmental quality standards (NSCAs) are under development.
The DGA has expanded its network of water quality monitoring stations, covering
77% of basins. Still, a comprehensive and integrated monitoring network is lacking.

Investments in rural drinking water and sanitation (WSS) increased more than
fourfold between 2010-21. The number of WSS systems serving rural populations
increased by 35% between 2010-22 as a result of an investment programme led by
the Ministry of Public Works and implemented by the Directorate of Hydraulic
Works.
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Systematically assess the impacts of subsidies for Pending.
irrigation and small-scale mining on groundwater

recharge, biodiversity and ecosystems, with a view to

reforming these subsidies; decouple agricultural support

from input use and the expansion of agricultural land, to

ensure the protection of sensitive ecosystems.

Expand efforts to increase water use efficiency in all  Irrigation efficiency has improved, although the return flows of water to groundwater

economic sectors, particularly in agriculture and mining;  and surface water sources have declined. Water saved from improvements in

systematically monitor freshwater abstraction and the irrigation efficiency reverts to the water rights holder.

use of desalinated seawater to prevent negative impacts  Less than half of registered infrastructure works for water abstraction are reporting

on water ecosystems. volumes abstracted in the DGA's system for Monitoring Effective Extractions; some
are not reporting at all.

Source: OECD Secretariat based on country submission and findings of the 2024 Environmental Performance Review.
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1 Towards sustainable development

This chapter examines progress towards sustainable development in Chile. It examines
how Chile has fared with key environmental targets related to climate change, air
pollution, waste management and biodiversity. It assesses the environmental
effectiveness and economic efficiency of the environmental policy mix, including
regulatory and voluntary instruments; fiscal and economic instruments; and public and
private investment in environment-related infrastructure. Finally, it examines the
interaction between the environment and other policy areas, such as greening the
system of taxes and charges, and investments that promote environmentally friendly
and socially inclusive growth.
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1.1. Addressing key environmental challenges

Chile is a medium-sized country with an open, export-oriented economy. Except for the period of the
COVID-19 pandemic, the country showed continuous economic growth over the last decade. Over
2010-19, gross domestic product (GDP) grew on average by 3.0% annually (Figure 1). This has helped
improve citizens’ well-being and reduce poverty, but inequality remains high (section 1.3.3). GDP per
capita reached USD 30 000 current PPPs in 2022. This is well below the OECD average (USD 54 000
current PPPs) but highest in the region of Latin America and the Caribbean (LAC) (OECD, 2023(1)).

Chile’s economic growth is anticipated to slow. The economic downturn caused by the pandemic resulted
in a GDP contraction of -6.2% in 2020. In 2021, the economy recovered (+11.9%) more rapidly than in
most OECD countries (+5.6%), buoyed by exceptionally strong policy support and a well-organised
vaccination roll-out. Expansionary fiscal policy in 2021, global supply constraints and the Russian war of
aggression in Ukraine have fuelled price inflation. After tighter fiscal and monetary policies to rebalance
the economy, data suggest that GDP did not grow in 2023 but is projected to grow by 1.8% in 2024 and
pick up to 2.1% in 2025 (OECD, 20232)).

Natural resources, such as extraction and processing of minerals, forestry and fisheries, have been a pillar
of the economy. Chile has one of the largest reserves in the world of the critical minerals necessary for the
energy transition, such as copper and lithium. The population is increasing by around 1.3% each year,
faster than the OECD average. While population density is relatively low, more than 80% of Chile's
population is concentrated in urban areas (OECD, 2023;1)). Chile's unique geography, with desert in the
north, mountainous terrain throughout the country and glaciers in the south, results in high demographic
and economic concentrations.

Chile has not decoupled a number of environmental pressures from economic growth since 2010, except
in 2021 when the country had an exceptional economic recovery (Figure 1). Nitrogen oxide (NOx)
emissions declined until 2018, but then increased, mainly driven by industrial combustion. Greenhouse
gas (GHG) emissions, total energy supply and domestic material consumption (DMC) have risen at the
same pace as the economy. This highlights the need for further efforts to decouple these pressures from
economic growth. Water abstractions for public water supply continue to rise, albeit more slowly than
economic growth. Emissions of sulphur oxide (SOx) and fine particulate matter (PM2.5) declined significantly
since 2010, a positive development (section 1.1.2).
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Figure 1.1. Chile has not decoupled several environmental pressures from economic growth

Decoupling trends, Chile, 2010-21
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Note: GDP = gross domestic product. GHGs = greenhouse gases. LULUCF = land use, land-use change and forestry. DMC = domestic material
consumption. SOx = sulphur oxides. NOx = nitrogen oxides. PMz = fine particulates. SOx as SOz (sulphur dioxide) and NOx as NO2 (nitrogen
dioxide).

Source: SNI Chile (2022), Inventario Nacional de Gases a Efecto Invernadero Chile 1990-2020 [National Greenhouse Gas Inventory Chile
1990-2020]; RETC, Emisiones al Aire deTransporte en Ruta 2010-21 [On-Road Transport Air Emissions 2010-21]; IEA (2023), IEA World Energy
Statistics and Balances (database); OECD (2022), OECD Economic Outlook (database); OECD (2023), Environment Statistics (database).
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1.1.1. Progress towards climate targets

Building resilience to climate change impacts faces major funding and capacity gaps

Chile is highly exposed and vulnerable to the impacts of climate change (Ministry of Finance and Green
Climate Fund, 20213;). Nearly one-third of the territory is exposed to at least two climate-related hazards,
mainly heat stress and flooding." A quarter of the population was exposed to extreme heat over 2018-22
on average. Higher risk of heatwaves exists in the north (Figure 1.2), while flood risk is dispersed across
the country, notably along the central coast. Cropland soil moisture declined by 2.1% in 2022, while Chile
has experienced a drastic decrease in average annual precipitation (the second largest decrease in OECD
LAC countries), compared to 1981-2010 (Maes et al., 20224)). The country is also severely affected by
drought and wildfire risk, with wide-ranging impacts on water supply, agriculture and ecosystems. For
example, following the 2017 wildfires, nearly 40% of critically endangered habitats in Chile were
significantly damaged (OECD, 2023;s)).
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Figure 1.2. Increasing risk related to heatwaves is acute in the north

Variation in the risk of health and human well-being impacts from heatwaves between historical (1980-2010) and
future scenarios (2035-65 under RCP 8.5)
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Note: The map represents the variation in the risk of heat-related health impacts (mortality and morbidity) between historical and future periods
for cities over 50 000 inhabitants. The risk assessment solely considers change in risk only considers the projected increase in heatwaves,
under future climate scenarios (2035-2065 under the RCP 8.5 scenario) and historical sensitivity and resilience factors. The index does not
represent the likelihood of impacts, but rather identifies communes that are more likely to suffer adverse impacts associated with heat waves.
The index encompasses a range of -1 (lower risk) to 1 (higher risk). Environmental Thermal Discomfort represents the degree of satisfaction of
the population in open spaces, especially in parks, squares and streets due to heat and humidity in the summer months.

Source: MMA (2020), Atlas de Riesgos Climaticos: Salud y Bienestar Humano [Climate Risk Atlas: Health and Human
Well-being],https://arclim.mma.gob.cl/; Biblioteca del Congreso Nacional de Chile, Informacién Territorial, Mapas vectoriales: Mapoteca
(accessed 3 August 2023), www.bcen.cl/siittmapas_vectoriales/index_html.

Progress on climate change adaptation varies significantly by sector. The National Plan for Adaptation to
Climate Change (PNACC) of 2014 established adaptation plans for nine relevant sectors.? The PNACC
set guidelines for monitoring and evaluation in each sector. The adaptation plan for fishery and aquaculture
adopts a systemic approach to increase resilience of marine ecosystems and coastal communities (OECD
et al., 20225); almost 80% of planned actions were achieved by 2021. Progress was slowest in the tourism
sector at 25%, mainly due to limited financial resources and capacity for vulnerability assessment studies.

Lack of a clear financing strategy impedes progress on planned adaptation actions (Ministry of Finance
and Green Climate Fund, 20213}). Chile recognises the need for climate adaptation financing instruments
but has not responded with commensurate resources. The PNACC will be updated by 2024, covering
additional sectors (mining, coastal zones and transport). The updated plan needs to strengthen
governance and institutional co-ordination for adaptation planning and develop financing strategies. It
should also promote a participatory process for vulnerable stakeholders and adaptation strategies for
different climate scenarios in territorial planning (section 1.2.2).

Chile has made great strides towards developing localised climate risk mapping. The Climate Risk Atlas
(ARCLIM) platform launched in 2020 provides climate-risk indicators and visualisation of current and
projected climate risks at the communal scale® (MMA, 2020r7). Unlike many other OECD countries, the
country also analyses socio-economic vulnerability of different population groups to relevant climate risks.
Moreover, the country is developing further tools to monitor and assess progress on adaptation. The
development of vulnerability and adaptation indicators is expected to be completed by 2030.

Chile achieved a major step-change in the legal framework for climate action, but the
challenge lies in implementation

Chile’s GHG emissions rose significantly in 2010-19 (Figure 1.3), mainly driven by CO2 emissions
generated by fossil fuel burning (MMA, 2022js;). GHG emissions decreased in 2020 due to the COVID-19
pandemic, which enabled the country to meet its 2020 target.* Land use, land-use change and forestry
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(LULUCF) has consistently contributed to sequester carbon except for 2017, when Chile experienced
devastating wildfires.
Figure 1.3. Chile aims for net zero by 2050, while GHG emissions continued to rise

Historical GHG emissions, targets, projections and indicative pathways to targets, 1990-2050
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Note: BAU = business as usual. COze = carbon dioxide equivalent. GHGs = greenhouse gases. LULUCF = land use, land-use change and
forestry. NAMAs = nationally appropriate mitigation actions. NDC = nationally determined contribution. NDC targets are based on total GHG
emissions excluding LULUCF. Chile proposed to undertake NAMAs to achieve a 20% reduction in GHG emissions (including LULUCF) from
BAU levels by 2020. The 2020 GHG emissions target was an estimated 122 Mt COze, excluding emissions and sinks from LULUCF. The
transition scenarios reflect sectoral budgets needed to meet targets.

Source: SNI Chile (2022), Inventario Nacional de Gases a Efecto Invernadero Chile 1990-2020 [National Greenhouse Gas Inventory Chile
1990-2020]; Gobierno de Chile (2022), 5to Informe Bienal de Actualizacion ante la Convencion Marco de las Naciones Unidas sobre Cambio
Climatico [5th Biennial Update Report to the United Nations Framework Convention on Climate Change].

StatLink Si=m hitps://stat.link/jdI9c

Since the last review in 2016, Chile has made substantial progress on the legal and policy framework for
climate change through a joint effort across ministries. Most prominently, the Framework Law on Climate
Change (FLCC) was promulgated in 2022 by the president and 15 ministries.® It creates the legal
framework to address climate change mitigation and adaptation, consistent with international commitments
under the United Nations Framework Convention on Climate Change (UNFCCC) and the Paris Agreement.
The law establishes a binding national goal to reach net zero by 2050, which implies the need to reduce
gross GHG emissions by approximately 40% from 2020 to 2050.

Chile also set long-term and increasingly ambitious climate change mitigation objectives. The Long-Term
Climate Strategy (ECLP) was submitted to the UNFCCC in 2021 (Chile was the first LAC country to present
such a strategy). It functions as a roadmap to achieve net zero by 2050, comprising more than 400
transition goals to reduce emissions (Government of Chile, 2021). The strategy defines a national GHG
emissions budget for 2030 and 2050 and emission budgets for seven ministries. Sectoral and regional
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plans are under development.® These will support achievement of the ECLP horizontally (across ministries)
and vertically (across levels of government).

For the strategy and plans, Chile established a requirement to review progress and update ambition, which
will allow it to course-correct efforts to achieve the net-zero goal by 2050. The ECLP must be fully updated
every ten years and partially every five years to incorporate the new Nationally Determined Contribution
(NDC). Sectoral plans will be reviewed and updated every five years.

Although the legal framework has been strengthened, important challenges remain in its implementation.
Chile is not on track to achieve national targets for GHG emissions. There is a lack of clarity about concrete
measures in sectoral and regional plans to peak GHG emissions before 2025, and to meet the NDC target
of 20307 and the net-zero goal by 2050. Analyses suggest that ambitious actions will be needed to ensure
achievement of both 2030 and 2050 targets (Benavides etal., 202110; Valdés etal., 2023p11).
Implementation of the climate law requires a whole-of-government approach with each relevant sector
designing and implementing the necessary policy instruments to achieve climate targets. The government
needs to swiftly clarify a coherent policy mix (e.g. economic, regulatory and information-based instruments)
and concrete measures to meet targets. At the same time, measures defined in sectoral and regional plans
must be supported by a portfolio of investments with sufficient financing, to ensure measures yield
expected impacts.

Moreover, the successful implementation of the climate law requires strengthened technical capacity at
national and subnational levels. There is a need for increased collection and analysis of data, development
of indicators, and improved monitoring, reporting and verification systems to track and evaluate policies
and course-correct plans as needed. Implementation also requires deployment of professionals with
relevant expertise in both national and regional institutions.

Trends and mitigation policies in key sectors

Energy industries are the largest GHG emitter; coal phase-out, carbon tax and renewables
expansion are key for decarbonisation

Energy industries are the largest source of GHG emissions followed by transport, accounting for 28% and
25% of emissions in 2020, respectively (Figure 1.4). Electricity supply accounted for more than 90% of
GHG emissions from energy industries over 2010-20. Reduction of GHG emissions from electricity supply
is crucial to meet national goals, notably the 2030 NDC target, while the contribution of other sectors to
emissions reduction is expected to be limited by 2030. The Ministry of Energy has the largest role in design
and implementation of climate change mitigation measures. Measures are integrated into the National
Energy Policy (PEN).
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Figure 1.4. Energy industries and transport generate more than half of total GHG emissions

GHG emissions and projections by source, 2010-50 Share of expected emission
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Note: IPPU = industrial processes and products use. From 2010, electricity production accounted for more than 90% of total energy industries
emissions. Other energy sources include sectors such as: residential, commercial, agriculture, solid fuels, oil, natural gas and unspecified
sectors. GHG emissions projections are based on the accelerated scenario presented under Chile's NDCs. Right panel: GHG emissions
reduction considers mitigation interventions between 2017 and 2050.

Source: SNI Chile (2022), Inventario Nacional de Gases a Efecto Invernadero Chile 1990-2020 [National Greenhouse Gas Inventory Chile
1990-2020]; Gobierno de Chile (2022), 5to Informe Bienal de Actualizacion ante la Convencion Marco de las Naciones Unidas sobre Cambio
Climatico [5th Biennial Update Report to the United Nations Framework Convention on Climate Change].
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The coal phase-out plan, established in 2019 as a key sectoral mitigation policy, aims to close all coal-fired
plants in Chile by 2040. This original timetable has been modified several times and brought forward, with
the aim to close more than half of coal-fired plants by 2025. As of November 2023, 8 out of 28 plants
operating in 2019 were closed (22.5% reduction in terms of total capacity®). The phase-out of coal-fired
plants is essential to reduce energy-related GHG emissions. The Just and Sustainable Transition Strategy
for the energy sector focuses on challenges related to the coal phase-out, such as the impact on
employment, but will later serve as a basis for other transitions (MMA, 2022s)).

The other key policy is the promotion of renewable energy. The ECLP set an ambitious goal of converting
70% of total energy supply to renewables by 2030. In 2022, the share of renewables was 27% (Figure
1.5), which is higher than the OECD average (12%). Biomass is broadly used (mainly for heating),
accounting for 57.6% of renewables in total energy supply in 2022 (section 1.1.2). Still, Chile’s dependency
on coal, peat and oil shale (11%) is highest among OECD LAC countries.

For electricity generation, the share of renewables rose from 40% in 2010 to 55% in 2022 (Figure 1.5).
This was driven chiefly by increases in wind and solar (26% share of electricity generation in 2022), which
are relatively cost competitive compared to other sources. Chile achieved the 2025 target of 20% of its
electricity generation to come from non-conventional renewable energy sources® ahead of schedule. The
updated PEN aims to achieve 80% of electricity generation from renewables in 2030 and 100% from
renewables and other energy sources with the carbon capture' by 2050 (Government of Chile, 2021(12)).
However, unlike the previous 2025 target, these targets are not legally binding.
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Figure 1.5. Despite rapid expansion of renewables, Chile still relies heavily on fossil fuels

Energy supply by source, 2022 Renewable energy supply by source, Chile, Electricity production by renewable sources, Chile,
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A major bottleneck for greater uptake of renewables is the lack of transmission lines, notably in the north,
but these are under development. Green hydrogen is also expected to contribute as a means of
transmission and storage of electricity (section 1.3.2). Energy efficiency is expected to contribute to 7% of
cumulative reductions in GHG emission by 2050 (Figure 1.4), backed by the 2021 Energy Efficiency Law
as the main legal framework.

Rising energy consumption in transport with slow uptake of electric vehicles and
incomplete green tax reform make it challenging to reach the GHG reduction target

Transport is the second largest contributor to GHG emissions in Chile with an increasing trend, dropping
only in 2020 due to the pandemic (Figure 1.4). Up to 90% of sectoral GHG emissions came from land
transport in 2019, where trucks and buses contributed more than 60% in 2019 (MMA, 202313)). The sector
accounted for about one-third of Chile’s total final energy consumption in 2020, with consumption rising
35% over 2010-19 (IEA, 202114)). This increasing trend makes it challenging to reach the sectoral target
of reducing transport-related GHG emissions by 40% by 2050 compared to 2018 levels. Moreover, the
GHG emissions scenarios based on sectoral budgets allow emissions to increase the most in the transport
sector compared to other sectors from 2020 to 2030.

The most prominent actions include investment in public transportation to improve accessibility, efficiency
and coverage in urban areas (section 1.3.2), as well as electrification of taxis, buses and commercial
vehicles. Santiago made progress in the electrification of buses, and the country intends to electrify all its
buses by 2040 and all public transport by 2050. The Green Hydrogen Strategy emphasises
decarbonisation in the transport sector to replace diesel in motor uses of industry and mining, as well as
cargo vehicles. Comprehensive green tax reform is critical to incentivise the transition towards low-carbon
transportation, notably for those off-road and cargo vehicles. However, it remains incomplete despite
recommendations in the last review (section 1.3.1).

The other key measure is the ban of sales of combustion engine vehicles by 2035, announced by the
National Electromobility Strategy in 2021 (Government of Chile, 202115)). The strategy sets out a goal and

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024


https://stat.link/zw0pei

| 57

action plan to achieve a 40% share of electric passenger vehicles by 2050. These measures will accelerate
the transition towards low-carbon transportation, complementing the minimum energy efficiency standards
for light-duty vehicles starting in 2024."" The share of electric vehicles (EVs) in new sales increased only
marginally, moving from less than 0.1% in 2016 to 0.5% in 2022, and their share on the road was below
0.1% in 2022 (IEA, 202316)). EV uptake is impeded by both its high price and limited public charging
infrastructure, with only up to 750 public charging units as of November 2023. The Electromobility
Roadmap presented in 2023 commits to develop a master plan to address this infrastructure gap. Local
authorities should have a greater role in transport decisions, in collaboration with the national government.

Industry and mining are the largest energy consumers, with policy focus on use of low-
carbon sources and process electrification

Industry and mining are the largest consumers of energy, accounting for 38% of all use in 2020, with levels
rising by 18% over 2010-20 (IEA, 2021p141)). The country sets the ambitious target of reducing GHG
emissions from industry and mining by 70% by 2050 compared to 2018 levels. To that end, its most
prominent policy is the use of solar energy for heat generation in industry. According to the PEN, at least
90% of energy for heating in industry must come from low-carbon sources,'? such as solar, by 2050.
Electrification of machine drives in industry and mining is expected to help this transition, further
incentivised by the carbon tax (section 1.3.1).

Various initiatives support decarbonisation of the mining sector, such as the incorporation of renewable
energy. These are especially encouraged in areas not yet connected to the grid, where renewables-based
electricity would otherwise be wasted, such as the north (section 1.3.2). Chilean mining is making
significant progress in the use of renewable energy, such as solar. Already in 2021, renewable energy '
accounted for 44% of mining electricity consumption, and by 2025 it is expected to exceed 60% (MMA,
2022;5)). The National Mining Policy 2050 sets various goals for the industry.’® In line with a
recommendation in the last review, energy management is incorporated into medium-sized mining
operations through co-operation agreements. The Energy Efficiency in Mining Project, implemented in
2019, includes technical advice to companies, development of events and training, and a learning network.

GHG emissions from buildings remain stagnant; decarbonisation of heating is needed
with more ambitious targets for buildings

GHG emissions from the building sector have not changed much over 2016-20. Buildings accounted for
almost a quarter of final energy consumption in 2020 (IEA, 202114)), with a significant share from heating.
Electrification of heating for residential, public and commercial building is a key sectoral mitigation
measure. Chile targets to increase the share of electricity-based heating systems to more than 57% in
houses and to 70% in apartment buildings by 2050 (Government of Chile, 2020;17;). Other key measures
include establishing solar thermal systems, energy rating of existing homes and thermal overhaul in
vulnerable homes (section 1.3.3).

There has been some progress in the construction sector, such as the update of the National Sustainable
Construction Strategy and completion of the National Strategy for Carbon Footprint in Construction (MMA,
20225s)). The Energy Efficiency Law established that buildings must have an energy rating before they are
commercialised. The PEN established targets for all new buildings to be “zero net energy consumption”
by 2050 (by 2030 for new public buildings); the timeframe to reach targets could be reconsidered with the
aim to accelerate progress. The target for existing building is even weaker, aiming for 10% of existing
homes to have a specific standard for thermal regulation by 2050. Increasing ambition in energy efficiency
along with distributed power generation would help reduce GHG emissions, as well as energy poverty,
which also contributes to air pollution (section 1.1.2).
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Agriculture GHG emissions are declining, while LULUCF contributes as a carbon sink

Agriculture represented 11% of total GHG emissions in 2020 (Figure 1.4). This is the only sector that has
reduced its GHG emission over the last decade (14% decrease over 2010-20). Chile has among the lowest
GHG emissions intensity of agricultural output across OECD countries and has no agricultural-specific
mitigation target (OECD, 2022}1g)). Agricultural emissions in Chile were mainly driven by emissions from
enteric fermentation and soil. In line with the ECLP, the Ministry of Agriculture implemented mitigation
initiatives such as the efficient use of fertilisers and sustainability standards with mitigation actions for three
agri-food subsectors (dairy, poultry and pork). The initiatives also include soil management practices that
capture carbon (OECD, 20221g)).

In Chile, the LULUCF sector absorbed 47% of gross GHG emissions in 2020 (Figure 1.3). Forest land
represented 24.7% of Chile's land area in 2021; this increased by 3.5% since 2016. One of the instruments
developed to meet the NDC goal is the National Strategy for Climate Change and Vegetation Resources
(ENCCRV). ltis led by the Ministry of Agriculture through the National Forest Corporation (CONAF). Since
2016, the ENCCRYV has been the main tool to contribute to climate targets, leveraging international support
(Ministry of Agriculture and CONAF, 201919)).

The ECLP further aims to restore 200 000 hectares (ha) of forests by 2030." Wildfire risk poses challenges
for climate mitigation, with 12% of forests (average over 2016-20) in areas at risk of burning. In summer
2023, the worst period in history, more than 400 000 ha burned. By 2025, a part of the ENCCRV, CONAF
plans to establish the results-based payment schemes for environmental services, contributing to GHG
emissions reduction or capture.

1.1.2. Atmospheric emissions and air quality

Despite some improvements in the last decade, air pollution remains a significant public health challenge,
particularly in the northern and central regions. Chile has made progress in reducing emissions of fine
particulates (PM1o) and sulphur dioxide (SOz2), declining by 3% and 80%, respectively, between 2016 and
2021. However, despite an overall decoupling from economic growth since 2010, other pollutants, such as
PMzs, nitrogen oxides (NOx), non-methane volatile organic compounds and carbon monoxide (CO),
increased between 2016 and 2021 (by 8%, 17%, 21% and 25%, respectively) (Figure 1.6). This is due to
a combination of factors, including continued reliance on fossil fuels for electricity generation,
carbon-based transportation and growing industrial activity.

Regional disparities in air pollution levels are evident across the country. Northern regions experience the
highest levels of SO2 and NOx emissions from industrial sources (e.g. copper smelters, thermoelectric
power plants). Meanwhile, central and southern regions suffer from concerningly elevated PM:zs
concentrations, largely due to residential wood burning for heating and road transport.

Chile has made significant progress in regulating air pollutants through Law 20.780, which established
taxes (the “green tax”) on emissions from mobile (NOx) and stationary sources (PM, SOz, and CO2). This
has led to a 22% decrease in taxable PM emissions since 2017. Technological challenges, however, have
limited the decline of NOx and SOz emissions, particularly from thermoelectric power plants (MMA,
2021207). To address this, the tax adopted an emissions-intensity criterion in 2020 with a threshold of 25
kilotonnes (kt) of CO2 or 100 t of PM per year (section 1.3.1). Expanding the green tax to CO emissions is
also advisable, as they represent three-fifths of total air pollutant emissions in the country.

Chile is the first country in the LAC region to incorporate the EURO VI emissions standards for new
light-duty vehicles, which is expected to reduce PM25sand NOx emissions by 51% and 55%, respectively,
by 2030. However, it may lead to a slower fleet renewal rate (4.4% in 2021), mainly in northern regions
with high average vehicle age (13.4 year in 2021) and a prevalence to buy used vehicles (De Vicente,
2022p21)). To address this and reduce emissions from vehicles in circulation (5.98 million in 2021), Chile
should introduce a comprehensive fleet-renewal strategy that enforces mandatory periodic emissions
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testing, while providing incentives (e.g. higher registration fees for older and more polluting vehicles) and
support for transitioning to vehicles with lower impact on the environment. At the same time, it should invest
in public transportation (mass and active), while enhancing accessibility, coverage, efficiency and
affordability. This would help alleviate the potentially adverse effect of tighter standards and higher fees on
low-income households and avoid exacerbating inequality.

Figure 1.6. Chile has made notable progress to reduce air pollutant emissions, but challenges
remain

Total anthropogenic air pollutant emissions, 2010-21 Air pollutant emissions from mobile and stationary
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Note: SO2 = sulphur dioxide. NOx = nitrogen oxides. PM = fine particulates. CO = carbon monoxide. NMVOC = non-methane volatile organic
compounds. IPPU = industrial processes and product use. NOxas NOz2 (nitrogen dioxide). Emissions from road transport are estimated only for
certain cities and do not consider natural dust emissions.

Source: OECD (2023), “Air emissions by source”, Environment Statistics (database). RETC (2023), Emisiones al Aire de Transporte en Ruta
2010-21 [On-Road Transport Air Emissions 2010-21].
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Chile has implemented Environmental Regulation Programmes (PRAs) since 2016. However, its annual
average PMzs concentrations — 23 microgrammes per cubic metre (ug/m?®) — remain among the highest in
the OECD and considerably above the 5 pg/m® World Health Organisation (WHO) guideline (OECD,
2020p221). This exposure to harmful PMzslevels affect 98.6% of the population, higher than the LAC average
of 95.4% and the OECD average of 61% (OECD, 202223, posing substantial health risks and costing
3.4% of GDP (IHME, 2022;24)). The number of critical air pollution episodes'® has declined. However, they
remain common, especially in southern regions (SINIA, 202225)) where wood burning is exacerbated by
multidimensional poverty (MDSF, 20232¢]), thermally inefficient housing and weak electricity accessibility
(MinEnergia, 2023;277). Additionally, by aligning air quality standards'” with WHO guidelines and
concurrently increasing funding for PPDAs, Chile can facilitate timely declaration of saturated or latent
zones."® It could also enable implementation of mitigation measures such as diesel bans in urban areas
and declaration of low-emission zones for densely populated centres.

In a welcome step, the Ministry of Environment (MMA) and Ministry of Housing and Urbanism (MINVU)
have made efforts to enhance energy efficiency upgrades to curb air pollution from residential wood
burning, along with building thermal retrofitting and housing energy performance labelling. The Heater
Replacement Program (PRC) is a promising solution, subsidising replacement of outdated heaters with
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more efficient models. In 2015-21, this programme delivered 62 000 devices; it is expected to replace
198 000 by 2030 (MMA, 202120)). However, resources should be allocated to more efficient pellet,
kerosene vented or electric heaters (Mardones, 2021 2g)).

Chile should expand retrofitting efforts to major public and commercial buildings and further encourage
implementation of renewable energy technologies and electric heating systems. This will help reduce
energy demand and air emissions (section 1.1.1). Providing financial assistance to building owners,
especially low-income households, is also encouraged. This could include extending eligibility for PPDA
grants, preferential loans and tax incentives for energy-efficient building materials and technologies (Simon
et al., 202329])) to make affordable and sustainable energy for heating more accessible. Cultural barriers
impede the widespread adoption of cleaner cooking and heating systems, which could be addressed
effectively through intensified environmental awareness campaigns.

Additionally, Chile has made progress in the generation of higher quality information on air pollution with
the National Air Quality Information System (SINCA) and the Pollutant Release and Transfer Register
(RETC). SINCA is a network of air quality monitoring stations (84 in 2020) used for real-time monitoring of
atmospheric pollutants. However, regulations are advancing faster than the generation and availability of
information. This jeopardises the design of effective public policies as lack of data impedes understanding
of the full impact of different measures to reduce air pollution.

1.1.3. Progress towards biodiversity targets

Chile is a biodiverse country with around 30 000 species. Of these, 25% are endemic, including more than
40% of plants. The central and southern zones are considered a global biodiversity hotspot and among
the most threatened. Approximately 4% of known native species are classified as threatened. This is lower
than Costa Rica (7%) and Mexico (5%) but higher than Colombia (2%) (OECD, 2023(30)). Amphibians are
the most threatened species (68%), followed by reptiles (37%) and mammals (19.5%) (Figure 1.7). Over
half (14 of 27) of fisheries or fishing operations face overexploitation, which represents 58% of the 19
species that make up these fisheries (SINIA, 2022;25). Without additional control measures, invasive alien
species (Figure 1.7) could cost the country USD 90 million a year and up to USD 2 billion over the next
decades by harming biodiversity and productive sectors (Araos et al., 2020;1))."°

Salmon farming has posed a persistent threat to biodiversity and ecosystems within and near protected
areas. In response, Chile recently required management plans of all concessions within protected areas
to align with conservation objectives. Additionally, it prohibited sectoral concessions for the commercial
exploitation of natural resources in virgin region reserves, national parks and natural monuments. To
mitigate aquaculture's impact on marine protected areas effectively, Chile should enhance hydrobiological
data collection and establish a rigorous monitoring and reporting framework to assess concession
compliance (Schoénsteiner et al., 202132)). Furthermore, a phase-out approach to salmon farming within
protected areas is recommended.

Chile has emerged as a leading example in the LAC region, among the few countries (along with Costa
Rica and Uruguay) to increase its forest cover, mainly through privately owned plantations (EFI, 201933;;
OECD, 2022;231) but at the expense of native forests (Llttle C., 202334)), creating trade-offs between
afforestation and biodiversity objectives. Land-use change, such as the conversion of forest lands to
agricultural use, mining, urban and infrastructure development, continue to exert intense pressure on
terrestrial ecosystems. Despite the encouraging 14% decrease in forest fires in Chile in the 2020-21
season, human actions and climate change remain perilous threats to ecosystems (SINIA, 2022[25)).
Leveraging the resilience of its unique biodiversity, particularly in the Atacama Desert, Chile can develop
and implement biodiversity-positive nature-based solutions to combat desertification, promote sustainable
land use and strengthen climate change adaptation (Dussarrat et al., 202235). Additionally, the
enhancement of peatland and wetland conservation can further bolster Chile's climate change mitigation
efforts (Hoyos-Santillan et al., 20213¢]) (section 1.1.1).

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024



| 61

Chile has made significant progress in expanding protected areas. Chile has already protected 44% of its
exclusive economic zone (EEZ) and has made significant progress in expanding its terrestrial protected
areas, reaching 22% of its land area.’ This makes it a leader among OECD and LAC countries. However,
more efforts are needed to meet the 30x30 targets and adequately represent all biomes. To that end, under
its NDC (Government of Chile, 202037), Chile has committed to expanding its protected areas, with a
special focus on vulnerable and underrepresented ecosystems, to meet 30x30 targets. The National
Lithium Strategy (Box 1.2) aims to expand the protection of salt flats, home to an exceptional microbial and
avian biodiversity, from 7.8% to at least 30% of these ecosystems under protection.

Figure 1.7. More than two-thirds of amphibians are threatened, while invasive species represent a
significant pressure to terrestrial ecosystems
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parasites).

Source: OECD (2023), “Threatened species”, Environment Statistics (database); GRIIS (2020), Global Register of Introduced and Invasive
Species (database).
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However, challenges persist in enhancing the management effectiveness of protected areas. Only 28.6%
of terrestrial and 0.1% of marine protected areas have completed management effectiveness assessments
(MEAs), falling short of the 60% target (CBD, 202135)). Completing MEAs will aid in achieving Chile’s NDC
commitment to implement management plans, including climate change adaptation measures, for all
marine protected areas established by 2030 and foster replication of successful management practices.

After more than a decade of deliberation, the Law for Nature was promulgated in June 2023, marking a
significant step towards reinforcing biodiversity protection and conservation in Chile. However, the full
implementation of this groundbreaking legislation is expected to be a lengthy process, with full
operationalisation anticipated in 2027. The law introduces a comprehensive package of instruments to
support biodiversity conservation within and beyond protected areas. These include establishment of the
Biodiversity and Protected Areas Service (SBAP), approved in August 2023, which oversees biodiversity
monitoring in protected areas and other ecoregions of high biodiversity value. Additionally, the law
mandates the implementation of several conservation management tools, including the National
Biodiversity Fund, sustainable certification and eco-labelling, a biodiversity and ecosystem services
certification system, contracts for remuneration of ecosystem services, cleaner production agreements,
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proposal of environmental criteria in sectoral subsidies and grants, and the Real Right of Conservation
(Derecho Real de Conservacién)?! (BCN, 20233g)).

Alongside these reforms, Chile has committed to a dedicated workforce and funding expansion for
biodiversity conservation. This highlights the critical need for sustained funding and skilled personnel to
implement biodiversity services effectively, encompassing research, protected area management and
infrastructure development. To ensure these efforts translate into concrete outcomes and achieve their full
potential, Chile should enhance transparency and granularity of biodiversity-related expenditure (section
1.3.2), enabling stakeholders to track progress and hold decision-makers accountable.

Chile’s progress in implementing payment for ecosystem services (PES) pilots in various regions holds
promise for a national PES programme. However, to fully scale up PES initiatives and integrate nature and
biodiversity into sustainable public and private decision-making, the country needs to strengthen natural
capital valuation methods and foster stakeholder engagement. This can be achieved through the Natural
Capital Committee (NCC), established in January 2023, which is tasked with developing methodologies
for measuring and valuing natural capital and ecosystem services. The development of public baselines of
natural capital and ecosystem services will further enhance Chile's ability to incorporate ecosystem,
species and genetic diversity into national accounts and its effective mainstreaming into national planning
and environmental impact assessments (EIAs) (section 1.2.2).

Fulfilling this objective requires sustained investment in biodiversity information and data collection,
alongside enhanced dissemination and accessibility. Chile’s Sistema de Informacién y Monitoreo de
Biodiversidad (SIMBIO) serves as a valuable centralised platform for storing, managing and accessing
biodiversity data. Yet, it could be further enriched with indicators monitoring temporal and spatial dynamics,
as well as progress towards conservation targets. Additionally, fostering co-ordination among stakeholders
through a biodiversity data network would streamline data exchange and integration across disparate
databases and institutions. Engaging the public in biodiversity data management and use can foster
greater awareness and support for conservation efforts.

1.1.4. Waste management and circular economy

Chile landfills 92% of its municipal solid waste, one of the highest percentages among OECD countries,
although it generates less waste per capita (406 kg vs. 534 kg in 2020). This represents a decrease from
the past decade when the country landfilled an average of nearly 100% of its waste. National waste
generation has remained stable between 2016 and 2021, at around 19 Mt per year. Waste is predominantly
non-hazardous (97%) (Figure 1.8, left panel). By implementing the National Waste Declaration System
(SINADER) and linking it to the single window system of the RETC, Chile has improved its waste
information over the past seven years. This has allowed the country to better understand its waste
generation and management challenges, as well as develop more effective policies and programmes.

Chile has taken several steps to reduce waste generation and promote recycling. In 2016, Congress
passed Law 20.920 (the REP law) with entry into force in 2023. The law establishes extended producer
responsibility (EPR) schemes for a variety of products, including packaging, batteries, and tyres. It has
also set fundamental principles such as polluter pays, gradualism, hierarchy of waste management
practices, traceability and transparency (IEA, 2022p0) for the aforementioned waste streams. The
promulgation of a decree regulating waste oil and waste from electrical and electronic equipment through
EPRs is expected in 2024. Given the designation of textiles and fishing nets as priority products, Chile
needs to accelerate EPR schemes for them. The enactment of the Single-use Plastics Law in 2022 is also
a step forward in reducing plastic consumption and encouraging its reuse and recycling.

Despite high waste collection services coverage (99.2% in urban areas and 73.4% in rural areas)
(SUBDERE, 2018p1;), Chile's municipal solid waste (MSW) collection system faces two major
interconnected challenges: financial sustainability and behavioural change. One-third of municipalities do
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not have a substantial waste recovery budget (ECLAC, 2019u42;). Even those that do cannot afford proper
waste collection due to extensive sanitation fee exemptions and unclear tariffs. These factors impede cost
recovery and the implementation of incentive-based systems aligned with the polluter pays principle, such
as pay-as-you-throw schemes (CSP and MMA, 2020p3)). As a result, municipalities must often subsidise
sanitation services, with low-income municipalities allocating a bigger proportion of their resources.

Figure 1.8. Major efforts are needed to increase municipal waste recovery
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Note: Municipal waste is defined as waste collected and treated by or for municipalities. The definition excludes waste from municipal sewage
networks and treatment, as well as waste from construction and demolition activities. Other disposal and treatment include incineration without
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ash sent for recycling and metals from incineration sent for recycling.

Source: OECD (2023), “Municipal waste, generation and treatment”, OECD Environment Statistics (database).
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The country has taken some steps to address these challenges, such as establishing the Recycling Fund
to support EPR schemes and finance projects that reduce waste generation and promote its recovery (IEA,
2022407). However, the budget allocated to this fund has been declining (359.1 million pesos in 2017 vs.
233.7 million pesos in 2022) (BCN, 2023p4)). Furthermore, the absence of a comprehensive, long-term
investment strategy that prioritises waste separation and recovery infrastructure, coupled with the
concurrent need to enhance technical assistance for municipalities, hinders progress towards achieving
waste management goals. This is compounded by the lack of defined ceilings in the Regional Contingency
Support Fund, which only allocated 15% of its 2023 budget to waste management, primarily for waste
disposal, with less focus on collection, transfer and recovery.

Chile's waste disposal infrastructure faces significant challenges. More than one-third (34%) of disposal
sites have reached the end of their operational lifespan. Yet they continue to receive approximately one-
third of the country's MSW (Pelayo Diaz and Linazasoro Espinoza, 2020us). This poses a significant public
health concern.

In addition to modernising landfill facilities with stringent standards, Chile should reduce organic waste
generation and disposal in landfills, considering that it represents 58% of total MSW generated (MMA,
2021p6)). This includes approving and implementing bill for the valorisation of organic waste, which
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mandates the recovery of organic and other separated waste. It should also consider a landfill tax akin to
those in other OECD countries such as Israel, Norway and several EU member states (OECD, 2019p7)).
These measures would discourage environmentally harmful waste disposal and promote sustainable
waste treatment. Further, they would align Chile's waste management strategies with its NDC National
Organic Waste Strategy (ENRO) and the Roadmap for a Circular Chile (2021) goals. These aim to achieve
a 66% organic waste recovery rate by 2040 and a 40% recycling rate by 2030.

Chile has one of the lowest MSW recovery rates among OECD countries, recovering only about 1% (Figure
1.8, right panel). Most waste recovered in Chile is glass, paper and cardboard. Typically, municipalities
use green points (69%) and clean points (47%)?? (ECLAC, 2019u42)) to ensure waste recovery. However,
house-to-house segregated collection is prevalent in municipalities with superior recycling performance
(Peré et al., 2022/4g)).

Further expanding recovery infrastructure is crucial for promoting segregated waste collection. Since clean
points only accept completely washed and unlabelled products, green points would help gradually raise
awareness about waste separation and recycling. Although 75% of municipalities have recycling
awareness campaigns (ECLAC, 2019u2)), Chile should tailor them to specific community needs. Such a
process should consider demographics, socio-economic status, and available waste collection and
recovery infrastructure (Rodriguez Salas and Trebilcock, 2020y49]). This will help the country promote waste
prevention and recycling, while reducing capacity and financing needs for waste management (Pelayo
Diaz and Linazasoro Espinoza, 2020s)).

1.2. Improving environmental governance and management

1.2.1. Institutional framework for environmental governance

Key progress made in strengthening environmental institutions

The core national institutional structure for environment has remained in place since the last review. The
MMA is responsible for policy design and information management in all environmental domains. The
Environmental Assessment Service, a decentralised technical agency under the MMA at the regional level,
administers the System of Environmental Impact Assessment (SEIA). The Environmental
Superintendence (SMA) monitors and enforces compliance with respect to activities and projects subject
to the SEIA or covered by Pollution Prevention and Decontamination Plans (PPDAs), environmental quality
or emission standards. Three environmental courts in Chile, which review administrative resolutions and
decisions of environmental legal disputes, have strengthened access of citizens to environmental justice.
The first two courts started operation in 2013 and the most recent opened in 2017.

Institutional arrangements for environmental management in Chile have been strengthened with the
approval of the SBAP and the FLCC. The climate law formalises the Inter-Ministerial Technical Team on
Climate Change and Regional Climate Change Committees. The Council of Ministers for Sustainability
and Climate Change functions as the main horizontal co-ordination mechanism for environmental matters,
including climate change. The National Council for the Implementation of the 2030 Agenda for Sustainable
Development co-ordinates implementation and monitoring of the SDGs (Government of Chile, 2023(50)).

Other key developments relate to efforts to address the Just Transition, represented by the ratification of
the Escazu Agreement: Regional Agreement on Access to Information, Public Participation and Access to
Justice in Environmental Matters in LAC countries (section 1.1.3). Chile and Costa Rica co-chaired
negotiation of the agreement. The MMA created the Just Socio-Ecological Transition Office in 2022 to
tackle the climate, ecological and inequality crisis. It incorporates social and environmental justice at the
local level, mainly focusing on extractive industries (section 1.3.3). In the same year, the Inter-Ministerial
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Committee for Just Socio-Ecological Transition, as well as the Inter-Ministerial Committee for Just Water
Transition, were established to advise the president on Just Transition issues in each domain.

Local governments still have little autonomy, calling for greater decentralisation

Chile has been one of the most centralised countries in the OECD, with a four-tier government system
composed of the national level, regions, provinces and municipalities. While regional and provincial
administrations have some territorial planning responsibilities, they play a minor role in environmental
management. Since the last review, institutional autonomy in municipalities has remained limited, including
their ability to set more stringent environmental standards than national level. Municipalities also have little
fiscal autonomy and lack financial resources for environmental services.

The MMA is legally obliged to work with local authorities through collaborative agreements for
environmental matters. It does this via its local branch office of the Environmental Regional Secretariat.
These national institutions in the regions play an important role in planning and monitoring
environment-related policies, but their institutional capacity at the regional level needs to be improved.

A stronger push towards decentralisation was reflected in the “Stronger Regions” bill submitted to
Congress in 2023 (Government of Chile, 2023;51;). The bill aims to empower regions by granting regional
governments more autonomy to design mechanism to generate their own income and use resources
according to their needs. This progress builds on the change in 2021 to establish elections for regional
governors rather than selection by presidential appointment. Moreover, the bill proposes a new Permanent
Fund for Inter-regional Equity, which aims to reduce financing gaps between regions. The Mining Royalty
Law enacted in 2023 will also strengthen local financing by creating a flat-rate value-added tax and three
new funds?® to distribute collected revenue to regions and municipalities (section 1.3.1).

1.2.2. Regulatory framework for environmental management

There has been limited progress on environmental quality and emission standards

Despite recommendations of the last review, progress on strengthening both environmental quality and
emission standards has been limited. To date, Chile enforces 21 quality standards on air and water, and
37 emission standards on air, noise, soil and water pollution (BCN, 2023(52;). However, the Chilean regime
lacks environmental quality standards on soil (under development??), and standards for water resources
are incomplete (Chapter 2) (Carrasco, Benitez and Cafas, 2023s3;). Since 2016, some emission standards
for stationary sources were added or updated, including for odours and arsenic. However, despite
recommendations in the last review, there is no implementation of technique-based emission/effluent limit
values?® for large high-risk industrial installations or sector-specific emission and effluent standards for
facilities with lower environmental impact (OECD/ECLAC, 2016s4).

Environmental impact assessment needs to further strengthen its technical criteria

EIA is carried out through the SEIA. The project entry to the system is either through full EIA or a simpler
environmental impact declaration (DIA). A full EIA is required for projects with a potential risk to public
health or the environment. Even in a full EIA, however, the SEIA does not require evaluation of alternative
scenarios, a limitation yet to be addressed since the previous review. Each approved project receives a
resolution of environmental qualification (RCA), equivalent to an environmental permit, and a consolidated
evaluation report. These are available to the public. Similar to the emission/effluent limit values, there is
no implementation of technique-based RCAs. On average, a full EIA takes 25 months; a DIA only 10. In
2022, 37 full EIAs were conducted and 572 DIAs submitted, approximately 6% and 94% of all the
procedures, respectively (Figure 1.9). The project owner, rather than an independent party, judges the
project entry category (full EIA or DIA). A validation of this screening is incomplete due to limited oversight
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capacity. Such a validation process is important to ensure the screening process is not used as a loophole
to avoid a full EIA (and thus the need for a permit and eventual monitoring). The poor quality of entries by
project owners, such as missing information, often causes delays.

Figure 1.9. Most environmental impact assessments are conducted via the simplified version

Projects entered into the System of Environmental Impact Assessment

By type, 2017-22. By sector, 2021
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Source: SEA, Informacion de Proyectos Ingresados al SEIA, Reportes Estadisticos Mensuales de Proyectos en el SEIA. [SEA, Information on
Projects Submitted to the SEIA, Monthly Statistical Reports on Projects in the SEIA].
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There is significant room to improve the EIA process. Institutional safeguards against political influence,
for example, are insufficient (Chile Transparente, 2021ss5)). The final approval of an EIA lies with a political
committee (ministers, regional), which does not give full confidence that clear and technical criteria guide
decisions. The risk of political influence undermines environmental protection and also generates
uncertainty that can discourage future investment. A reform on Law 19.300 General Bases of the
Environment is expected to remove political influence and strengthen the technical quality of the EIA.

Another key issue is asymmetry of information between project owners and citizens. The process relies
heavily on project owners for information provision, while communities lack technical tools and financial
support to engage effectively (Chile Transparente, 2021s5)). Modernising the EIA process with the further
use of technology (e.g. digitalisation of the EIA process) and production of reliable public databases can
improve the quality of information in EIAs and reduce information asymmetry.

Under the Escazi Agreement, the Environmental Assessment Service strives to ensure access to
information and improve citizen participation. This needs to happen in the early stages of the process
before the evaluation, to allow scope to influence projects at the design stage. Citizen participation needs
to improve further, notably through participation of Indigenous peoples. Over 2013-19, the Environmental
Assessment Service registered 55 projects that included consultations with Indigenous communities, with
the largest number in energy (54.5%) and mining (29.1%). However, many challenges remain for
Indigenous populations, notably in rural areas, to access information related to EIAs and to understand the
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processes so they can participate effectively (Reperger, 2021s61). Moreover, only projects that conduct full
ElAs are subject to consultation, representing only a small fraction of all projects.

Strategic environmental assessment has improved but needs further incorporation of
climate change

Strategic environmental assessment (SEA) incorporates environmental considerations into the process of
formulating policies and plans of a general regulatory nature, as well as their substantial modifications.
The body responsible for the respective policy or plan triggers the SEA process, while the MMA guides
and collaborates on the technical aspects.

According to the Environmental Quality Law, all territorial development plans are subject to SEA. As
recommended in the last review, there has been some progress to improve the SEA process in communal
regulatory plans, such as publication of the MINVU Manual. While the MMA provides the generic
framework through the SEA Orientation Guide, this new manual addresses SEA application and
methodology for urban planning. Still, the number of plans submitted to the SEA has declined slightly since
the last review; Communal Regulatory Plans account for most submissions.

Climate change needs to be incorporated into environmental assessments. Use of a guide to incorporate
climate change into SEA, created in 2023, was mandated by the FLCC. However, an update is pending
on the regulations of the Environment Assessment Service to make it coherent with the FLCC. Notably,
the EIA and SEA should consider climate change impacts systematically to enhance resilience in territorial
and infrastructure planning.

1.2.3. Compliance assurance

Compliance monitoring expanded with new technology but is still under-resourced

The SMA is exclusively responsible for executing, organising and co-ordinating the compliance monitoring
and supervision of environmental permits, Environmental Quality Standards (NCA), Emission Standards
(NE) and all other environmental instruments established by law. The law empowers the SMA to impose
sanctions, force closure of a project or revoke an environmental permit. Through an open portal, the SMA
publishes its control programmes in the fields of RCA, PPDA, NCA and NE, as well as compliance
programmes. The Organic Law of the SMA will be modified to grant greater investigative powers to the
SMA, streamline compliance procedures and increase incentives for compliance.?®

To reinforce its monitoring capacity, the SMA recently started implementing remote mass control. This new
technology contributed to a significant increase in compliance checks, which more than doubled from 1 395
in 2017 to 3 573 in 2022 (Figure 1.10). It allowed some 1 700 extra checks of the salmon industry using
satellite images and large data-sets, achieving more than 95% coverage in this area. Meanwhile, the share
of compliance checks that result in sanctions decreased from approximately 30% in 2017 to 8% in 2022.
This remote compliance check has been effective to increase coverage of inspections at a low cost and
compliance?®’ through behavioural change as industry actors know they will aimost certainly be monitored.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024



68 |

Figure 1.10. Compliance checks more than doubled from 2017 to 2022
Compliance checks, 2017-22
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In 2022, the SMA audited 3 382 units, representing 18.2% coverage out of 18 587 auditable units identified.
This number includes on-site compliance checks and remote compliance checks. The number of
environmental complaints per year tripled from 1 870 in 2020 to over 5 700 in 2021. The increase was
mainly driven by claims related to environmental noise through the newly implemented citizen portal.
Addressing minor complaints should be decentralised to local authorities to minimise the burden on the
SMA’s capacity.

Since the last review, the number of penalty procedures initiated by the SMA has steadily increased. More
than 650 fines were issued over 2016-22 (amounting to USD 125 million). The fine depends on several
aggravating and attenuating factors, including the economic benefit incurred as a result of non-compliance.
There have been recent cases of severe sanctions imposed on industry. In 2018, the SMA made the
historic decision to permanently close the Pascua Lama mining project — part of the Canadian company
Barrick Gold — after confirming a series of violations.

Despite the recommendation in the last review, the SMA does not monitor compliance directly in some
cases (to the extent environmental impact mitigation measures concern the competence of sectoral
ministries).?8 The SMA directly monitors compliance only for projects that went through the full EIA process.
For other projects, the SMA co-ordinates with sectoral ministries. While compliance checks follow a
standard procedure, arrangements may undermine the enforceability of permit conditions compared to
integrated monitoring of compliance on a cross-media basis. The key bottleneck to the integrated
compliance monitoring is a lack of regional resources for compliance monitoring (only about four people
per region in 2023). For instance, the SMA in Antofagasta lacks around ten officials to meet the monitoring
needs of mining operations in the region. The SMA should be further strengthened to support integrated
compliance monitoring, with sufficient resources to conduct it.
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The SMA reinforced its compliance promotion agenda since the last review. For example, the SMA issued
guidelines on compliance programmes for different types of infractions. The audit division and the regional
offices have set public-private meetings and workshops continuously.

Enforcement capacity has been strengthened by broadening the criminal liability

In 2023, Congress passed a law enabling criminal sanctions for environmental violations, as recommended
in the last review. The law modifies the Penal Code, introducing an article “Crimes against the environment”
which criminalises certain activities?® without environmental permits, non-compliance with environmental
standards and other activities that damage protected ecosystems. These violations entail penalties of
imprisonment of up to ten years, in addition to mandatory fines. Similarly, amendments to the Organic Law
of the SMA incorporate new articles that penalise activities such as maliciously dividing projects into
smaller ones to avoid the full EIA process and submitting false information to the SMA to obtain permits
(Hilgers, Vial and Gutierrez, 202357).

Liability regime for environmental damage is still weak with the limited progress

Despite the recommendation in the last review, there is no legal regime in Chile related to remediation of
contaminated land (BCN, 2023s2)). Enforceable legal requirements, such as soil quality standards (under
development), are critical to establish responsibilities and deter future environmental damages. In 2022,
10 253 soils®® were identified nationwide with the potential presence of contaminants, particularly in mining
regions (MMA, 2023se;). Chile has a National Cadastre of Soils with Potential Presence of Contaminants
(SPPC), which identifies soils that may have contaminants based on past or present industrial activities.
Out of SPPCs identified, 57% are active and 29% are abandoned (Figure 1.11).

Figure 1.11. Soils with potential presence of contaminants are dominant in mining regions
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Source: IdeAmbiente (2022), Informe Final: Actualizacion del Catastro Nacional de Suelos con Potencial Presencia de Contaminantes [Final
Report: Updating of the National Cadastre of Soils with Potential Contaminant Presence].
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Chile has made no significant progress on abandoned mining sites since the last review. No specific
agency is responsible for investigation and clean-up of contaminated sites. The 2012 Mine Closure Law
requires all new mines to get approval for end-of-life closure plans with guarantees for the full present
value of closure cost. However, the law does not apply to already abandoned mining sites. For those sites,
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limited financing of decontamination activities comes from the state budget, not in line with the polluter
pays principle. A sustainable funding solution is necessary to address this. One possibility would be to
create a fund from mining royalties dedicated to clean up legacy land and water pollution (section 1.3.1).
A share of extraordinary revenues due to the high price of lithium could be earmarked for remediation
(section 1.3.2). Another possibility is to impose decontamination fees on hazardous industrial installations
and earmark the revenue for a remediation fund.

1.3. Enhancing policy coherence for green growth

1.3.1. Greening the system of taxes and charges

In 2021, the Chilean government collected around USD 3.3 billion of environmental tax revenue,
representing 1.0% of GDP and 4.6% of total government revenue from taxes and social contributions
(Figure 1.12). The share of GDP is lower than the OECD average (1.4%), while the share of total tax
revenue is the same (4.6%). Both shares showed a gradual increase from 2011 to 2020 but dropped in
2021 due to a decline in tax revenues from energy, driven mainly by reduced electricity demand during the
pandemic.

Figure 1.12. Environmentally related tax revenue grew faster than GDP, while average effective
carbon rates in Chile are low by OECD standards

Environmentally related tax revenue, by taxe base, Chile, Effective carbon rates, selected LAC countries and
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Taxes on energy use

Similar to most OECD countries, taxes on energy use in Chile generate the largest amount of revenues
(73% in 2020) from environmentally related taxes. In terms of effective carbon rates, as of 2021, Chile
ranked among the highest in LAC but well below the OECD average (Figure 1.12).

A carbon tax was implemented, but its rate is too low

Since 2017, a green tax for stationary sources has taxed emissions of CO2 (carbon tax) at the rate of USD
5 per tonne of CO2, as well as local pollutants. The carbon tax covered 32.5% of GHG emissions in CO:
equivalent (COze) in 2021. This contributed to 55.6% of GHG emissions being subject to a positive net
effective carbon rate (the highest coverage in LAC countries) (OECD, 2023;sq]). The rate for local pollutants
PM, SO2 and NOx is calculated using specific local information related to the population affected by each
facility’s industrial activities. The green tax applies to facilities of which the total thermal power capacity of
boilers and turbines is at least 50 megawatts (MWt).3! Since 2022, the tax applies to the so-called “large

emitters”,? without exclusion of any sector.

Future efforts in carbon pricing should establish a gradual timeline to increase the tax rate. The government
has put forward a revision of the current, including increasing the rate, tax as part of its fiscal reforms. An
increase in the rate would better reflect the social cost of pollution. However, such reforms are still in the
technical design phase. Higher carbon prices are crucial to spur the needed shifts towards cleaner energy
to meet climate objectives.

The electricity price-setting mechanism in the Chilean electricity market needs to be changed for carbon
pricing to work effectively. The variable costs of electricity generation plants determine wholesale electricity
prices and the order of dispatch. However, in Chile, the full amount of the carbon tax is not included in the
variable costs, which creates economic distortions in the power sector. Moreover, renewables-based
power generators sometimes compensate carbon tax on fossil fuel-based power generators.3® Without
revisiting this design issue, carbon pricing will not be effective at incentivising the transition towards
renewables.

A carbon offsetting system was established, and a “cap and tax” system is planned

The green tax reform introduced a carbon offsetting system that came into force in February 2023.3* The
reform provides the possibility to offset CO2 emissions with government-certified GHG abatement
certificates. It will reduce the tax burden on “claimants” through the incentive to develop projects to reduce
or capture emissions by “bidders”. The carbon tax would then apply only to the remaining emissions. This
system covers both CO2 and local pollutants PM, SOz and NOx. It can pave the way for a more
sophisticated carbon market that allows flexibility in emissions reductions by offsetting tax liability with
projects that reduce emissions directly.

Chile does not operate an emissions trading system (ETS) for GHG emissions. As a first step towards the
potential ETS, a “cap and tax” is expected to be included as part of the green fiscal reform, following the
example of Canadian Output-Based Pricing System Regulations. In this “cap and tax” system, companies
with emissions above benchmarks (emissions per product unit) will have to either pay the carbon tax or
compensate through offsets. Companies with emissions lower than the benchmarks will be able to issue
a certificate that can be sold in the market. The current carbon tax rate, however, limits these certificates
to abatement efforts whose cost is below USD 5 per tonne of COo..

Fiscal cost of support to fossil fuels increased due to global supply disruptions

The fiscal cost of support to fossil fuels in Chile was estimated at USD 2.57 billion in 2022 (Figure 1.13).
The support has more than tripled from 2016 to 2022, mainly driven by the change in budgetary transfers
(USD 2.44 billion in 2022), of which the Stabilisation Mechanism of Fuel Prices (Mecanismo de
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Estabilizacion de Precios de los Combustibles, MEPCO) accounts for approximately 97%. The remaining
support relates to tax expenditures (USD 0.12 billion in 2022), of which refunds to the fuel tax are the
majority.

Figure 1.13. MEPCO budgetary transfers are rising alongside the global supply disruptions
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Source: OECD (2023), “OECD Inventory of support measures for fossil fuels”, Environment Statistics (database).
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MEPCO aims to reduce international oil and gas price fluctuations for domestic consumers through
adjustments in specific taxes on transport fuels, reducing revenue when international prices are above
domestic prices and vice versa.*® It replaced all previous stabilisation mechanisms,® except the Petroleum
Price Stabilisation Fund (FEPP). Since 2011, the FEPP has applied only to domestic use of kerosene,
which is widely used for heating.

In recent years, MEPCO'’s limit has expanded to counteract the pandemic’s adverse economic impact, as
well as the rising international price of kerosene and crude oil arising from the Russian war of aggression
in Ukraine. The government doubled the amounts for MEPCO from around USD 750 million in 2020 to
USD 1.5 billion in 2021. This rose to USD 3 billion in 2022 but dropped to USD 1.5 billion before 2023.
Prior to 2021 and in the first half of 2023, MEPCO effectively stabilised prices without significantly
subsidising fossil fuel consumption. During the initial seven months of 2023, when international oil prices
were below local prices, MEPCO facilitated the collection of an additional USD 0.7 billion in taxes on fossil
fuels. However, it is crucial for long term sustainability that such a mechanism remains neutral to avoid
inadvertently providing support for fossil fuels.

Periods of high and volatile fossil fuel prices highlight the benefits of the clean energy transitions. However,
support measures to fossil fuels weaken incentives to switch to alternative sources of energy. They also
use public funds that could be spent on clean energy transitions (IEA, 2023(s0]). The long-term focus should
be on building resilience and investing in the clean energy transition with emergency relief phased out
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eventually. Social benefit schemes need to be well-targeted to the vulnerable population who are hardest
hit (section 1.3.3).

Transport-related taxes show a wide gap between diesel and petrol, the removal of
exemptions is still pending

Fuel excise taxes have been in place since 1986 and apply exclusively to motor vehicle fuels. They set a
base component, to which a “variable component” is added or subtracted according to MEPCO. Despite
recommendations in the last review, there is still a wide gap in rates between petrol (6.0 UTM/m337) and
diesel (1.5 UTM/m?3 %8) for the base component. The corrective tax bill to narrow this gap is pending.

Despite recommendations in the last review, sectoral exemptions still exist through tax refunds. These
exemptions apply to large-size cargo transport in trucks,® and diesel used in off-road vehicles.*® These
tax refunds effectively subsidise transport externalities. Moreover, fuels from the air, sea and rail transport
sectors are fully exempt from fuel excise taxes.

Taxes on the purchase of motor vehicles exempt commercial vehicles. They are linked not only to fuel
efficiency and emissions but also to vehicle price, weakening application of the polluter pays principle.
Higher vehicle tax rates and broadened coverage through removal of exemptions are being discussed.
Further green tax reforms should address these outstanding issues. In addition, they should raise both
vehicle tax rates and annual registration fees depending on vehicle types (e.g. age, emission levels) to
discourage purchase and use of highly polluting vehicles.

Taxes on natural resources could contribute to environmental remediation

Taxes on renewable natural resources include those on fishery and forestry. Transferable fishing quotas
are used to regulate exploitation of fish stocks. In 2014, Chile also introduced a tax on fisheries extraction
rights. Chile has actively participated in efforts to eliminate subsidies to illegal, unreported and unregulated
fishing and harmful subsidies to fishing that contribute to overfishing and overcapacity (OECD, 2022;1)).

Chile’s support to farmers is among the lowest of OECD countries at 2.7% of gross farm incomes in
2019-21, down from 7.3% in 2000-02 (OECD, 20221). Since Chile reduced its tariff-based border
protection at the beginning of the 2000s, agricultural support creates limited distortions to the markets, with
almost no market price support to the sector. The Incentive System for the Agri-environmental
Sustainability of Agricultural Soils Program provides supports for fertilisers, but this is limited.

Taxes on non-renewable natural resources include those for mining. A tax on mining patents has long
been in place, but accounts for a negligible share of environmentally related tax revenue. A special tax on
mining*' has also been in place since 2006, as a royalty on profits.

Chile enacted a bill to modify the special tax on mining in 2023. It will create a flat-rate, value-added tax of
1% for large-scale mining, and modify tax rates to 8-26% on the operating margin of large copper mining
companies. The law will also create three community funds to distribute collected revenue to the general
budget of regions and municipalities (Ministry of Finance, 2023s2;). This could contribute to environmental
remediation if the revenue is earmarked for such purposes. For lithium, two current Special Lithium
Operation Contracts are subject to the payment of commissions. In 2023, the government announced the
National Lithium Strategy, which ensures the state’s participation in lithium revenue streams (section
1.3.2).
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1.3.2. Investing in the environment to promote green growth

Environmental expenditure trends need to be systematically identified with meaningful
categorisation by domain

Chilean central government expenditure on environmental protection remained around 0.35-0.40% of total
governmental expenditure over 2012-21 (DIPRES, 20223)). This is merely 0.1% of GDP, lower than the
OECD average (0.6% in 2020). Chile’s Budget Office (DIPRES) makes data available for only three types
of environmental expenditures: Pollution reduction, Biological and landscape diversity protection, and
Others.

The last review recommended continuing systematic surveys on environmental expenditures with
expanded coverage for private sector and sub-national levels. However, such progress has been limited
(e.g. pilot studies, or a study that has not yet processed data). The public environmental expenditure study
using Classification of Activities and Expenditures for Environmental Protection (CEPA) or any other
equivalent classification has not been conducted since the 2015 survey. This makes it hard to understand
environmental expenditure trends and to identify gaps. In 2015, the United Nations Economic Commission
for Latin America and the Caribbean (ECLAC) supported the study on the expenses across all the relevant
ministries, but this surveying methodology was not institutionalised.

It is critical to conduct systematic surveys or establish environmental expenditure-tagging procedures as
part of regular budgeting cycles, with meaningful classification by environmental domains. Other efforts
can identify public investment in environmental protection, in particular for climate change. However, these
approaches are not comprehensive enough to understand expenditure trends by domain. One such effort
is the integrated form of public expenditure study by the MMA in collaboration with the United Nations. The
other effort is the collaboration agreement by the Ministry of Finance and the United Nations. It showed
that government spending on climate-related investments has increased from 0.01% to 0.11% of GDP
over 2016-22, representing on average 0.33% of total governmental expenditure (DIPRES, 2023(s4)).

Renewable energy and energy efficiency

Renewable electricity generation capacity grew rapidly, and more investments in
transmission and storage infrastructures are needed

Chile accelerated its investment on renewable energy to meet national climate goals. Installed capacity of
electricity generation by solar and wind energy has been rising significantly in recent years (Figure 1.14).
In LAC countries, Chile is leading the way in the integration of utility-scale renewable energy projects for
mining activity, such as Antofagasta’s wind power and Compafia de Acero del Pacifico’s solar projects
(OECD et al., 2022)). Chile can further leverage its unique potential in the generation of electricity from
renewables. Solar radiation in the country’s desert north is among the highest on Earth, while the best
onshore wind resources in the world are concentrated in the south (OECD, 2022s)).
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Figure 1.14. Chile has increasingly expanded solar and wind electricity generation capacity
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Sufficient investment in transmission and storage infrastructure is critical for a transition towards
renewables. Those infrastructures are required to transport the electricity generated by renewables in north
and south to the central area with high energy consumption in Chile. However, lack of transmission lines
caused the significant curtailment of generated renewable energy. For instance, up to 290 gigawatt (GW)
hours of solar- and wind-generated energy were not used in 2022. It also led to electricity price disparities
between supply and consumption areas.

The Kimal-Lo Aguirre transmission line is to be operationalised by 2030 to avoid wasting renewable energy
in the north. In 2023, the "Energy Transition: Electric Transmission as an enabling sector" bill was
submitted to Congress. It aims to accelerate participation of renewables in the energy matrix through
efficient development of transmission works (e.g.improve performance of tender processes) and
promotion of storage. Further integration of electricity market should be promoted by expanding
transmission lines. This would reduce regional price disparities in electricity, boost renewables investment
and lower the overall cost of electricity (Gonzales, Ito and Reguant, 2023e)).

Green hydrogen attracts national attention but must ensure safety and social
considerations

The National Green Hydrogen Strategy was established in 2020 to develop a competitive hydrogen
industry in Chile (Box 1.1). Chile’'s extraordinary renewable energy potential with relative cost
competitiveness positions it to become a major producer and exporter of green hydrogen.*’ Green
hydrogen and its derivatives*® are a potential solution to store and transport electricity from renewable
sources. Further, they can also decarbonise hard-to-abate sectors such as heavy industry and cargo
transport. Green hydrogen is expected to contribute 21% of emission reductions required for net zero by
2050. This is significantly higher than its expected contribution in the IEA’s net-zero emission scenario
(4%) (IEA, 202367)).
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Box 1.1. National Green Hydrogen Strategy

Chile launched its Green Hydrogen Strategy in 2020. The strategy targets a 5 GW electrolysis capacity
by 2025 and aims to become a world leader in production of green hydrogen by 2030 with the world’s
cheapest hydrogen production. In this way, Chile hopes to become one of the world’s top three
hydrogen exporters by 2040. Since 2022, the Committee for the Development of the Green Hydrogen
Industry has brought together more than ten ministries to implement the strategy through co-ordinated
actions. It addresses issues of local demand, land use planning, project financing and development,
permits and potential risks.

Chile and Germany have already published roadmaps to develop their domestic markets and look to
co-operate with other countries. Chile’s strategy focuses on promoting co-operation among industry,
academia and technical centres. It encourages the public and private sectors to build research and
development roadmaps to solve local implementation challenges.

Source: (Ministry of Energy, 2020ss)), (OECD et al., 2022;)).

Development of the hydrogen industry needs careful considerations across multiple aspects. Safety is
critical for all stakeholders, notably for new, less experienced companies. EIA and permitting processes
are increasingly important to ensure safe operation by those players, as well as larger operators. Land-use
planning for siting production facilities need to consider appropriate safety distances from communities
and biodiversity hotspots. More broadly, the government should employ the precautionary principle for
using technology with considerable uncertainties related to its safety (OECD, 2023s9)).

Environmental impacts of hydrogen production, such as on water scarcity and biodiversity, are diverse
across regions, requiring a territorial approach. Water is needed to produce hydrogen; further water
consumption in areas with high solar energy potential such as Antofagasta in the north can exacerbate
water scarcity (Chapter 2). To address this issue, desalination technology will be required to provide water
for hydrogen production, and its environmental impacts (e.g. brine) will need to be managed.*
Development of facilities in open spaces, such as the southern area of the country in Magallanes, can
exert pressures on local biodiversity. There are growing concerns about impacts on bird migration routes
and alteration of marine-coastal edges. Strategic energy planning of regions needs to be submitted to SEA
to ensure incorporation of appropriate environmental considerations. To minimise trade-offs between
renewable energy development and biodiversity goals, the government needs to systematically address
both climate and biodiversity objectives throughout electricity planning and policy (OECD, 202470)).

Energy efficiency investments focus mainly on the building sector

The Ministry of Energy invests in several initiatives for improving energy efficiency. Of its 2022 budget for
energy efficiency (CLP 7.8 billion), the building sector accounts for approximately half (CLP 4.2 billion).
This sector budget includes the “Better School” programme, which aims to improve energy efficiency in
100 Chilean schools through better thermal conditioning. For the appliance sector, minimum energy
performance standards and energy efficiency labels promote energy efficiency for light bulbs, refrigerators,
motors and air conditioners.

Low-carbon transport investments focus on electrification of vehicles and railways

Investment in electrification of mobility has been expanding in Chile. Direct subsidies to encourage
electrification of regional buses reached a budget of CLP 976 billion for 2022. In 2021, the public transport
system in Santiago introduced electric and low-emission buses, making it one of the cities with the highest
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percentage of electrical fleet in the LAC region. The Mi Taxi Eléctrico programme, also launched in 2021,
helps owners of taxis and buses to switch to EVs (Mi Taxi Eléctrico, 202371)).

Various investment initiatives promote alternatives to car use in Chile. The Ministry of Transport and
Telecommunications invests approximately USD 1 million annually for bicycle lanes and for the design of
specific projects to promote sustainable transportation. For the sustainable mobility infrastructure, almost
USD 7 billion is invested to extend metro lines over 70 km, projected in 2022 (Metro de Santiago, 2022(72).

Lithium mining is intensifying for the green transition, raising environmental concerns

High global demand and elevated prices of critical minerals in the global energy transition provide historic
opportunities to Chile, which has almost half of the world’s lithium reserves. The global demand for lithium
is expected to grow over fifteenfold from 2020 to 2040, mainly driven by increasing demand for EVs and
storage use (IEA, 202273)). The National Lithium Strategy was developed in 2023 (Box 1.2). Under this
strategy, the state will lead development of the lithium industry with support from the private sector.

Box 1.2. National Lithium Strategy

Chile launched a National Lithium Strategy in 2023, led by the Corporation for the Promotion of
Production (CORFO). With the involvement of relevant ministries, including Mining, Finance, Economy
and Environment, the strategy promotes fiscal, social and environmental sustainability, and the state’s
participation in lithium revenue streams. It also aims to foster public-private partnerships co-ordinated
by the new state-owned National Lithium Company.

The strategy will develop a new institutional framework for lithium production in salt flats and update
regulations, with a focus on minimising local freshwater consumption and promoting renewable energy.
The unique wetlands in Chilean Andes, which contribute to fragile salt flat ecosystems and provide a
carbon sink, are threatened. To safeguard the ecosystems, the strategy will create a network of
protected Andean salt flats to protect at least 30% of these areas by 2030 (7.8% in 2023), in line with
the international target of the CBD. The strategy also specifies the need to develop hydrogeological
and biodiversity baselines with scientific research to understand the impacts of production. Finally, it
highlights the need to engage stakeholders, notably local communities and Indigenous peoples.

Source: (Government of Chile, 2023174)).

Chile leads the GSSS bond market in the region to mobilise private sector investment

Chile has been at the vanguard of leveraging capital markets for sustainable growth, which has broadened
the investor base. The country has issued green, social, sustainability and sustainability-linked (GSSS)
bonds since 2019. They constitute approximately 30% of the sovereign debt stock, with half of them linked
to social initiatives. Green bonds make up around one-fourth of the GSSS bonds issuance (OECD,
202265). Chile has the LAC region’s largest GSSS bond market at USD 20.9 billion in cumulative issuance
in 2021, (OECD et al., 2022;). Chile issued the world’s first sovereign sustainability-linked bonds in
March 2022 (USD 2 billion). The two key performance indicators are GHG emissions reduction and the
scale-up of non-conventional renewable energy (NCRE) generation. For instance, a failure to meet the
targets would trigger a coupon penalty for these bonds (Ministry of Finance, 20237s)).

Various initiatives for a national taxonomy for sustainable finance are under development. Chile has
created a roadmap for a national taxonomy, focusing on key economic sectors. These include the
high-emitting sectors of construction, energy, transport and mining (Climate Bonds Initiative, 20217¢)).
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1.3.3. Social and distributional impacts of environmental policy

The COVID-19 pandemic reversed gains in reducing poverty and inequality

Income inequality and poverty in Chile remain high compared to other OECD countries, but lower than in
other countries in the region (Figure 1.15). Chile has made remarkable progress in improving social
outcomes, with the poverty rate of around 30% in 2006 decreasing to below 14% after 2015. However, the
COVID-19 pandemic reversed this trend, leading to an unemployment rate of 10.7% in 2020 (from a low
of 6.1% in 2013); this gradually decreased to 8.8% in 2021. Job quality also deteriorated during this period.
Self-employment, which is mostly informal, grew more strongly (on average, at 3.8% per year). Meanwhile,
salaried employment grew by less than half in the same period (1.6%) (OECD, 2022s)). Informal workers
tend to have lower and more unstable incomes.

Figure 1.15. Income inequality and poverty in Chile are relatively low in the LAC region but high by
OECD standards
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Disparities in environmental burdens is a historical and growing concern in Chile

Vulnerable populations face distinct environmental burdens in Chile. For instance, a major air pollution
source is home heating with wood combustion by stoves, which are widely used by low-income households
(section 1.1.2). Local population in areas referred to as “overburdened zones” (Box 1.3) face disparate
environmental burdens caused by industrialisation. In Patagonia, industrial salmon farming exerted
pressures on local environment and Indigenous peoples (section 1.1.3).
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Box 1.3. Overburdened zones

In the 1980s, the newly adopted Constitution reinforced an economic development model based on the
exploitation and export of natural resources. Given their high concentration of polluting activities, five
coastal areas designated to be industrialising regions, became known as “overburdened zones”. In
these zones, environmental damage is compounded by social inequalities. Industrial activities such as
coal-fired power stations, stockage of toxic waste, petrol refineries and copper-processing only
marginally benefit local communities. However, they have led to severe health damages and
contaminated air, land and water. These densely industrialised areas also feature high rates of poverty
and unemployment.

Source: (Ortuzar, 201977), (Allain, 2020(7s)).

Projects in high demand for global and domestic clean energy transitions, namely hydrogen, lithium and
copper production as well as renewable energy, increase local environmental concerns such as water
scarcity and pollution in affected region, if not managed properly. Chemical waste from lithium production
can contaminate soil and water. Lithium mining in particular regions, such as the Salar de Atacama, may
also deepen historical inequalities and negatively impact Indigenous Andean territories (Jerez, Garcés and
Torres, 202179)). Lack of transparency and access to key information for local citizens can contribute to
procedural injustice, while new job opportunities are not well distributed among the population in the region.

The Just Socio-Ecological Transition needs well-targeted policy for social assistance

Chile has a bold commitment to the Just Socio-Ecological Transition, but putting it into practice will require
strategic and targeted policies to address inequality and social impacts. Phasing out coal-fired power plants
has raised some concerns about impact on employment. While coal phase-out is expected to add around
25 000 jobs by 2030 across the country (Feng et al., 2023s0;), unemployment in affected communities
needs to be addressed. Support for reskilling, such as providing occupational training, can be helpful. The
consequences of a carbon tax are heterogeneous across households with different incomes and
consumption patterns. Without further measures, the increased carbon tax will disproportionately affect
low-income households, given that they spend a larger share of their budget on energy. This potential
impact could be mitigated through well-targeted transfers. Introduction of redistribution mechanisms can
also help so that revenues generated from carbon tax are used to provide such transfers.

Chile’s social assistance programmes are considered fragmented with low coverage and benefit levels
(OECD, 2022;65)). With its focus on poverty, Chile has performed better than other LAC countries on social
programmes. More than 95% of social assistance spending to reduce poverty and vulnerability is
channelled through cash transfer programmes. The number of families receiving income support has
increased in the last two decades. However, the main cash transfer programmes have not reached all
those in need. Coverage reached 30.7% in 2017 for the main social assistance programmes, but only 51%
of households in poverty were receiving at least one type of income support (OECD, 20225). Moreover,
some high-income households were receiving cash transfers to the detriment of public spending efficiency.
Well-targeted polices for social assistance require investments in better data collection.

In addition, screening and mapping tools can be a powerful means to identify communities with
environmental justice concerns and inform targeted actions. Chile should strengthen the evidence base to
better understand the types of communities facing disparate pollution burdens and use this to spur efforts
on environmental justice. For instance, the United States has developed an EJ screening and mapping
tool called “EJ Screen”. This tool provides a nationally consistent dataset and approach for combining
environmental and demographic indicators to consider EJ issues. These tools can facilitate assessment of
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cumulative exposures and impacts, serving as an important starting point for more context-specific,

local-level policy decisions (OECD, 2023s1)).
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Notes

' Six hazards are considered: heat stress, cold stress, wildfire, wind threats, and river and coastal flooding.

2Twelve sectors are included in the FLCC: Forestry and Agriculture; Biodiversity; Fisheries and
Aquaculture; Health; Infrastructure Services; Cities; Energy; Tourism; Coastal areas; Water resources
(under development); Mining; and Transport.

3 Regionalised data with resolution of 5 km.

* The target of reducing GHG emissions by 20% by 2020 compared to business as usual (BAU) emissions
projected since 2007.

5 Ministries of Environment; Interior and Public Security; External Relations; Defence; Hacienda; Economy;
Education; Public Works; Health; Housing and Urbanism; Agriculture; Mining; Transport and
Telecommunications; Energy; and Science, Technology, Knowledge and Innovation.

8 The maximum period of preparation for the regional action plan is three years from the date of enactment
of the FLCC.

7 Targets are not to exceed 1 100 million tonnes of carbon dioxide equivalent (tCOze) between 2020 and
2030, and to reach a GHG emissions level of 95 million tCO2e excluding the land use, land-use change
and forestry sector by 2030.

81n 2019, 28 coal-fired plants were in operation, with a total capacity of 5 529 megawatts. As of November
2023, eight plants closed with a total capacity of 1 189 megawatts.

® The Chilean government uses the term non-conventional renewable energy sources for solar, wind,
geothermal, biomass, tidal power and hydropower below 40 megawatts.

10 This is referred to as “low-emission energy” in the target stated by the Chilean authority.

" Importers or representatives of each light-duty vehicle brand marketed in Chile must meet these
standards under Energy Efficiency Law. The standards are planned to start for medium-duty vehicles in
2026 and for heavy-duty vehicles in 2028.

12 This includes solar systems (thermal, heat pumps), non-traditional biomass boilers (pellets, chips,
waste), hydrogen combustions, electricity in the proportion of renewable generation, among others.

13 Excluding conventional renewable energy such as large-scale hydroelectric energy.
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14 }) operate zero-emission fleets at large mining companies by 2030; ii) reduce CO2 equivalent emissions
from large-scale mining operations by at least 50% by 2030, achieving net zero by 2040; iii) ensure that
the mining sector is powered at 90% by renewable energy sources by 2030 and 100% by 2050.

S ECLP also has the target for landscape restoration: 1 million ha by 2030, and 2.5 million ha by 2050.

16 Critical episodes are declared based on data provided by a statistical daily air quality forecast model,
with the aim of indicating a high risk of exposure to atmospheric pollutants. These episodes are classified
as alert, pre-emergency, and emergency. Daily PMz.s concentration values are established in three ranges:
80-109 pg/m?, 110-169 pg/m3, and 170 pg/m? or higher, respectively. Only in areas where there are
prevention and/or environmental decontamination plans can the existence of a critical episode be
confirmed.

7 Primary air quality standards are environmental quality standards that aim to protect human health
within, given a concentration level that represents an acceptable risk.

'8 A latent zone is one in which the measurement of the concentration of pollutants in the air, water, or soil
is between 80% and 100% of the value of the respective environmental quality standard. A saturated zone
is one in which one or more environmental quality standards are exceeded.

19 The estimates represent a minimum floor of foregone benefits, so in no case can these results be used
as an absolute economic value. Economic impacts are estimated for seven invasive alien species in Chile:
beaver (Castor canadensis), rabbit (Oryctolagus cuniculus), wild boar (Sus scrofa), American mink
(Neovison vison), yellow jacket (Vespula germanica), blackberry (Rubus spp.), and ulex (Ulex europaeus).
The direct and indirect impacts considered are on livestock and agricultural production, forest plantations,
components of biodiversity, wood and viti/viniculture production, loss of forest biomass, repair of road
infrastructure, potential cost in fire control, decrease in carbon sequestration and resources allocated for
species control and research.

20 At the national level, MMA uses SIMBIO, https://simbio.mma.gob.cl/AreaProtegida/IndexDesignaciones/1161,
as a source of georeferencing for marine protected areas. The official figure from the General Directorate
of the Maritime Territory (DIRECTEMAR -SHOA) for EEZ is 3,402,990 km2. Data differ slightly from data
reported in the OECD Environment Statistics database, which shows 41.1% of exclusive economic zone
and 20.5% of terrestrial area covered by protected areas in 2022.

21 Real Rights for Conservation are agreements between landowners and conservation organisations. The
landowner retains the ownership but agrees to certain restriction on usages. These restrictions can help
protect wildlife, water quality, or other natural resources, while allowing a sustainable use of the land.

22 Clean Point: These are fixed facilities located in public places, designed to receive waste selectively
from the public, for storage, possible pre-treatment and shipment to collection centres or disposal facilities.
Green Point: These are one or more mobile containers located in places of use or public access designed
to receive specific waste from the public, for storage and shipment to recovery or disposal facilities.

2 The mining communes fund; the regional fund for productivity and development; and the support fund
for territorial equity.

24 RE 309/2023 begins preparation of the preliminary draft of the Environmental Quality Primary Standard
for soils.
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25 For example, Germany and Austria have some standards closely linked to best available techniques.

26 The initiative comprises six pillars, which include: improve reporting times; simplify the sanctioning
process; provide greater mechanisms to encourage compliance; and increase maximum penalties.

27 The number of non-compliance incidents in the salmon industry decreased from 38 in 2020 to 8 in 2023.

28 However, RCAs proscribe environmental impact mitigation measures, including those related to sector-
specific issues.

29 j) discharge polluting substances into marine or inland water; ii) extract continental waters, whether
surface or subway, or maritime waters; iii) dump or deposit polluting substances in the soil or subsail,
continental or maritime; iv) dump soil or other solids into wetlands; v) extract components from the soil or
subsoil; vi) release polluting substances into the air.

30 The regions with the most SPPCs are Atacama (1 195), Magallanes (1 096), Coquimbo (1 024),
Metropolitana (992) and Antofagasta (953).

31 Facilities that operate based on non-conventional renewable generation whose primary source is
biomass are exempt from the carbon tax, although the tax for local pollutants applies.

32 Large emitters are those whose emissions are 100 or more tonnes per year of particulate matter, or
25 000 or more tonnes of CO: per year. If either of these two thresholds is equalled or exceeded, the
regulated source must pay for the total emissions of the pollutants concerned. The set of affected
establishments include electricity generation, fishing, pulp/paper, agriculture, wood and mining sector in
2022.

33 This is the case if the variable cost (including carbon tax portion) of fossil fuels-based power generators
is larger than the market spot price of electricity. The compensation by renewables-based power
generators is proportional to their electricity withdrawals.

34 It begins to apply to 2023 emissions that will be reported in 2024.
35 Petrol, diesel, liquefied and compressed natural gas.

36 The Fuel Price Stabilisation Fund (FEPCO), applied in 2005-10, and the Consumers’ Protection System
(SIPCO), applied in 2011-14.

37 Equivalent to USD 208.0/tCOze.
38 Equivalent to USD 44.1/tCOze.
39 With a gross vehicle weight equal to or greater than 3 860 kg.

40 This includes exporters and construction companies for the IEC diesel when it has not been earmarked
for motor vehicles that travel on streets, roads and public roads in general.

41 The specific tax on mining falls outside the OECD’s definition of environmentally related taxes as it is
more a tax on profits than on extracted minerals.
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42 Hydrogen produced by the electrolysis of water, using renewable electricity.
43 They include ammonia, methanol and electrofuels.

44 As of November 2023, Congress was reviewing a bill that requires usage of desalination technology for
hydrogen production and regulates its environmental impacts.

45 As of July 2023, the cumulative issuance reached approximately USD 43.2 billion in Chile.
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z Water management and policies

The management of water resources has important economic, environmental
and social consequences for Chile. This chapter examines pressures and
trends related to the country’s water resources, focusing on water quantity and
quality, the impact of climate change, and the state of water and sanitation
services. It subsequently analyses water strategies, river basin plans, and
institutional arrangements. The chapter concludes with a discussion of policy
instruments such as water allocation, water quality standards and regulations,
data and information, economic instruments, and finance and investment for
infrastructure. Throughout the chapter, good practices in other OECD member
countries, such as Israel and Spain, are highlighted.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024



92 |
2.1 Pressures, state and trends

2.1.1 Water quantity

Chile’s freshwater resources are unevenly distributed across the country, resulting in stark contrasts for
water availability and quality. The country’s distinct geography and climate variability across the territory
add to the challenges for water management. Chile has the world’s longest national mountain ridge and
shoreline, which provides a high potential for hydropower. The climate varies from the driest region in the
world, including the Atacama Desert, to numerous glaciers and a humid climate in the south. The country
has about 1 250 rivers that flow from the mountains to the sea. Its 101 hydrological basins, including many
small-scale basins, create a complex, interconnected water system.

Water scarcity is acute in the arid north, where most of the water-intensive mining activities occur. It is a
major challenge in central Chile, where agricultural production and population centres are concentrated.
Pressures on water resources are growing due to various factors: rising demand; pollution; and declining,
more erratic and unpredictable supply due to the over-allocation of water resources, drought and climate
change. The impact of climate change on the hydrological cycle and rising temperatures generate
considerable uncertainty about future water availability and demand.

The management of water resources has important economic, environmental and social consequences
for the country. Chile aims to become a global agricultural and food production power. In the context of the
global transition to net zero, by 2040, demand for Chile’s main minerals — copper and lithium — is projected
to nearly double and increase tenfold, respectively (OECD, 2023;1;). Chile is also pursuing ambitious
investments in green hydrogen. All these activities depend on the secure supply of water. Intensifying
pressures on available water resources have resulted in growing competition for water among industry,
agriculture, energy production, public water supply and ecosystems. This, in turn, has resulted in social
conflicts, including with Indigenous communities. The competition for water has amplified the number of
conflicts and their extent across the national territory. Significant drivers of disputes relate to property rights
and the environment, regularisation of water rights, and overexploitation and uncontrolled use of
groundwater (Donoso, 20212).

The availability of freshwater resources is sharply declining

Chile faces extreme water stress and ranks 16th among 164 countries for baseline water stress (Kuzma,
Saccoccia and Chertock, 20233)). Pressure on freshwater resources has intensified over time, resulting in
acute declines in availability. Chile has been facing a “megadrought” for 14 years. Drought risk is high or
very high in multiple provinces across the country (Figure 2.1). River flows are generally below 2015-20
averages. The situation is especially acute in northern and central Chile. For example, the Bio Bio River
in central Chile has experienced declining flows. It is the second largest river, with the highest hydropower
potential. As such, it has been characterised as the most economically important river in the country. Water
levels in many dam reservoirs are declining; in Lake Laja, for example, levels are far below capacity
(Figure 2.2). This dam is a critical source of hydroelectricity and irrigation and among the reservoirs with
the capacity for multi-year storage. It serves as a “reserve battery” for the entire national grid (Bauer,
20134)).
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Figure 2.1. Multiple provinces are at high or very high risk of drought

Note: The drought risk index is a combined index that integrates indicators of meteorological drought, measured through the Standardized
Precipitation Index, and agricultural drought, estimated through the Normalized Difference Vegetation Index.

Source: CONAF (2021), Actualizacion a Escala Nacional de los Mapas de Desertificacion, Degradacion de las Tierras y Sequia de Chile,
[National Scale Update of the Desertification, Land Degradation and Drought Maps of Chile].

Figure 2.2. The availability of freshwater resources is sharply declining
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Source: SINIA (2022), Medio ambiente y el impacto de la actividad antropica: Aguas Continentales [Environment and the impact of
anthropogenic activity: Inland Waters], Reporte del Estado del Medio Ambiente Chile 2022 [State of the Environment Report Chile 2022].

StatLink Sa=r https:/stat.link/8mktxw

Growing uncertainty related to surface water supply has translated into intensifying pressures on
groundwater. Demand for groundwater exceeds sustainable levels of supply in most regions (Figure 2.3).
As of 2015, total volume of known allocated water rights for groundwater abstraction was greater than
sustainable supply, resulting in over-allocation of these resources. Limited monitoring and reporting
impede a comprehensive understanding of total freshwater abstractions for surface water and
groundwater. Less than half of registered infrastructure works for water abstraction are reporting volumes
abstracted in the Directorate General for Water (DGA) system for Monitoring Effective Extractions; some
are not reporting at all (Figure 2.3).
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Figure 2.3. Groundwater demand exceeds supply in most regions, while less than half of
abstraction works are monitored
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Note: Left panel: SHAC = sector hidrogeoldgico de aprovechamiento comin (hydrogeological sector of common use), a body of groundwater
that can be defined and managed as a unit. Sustainable volume: annual amount of water associated with the recharge of the aquifer. Total
committed: amount of water that corresponds to all constituted and recognised water rights. Total requested: annual amount of water that
corresponds to all applications for water rights, both resolved and pending. Data are underestimated.

Right panel: MEE = monitoring effective extractions. Data are available as of May 2023. Values are provisional. Total works reporting considered
works reporting on line. Regions of Aysen and Magallenes are not registered for groundwater.

Source: DGA (2016), Atlas del Agua, [Water Atlas], Chapter 4, pg.116; SINIA (2023), Monitoreo de Extracciones Efectivas [Monitoring of
Effective Withdrawals].

StatLink Sa=m https://stat.link/ts4i1q

Overall, agriculture remains the major user of freshwater resources, accounting for around 72% of
estimated consumptive water demand, with industrial and municipal use accounting for minor shares
(Figure 2.4). Hydropower was the second-largest energy source in power generation after coal, accounting
for 20% of electricity supply in 2022. This share varies significantly year-on-year, depending on
hydrological conditions; although recurring drought conditions have contributed to the generally declining
share of hydropower in power generation. Environmental concerns have slowed developments of new
hydropower plants, but multiple plants are still being developed (IEA, 2018;5)). Green hydrogen projects
are expected to increase water demand, although these will be required to use desalinated water. In
northern and central Chile, due to drought conditions and a lack of secure water rights, domestic water
supply often competes with other uses. This leads to high-cost and inefficient emergency solutions
(e.g. cistern trucks and desalination of brackish rivers).
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Relative to water use for service-based activities and industrial activities, water used for agriculture is much
less efficient. Water use efficiency of service-based activities and industrial activities has increased
significantly over 2010-19, while water use efficiency in agriculture has increased only slightly (Figure 2.4).

Figure 2.4. Agriculture accounts for the largest share of water withdrawals and is less
economically efficient than other water uses

Share of estimated consumptive water demand, SDG 6.4.1 Water use efficiency, 2010-19
by sector, 2015
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Note: Water demand for electricity generation can be categorised into two types: non-consumptive (hydroelectric power plants) and consumptive
(thermal power plants utilising water for cooling systems). Indicator for target 6.4.1. “Change in water use efficiency over time”, UN Sustainable
Development Goals.

Source: DGA (2017), Estimacién de la Demanda Actual, Proyecciones Futuras y Caracterizacion de la Calidad de los Recursos Hidricos en
Chile [Estimation of Current Demand, Future Projections and Characterisation of the Quality of Water Resources in Chile], Volume I, Table
27.1.1. Food and Agriculture Organization (2021), SDG Indicators, FAOSTAT (database).

StatLink Sa=r https:/stat.link/OyxIt5

National averages of water use mask critical variations across the territory. Whereas mining accounts for
a relatively small share of total abstractions, it represents a considerable share in the arid north. For
example, in Antofagasta, the world’s leading copper and second largest lithium-producing region, mining
accounts for nearly half of total consumptive use, contributing to depletion of non-renewable groundwater
resources (Acosta, 2018)). Mining activities rely substantially on groundwater, although the share of
non-conventional water supplies (e.g. desalination) has increased over time (Figure 2.5).
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Figure 2.5. Water consumption for copper mining has increased steadily

Water abstraction and circularity rate in copper mining, by source, 2012-21

Surface water Hl Groundwater Purchased water
Desalinated water B Brackish water Average total recirculation rate (%) (right axis)

20000 (8 100%

18000 90%

16000 - - - - - . 80%
14000 70%

— I
12000 | 60%
10000 50%
8000 40%
6000 30%

4000 | 20%
2000 10%
0%

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: COCHILCO (2022), Anuario de Estadisticas del Cobre y otros Minerales 2002-21 [Yearbook of Statistics on Copper and Other Minerals
2002-21].
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Box 2.1. Increasing lithium production presents challenges for water management

In the context of the global transition to net zero, demand for lithium is projected to increase tenfold
by 2040. In Chile, lithium is produced from brines; the process involves the evaporation of water
over long periods. The Atacama Salt Flat in Antofagasta is the site of Chile’s two largest lithium
mines. This area is one of the world’s driest regions and also the location of internationally
recognised wetlands and nationally protected areas whose boundaries often overlap with salt flats.

Water evaporation from the brines results in fresh (or brackish) groundwater flowing into the salt
flats, replacing the evaporated water. This may decrease freshwater availability for ecosystems, as
well as for other uses, including for drinking water supply. Lithium-rich brines are managed as a
mining resource, with the impacts on the environment managed through environmental permits.

The pressures on water resources from lithium mining are already acute in the Atacama basin,
where the lithium industry is the main abstractor of water. Lithium mining and processing also puts
pressure on water quality, though extensive assessments of the extent of contamination and
impacts are lacking. Pressures will extend to other regions where lithium extraction ramps up. Use
of desalinated water for mining operations is already on the rise. However, it must be transported
long distances from the coast to altitudes of up to 3 000 m above sea level, an energy-intensive
process. In addition to relying on non-conventional sources, water use efficiency will need to
improve. The impact on fragile salt flat ecosystems and wetlands must also be managed carefully.

Source: (Blair, Balcazar and Barandiaran, 2022p;; OECD, 2023y1)).
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2.1.2 Water quality

Urban and industrial wastewater, along with fish farming, agriculture and mining, are the main sources of
water pollution in Chile. Energy, fishing and aquaculture produce the largest shares of industrial
wastewater. Discharges from mining, port and transport infrastructure, and manufacturing also contribute
to water pollution. A significant share of wastewater discharges goes directly into the ocean, while inland
discharges are predominant in the Metropolitan region. All or nearly all of wastewater discharges are
released into the ocean in the regions of Atacama, Arica and Parinacota, Tarapaca, Valparaiso,
Antofagasta, Bio Bio and Magallanes and Antartica Chilena (Figure 2.6).

Figure 2.6. Urban and industrial wastewater and fish farming are main sources of water pollution

Pollution emissions to water bodies, 2020
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Note: Panel A: The region Arica and Parinacota pollutant emissions to water correspond to 577.74 tonnes in oceans.
Source: SINIA (2022), Medio ambiente y el impacto de la actividad antropica : Contaminacion [Environment and the impact of anthropogenic
activity : Pollution], Reporte del Estado del Medio Ambiente 2022 [State of the Environment Report 2022].
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Incomplete data and monitoring of surface water and groundwater quality impede a comprehensive
assessment of water pollution in Chile. Based on available data, chlorides (and related substances)
accounted for the largest share (45%) of pollutants in water in 2020 with sulfates and sulfides accounting
for around 34% (Figure 2.6). Diffuse pollution from agriculture is also a concern, with high levels of nitrates
and pesticides observed in surface water. Monitoring the extent of the problem is difficult, as key
environmental indicators such as nitrogen and phosphorus balances are lacking (OECD, 2022)).

In addition to agriculture, mining and other industrial activities, mainly in northern and central Chile, are
major sources of pollution. This makes heavy metal contamination a serious concern and challenge for
drinking water supply and irrigation (Vega, Lizama and Pastén, 2018yg)). It is estimated that more than 60%
of industrial discharges flow into sewerage networks and combine with domestic sewage, which is treated
by wastewater treatment plants before discharge. The remaining 40% of industrial discharges is either
deposited in river basins and irrigation channels, or discharged to the soil or directly into the ocean, without
adequate treatment (OECD, 201710)). This is especially concerning in regions where water is scarce and
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low or non-existent levels of water flows restrict the capacity of water bodies to dilute acidity, hazardous
chemicals and heavy metals.

2.1.3 Water management in the context of climate change

The impact of climate change on the hydrological cycle and rising temperatures exacerbate water-related
risks with diverse impacts across the territory. Climate change also generates uncertainty about future
water availability and greater frequency and intensity of extreme events. Climate impacts amplify seasonal
variation in runoff and increase flooding from heavy precipitation. In the arid north, there is high uncertainty
about projected changes in precipitation. For central Chile, declining snowpack is expected to reduce runoff
by up to 40%. In the southernmost regions, less runoff is projected due to decreased rainfall. Shrinking
glaciers and the melting of ice are projected to accelerate in the far southern basins, resulting in a higher
average runoff each year. Sea-level rise is expected to reduce groundwater recharge and increase
salinisation (Vicuna et al., 2021{111).

The Ministry of Environment (MMA) has developed an Atlas of Climate Risks (ARClim) to provide
information on projected climate change impacts and related risks. It includes a water resources module
that details the projected impacts of climate, vulnerabilities and adaptive capacity at a granular spatial
scale across the country. This is a valuable initiative to inform climate adaptation and sustainable water
resources management. Figure 2.7 illustrates the variation in several key risks related to climate change
and their dispersion across the territory.

A Water Resources Climate Change Adaptation Plan mandated in the Framework Law on Climate Change
is under preparation. The plan will consider measures to reduce climate risk and for disaster risk
management, to address floods, mudslides and other extreme events related to water resources. The plan
considers nature-based solutions. Research and experience with nature-based solutions attest to their
capacity to deliver multiple benefits for water management, climate adaptation and biodiversity cost
effectively (OECD, 2020(12]). They can also contribute to managing uncertainty related to climate change
by avoiding or delaying lock-in to capital-intensive grey infrastructure, allowing for flexibility to adapt to
changing circumstances (OECD, 2013[13)).
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Figure 2.7. Projected variation in water-related risks due to climate change

Variation in risks related to hydrological droughts, public water insecurity and flooding between historical (1980-
2010) and future scenarios (2035-65 under RCP8.5)
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Notes: Hydrological drought risk incidence (provincial level): hydrological drought is defined as the condition of extreme deficit water storage
and flows in the river basin with respect to historical conditions (1980-2010); future scenarios consider 2035-65 under RCP8.5. The severity of
adrought is characterised by its magnitude and frequency. The risk index considers hazard, exposure and vulnerability. Higher risks are reflected
by higher demand than supply in areas with extremely low flows and limited resilience. Risk to public water security: meteorological drought is
defined by the precipitation deficit. The map displays the impact of climate change, as expressed in the incidence of drought and potential
evapotranspiration, on public water supply (urban and rural). It represents which municipalities are more likely to experience adverse health and
well-being impacts associated with water insecurity under historical and/or future climatic (hazards), social and institutional conditions (exposure
and resilience). Data at the municipal level are limited to the information available in the 2018 National Water Balance

Source: MMA (2020), Atlas de Riesgos Climaticos: Recursos Hidricos [Atlas of Climatic Risks: Water Resources], arclim.mma.gob.cl; Biblioteca
del Congreso Nacional de Chile, Informacion Territorial, Mapas vectoriales: Mapoteca [Library of the National Congress of Chile, Territorial
Information, Vectorial Maps: Map Collection], www.bcn.cl/siittmapas_vectoriales/index_html (accessed 3 August 2023).

2.1.4 Water supply and sanitation services

Chile has achieved close to universal access to safely managed drinking water and a relatively high share
of access to safely managed sanitation services (Figure 2.8). Access to both drinking water and sanitation
services (WSS) improved between 2010 and 2020, from 96% to 99% for drinking water and from 63% to
79% for sanitation. The share of the population with access to WSS services in Chile is the highest in the
Latin America and Caribbean (LAC) region (74% for drinking water and 46% for sanitation in LAC). This is
broadly in line with OECD averages, although access to sanitation remains below the OECD average of
84%.
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Figure 2.8. Chile has achieved nearly universal access to drinking water and relatively high levels
of access to sanitation in urban areas

Progress assessment of SDG 6 “Clean water and sanitation”, selected LAC countries and OECD average, 2010-20
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Note: Indicator 6.1.1 refers to the population supplied with intra-domiciliary water from an aqueduct; Indicator 6.2.1a refers to the population that
lives in dwellings with a sanitary service connection to sewage or septic tank. OECD LAC averages includes OECD members (i.e. Chile,
Colombia, Costa Rica and Mexico) and candidates for accension (i.e. Brazil and Peru).

Source: WHO/UNICEF (2021), Joint Monitoring Programme for Water Supply, Sanitation and Hygiene.
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Private operators regulated and supervised by the government deliver WSS services in urban areas of
Chile. Private operators have 30-year concession contracts, with the infrastructure owned by the state.
The privatisation of the sector is credited with spurring significant investment in wastewater treatment, with
a rapid increase of coverage from zero to universal in a span of roughly 15 years. This approach has been
largely successful in delivering nearly universal access to reliable, financially sustainable urban WSS
services. Still, the share (around 30%) of non-revenue water from urban public water supply is relatively
high. Challenges include the need to reduce non-revenue water, expand tertiary wastewater treatment and
enhance resilience to climate change impacts.

For wastewater treatment, more than two-thirds of wastewater receives at least secondary treatment. The
share of primary treatment hovered at just over 20% from 2010 to 2018. Maritime outfalls, located mainly
in coastal cities in the north, account for 11.6% of the total number of wastewater treatment systems
(Molinos-Senante, 2018141). These rely on dilution in the ocean rather than removal of pollutants from
wastewater, and hence are not effective wastewater treatment systems. Nutrient removal in wastewater
treatment plants is necessary to avoid excessive nutrient discharge into receiving water bodies. This is
common practice in many OECD countries but limited in Chile (Vega, Lizama and Pastén, 2018g).
Excessive nutrient discharges contribute to eutrophication of water bodies.

Despite overall high rates of access to WSS, there are important urban-rural disparities in Chile, as in
many countries. About 2 million people have access to drinking water through rural water systems, which
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are managed by communities via committees or co-operatives. The number of WSS systems serving rural
populations increased by 35% between 2010 and 2022 as a result of an investment programme led by the
Ministry of Public Works (MOP) and implemented by the Directorate of Hydraulic Works. Expansion of the
service network continues, with plans to build some 25 water and sanitation systems annually.

The quality of drinking water and limited coverage of sewerage and wastewater in rural systems are major
issues. Many rural systems fail to meet quality standards. There have been no effective mechanisms,
including reliable sources of financing and technical capacity, to ensure proper operation and maintenance.
Technical capacity of community water organisations is limited. Municipalities are responsible for grants to
vulnerable households and often do not manage the funds properly.

The Law on Rural Sanitary Services (20 998) came into force in November 2020. In a positive
development, it established a regulatory framework for rural WSS covering such key areas as tariff setting,
inspection and registration of operators. However, implementation has been delayed, due in part to the
COVID-19 pandemic. Effective and timely implementation of the law would provide a much stronger basis
for reliable delivery of rural WSS to communities. Robust economic regulation for rural WSS can set
performance standards for service provision, monitor and incentivise performance, and assess
development plans for expanding and maintaining service provision.

2.2 Water strategies and basin plans

The Strategic Plan “2030 Water and Sanitation Agenda” developed in 2019 under the Superintendency of
Sanitation Services (SISS) under the MOP articulated the main strategic objectives for water management.
This plan spurred development of Strategic Water Management Plans (PEGHSs). These describe the
general characteristics of the basins (water quantity, environmental quality, climate change and
governance), identify gaps and evaluate actions to address these gaps. In 2019-20, basins with the most
information available and the most acute water issues were prioritised.! By 2022, PEGHs covered 48
basins.

More recently, the National Just Water Transition Strategy (2022-26) set out a national agenda for
systematic reform of water governance and management in Chile, in line with the objectives of the
Socio-ecological Just Transition. It sets out a comprehensive agenda across main thematic areas: i) water
for human needs, including the human right to water; ii) multi-purpose water infrastructures for water
security; iii) strong public institutions and stakeholder participation at national- and river-basin level; and
(iv) safeguarding water for ecosystems.

The approach reflects a needed step-change in water management with an emphasis on stronger
inter-ministerial co-ordination, basin-level governance and action to ensure water resources are managed
in the public interest, including protection of freshwater ecosystems. The Programme for Results,
developed by the MOP and MMA with the World Bank, supports Chile’s Just Water Transition. It
emphasises supporting river basin governance, strengthening rural WSS and enhancing resilience to
climate change through water management, including nature-based solutions.

The 2022 reform of the Water Code advanced basin-level planning by requiring a Strategic Plan for Water
Resources in Basins (PERHC) for all basins. The plans should be publicly available, reviewed every five
years and updated every ten years. The 2022 Framework Law on Climate Change (FLCC) (Article 13)
requires certain factors in the plans, such as the characterisation of water risks and socio-economic factors
in line with the principle of equity and climate justice. The FLCC also requires the MOP to enact a regulation
for the elaboration, updating and revision of the plans, as well as monitoring and reporting, and public
participation. The regulation was approved by the Comptroller General of the Republic in January 2024.
The regulation specifies the creation of “Strategic Water Resources Tables” in each basin to engage all
relevant actors in the elaboration of the PERHC.
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The PERHCs will use the PEGHSs already developed as an input, along with other available information.
The PERHCs require more comprehensive information and address some limitations of the PEGHSs. This
includes improving hydrological and hydrogeological modelling to inform decision making at the relevant
spatial scale and to incorporate information on water use rights. The plans must include a recovery plan
for impacted aquifers in terms of both the quantity and quality of resources. The evaluation of measures
for each basin should include the costs and benefits of different alternatives. Co-ordination with other
government plans and regulations will be strengthened, notably the National Plan for Adaptation to Climate
Change.

The development of PEHRCs for all basins can support more integrated planning and policy decisions.
They aim to be comprehensive with improved design that can better inform basin-level decision making
and strengthen co-ordination with other government plans. However, the plans will require significant
resources and technical capacity. Further, they are only indicative and not required by statute. Chile should
assess whether plans, at least certain provisions, should be legally binding. Moreover, the period for public
participation should be extended beyond the 60 days minimum foreseen in the FLCC.

2.3 Institutional arrangements for water management

Water governance in Chile is complex and fragmented, involving over 40 water-related institutions
delivering over 100 functions at different scales. The institutional landscape for water management is one
of the most centralised and, at the same time, fragmented in the OECD, with limited prerogatives at the
subnational level (OECD, 2017p15)). A striking feature of the Chilean water management model has been
the absence to date of integrated basin governance systems. In the absence of river basin governance,
Water Users Organisations (WUOs) have acquired the experience and social acceptance to manage water
resources. However, they typically focus on irrigation related to a specific river, or section of a river, without
control over all rivers and tributaries that form a basin. There is limited co-ordination with other groundwater
users, resulting in the neglect of hydrological interconnections between the river and the aquifers (OECD,
2017p15)).

The establishment of pilot organisations for river basin governance in 16 basins seeks to redress the
fragmented nature of water management by anchoring activities at the basin scale and promoting
decentralised decision making. In a welcome step, these pilots also aim to expand the range of
stakeholders in water management beyond the remit and focus of the Monitoring Boards in place in several
basins.

To promote basin-scale governance effectively, river basin organisations will need clear decision-making
competencies and adequate human and financial resources. In the context of decentralisation, the roles
of the national, regional and local authorities need to be clearly defined. In Chile, regional governments do
not have direct competences in water management, although they do have responsibility for territorial
planning. A bill to formalise establishment of basin-scale governance organisations is pending. This bill
should be a priority to provide a legal framework to establish river basin governance. Further, it should be
part of a broader strategy to establish autonomous bodies with clear planning and management functions
and the requisite human and financial resources to perform them (Box 2.2).
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Box 2.2. River basin governance: An example from Spain

The spatial scope of water management and hydrological planning in Spain is the river basin district.
Water policy competences (hydrological planning, granting of water use rights, protection and
management of the public water domain, water quality control, design and implementation of main water
infrastructure) are attributed to the state level in river basins that exceed the territorial scope of a single
Autonomous Community, and are attributed to the Autonomous Communities in basins that are entirely
within their territory.
River basin organisations (RBOs) were created in 1926 and have been operating uninterruptedly up to
the present day. Attached for strategic and administrative management purposes to the Ministry for the
Ecological Transition and the Demographic Challenge, they are public law entities with their own legal
personality and assets, which provide water management services with functional, economic and
financial autonomy.
The ministry submits the hydrological plans proposed by each RBO and the National Hydrological Plan
to the government for approval. It also has competence over the granting of water use rights by means
of infrastructure of general interest, infrastructure for water supply, treatment and desalination that
concern the territory of more than one autonomous community, and any other action that is declared to
be of general interest by a law.
RBOs in Spain have the following functional structure:

e Governing bodies: The president, appointed by the government, exercises the highest

managerial and executive functions of the RBO, and the Governing Board.

o Management bodies: the Users' Assembly, the Discharge Commission, the Exploitation Boards
and the Works Boards. Through the full participation of water users, the Exploitation Boards
and the Users' Assembly co-ordinate operation of the hydraulic works and water resources in
the basin. The Discharge Commission collaborates with the president of the RBO in determining
the appropriate regime for the exploitation of reservoirs and aquifers in the basin.

e Participation and planning body: the Water Council of the River Basin District promotes
information sharing, public consultation and active participation in the hydrological planning
process and proposes to the government, through the ministry, the hydrological plan for the
basin and its subsequent revisions.

o Co-operation body: the Committee of Competent Authorities ensures proper co-operation in the
implementation of water protection regulations. It involves the state, regional and local public
administrations and has a key role in the elaboration, co-ordination and implementation of the
measures of the hydrological plans for fulfilment of environmental objectives.

e Technical support: Several technical support offices equipped with human and material
resources provide technical functions for each RBO and its functional bodies.

The model of water management and governance in Spain, through RBOs, is a good example of the
application of the OECD Council Recommendation on Water and the OECD Principles on Water
Governance. It ensures an allocation of water resources based on long-term basin-wide water
management plans, considering availability and the criteria of use efficiency, general utility and
productivity. The approach promotes integrated management of surface water and groundwater
resources, with the participation of all stakeholders, especially users. Finally, it encourages
implementation of public policy measures adapted to local conditions.

Source: Government of Spain (1988), Royal Decree 927/1988 on the Regulaton of Public Water Administration,
www.boe.es/buscar/act.php?id=BOE-A-1988-20883.

The Inter-Ministerial Committee on Just Water Transition (CITHJ), chaired by the MMA, was created in
2022 to provide a co-ordination platform among the six ministries? with competence in water management.
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It develops short, medium and long-term roadmaps to address the water crisis and define immediate
actions.

Chile lacks an integrated national authority to make strategic decisions for the water sector based on
professional and technical recommendations. Efforts to improve co-ordination on water management are
important developments. Still, these efforts are insufficient to advance the alignment and co-ordination of
all agents intervening in water management at all levels, as well as stakeholders. Chile should thus
establish a central governmental authority to regulate, plan, develop, conserve and protect water resources
and provide holistic management for water and wastewater. Select examples from OECD and partner
countries are highlighted in Box 2.3.

Box 2.3. National water authorities: Examples from OECD and partner countries

Institutional arrangements to manage water resources vary widely in OECD and partner countries.
Responsibilities for water policy and management are primarily defined by specific water and
environmental laws but may also be enshrined in the national Constitution. Nearly all OECD countries
involve both central and subnational governments in water policy design, planning and management.
As a good practice for water governance, “form should follow function” in the design of institutional
arrangements. There should be a clear understanding of objectives and clarity on roles and
responsibilities at all levels of governance (national, regional, local, river basin).

Select examples of national water agencies are illustrated below:

o Israel's Water Authority: Established in 2006 with an amendment to the Water Law, the Water
Authority is the governmental body authorised to govern all aspects relating to the water and
sewage sector in Israel, including its management, planning, development, operation and
regulation. The main goal of the Water Authority is to enable regular and reliable supply of water
to all water consumers in the required quality and quantity, at reasonable prices, while
preserving the water sources for future generations.

o Brazil's National Water Agency (Agéncia Nacional de Aguas [ANA]): Created in 2000, ANA
provides a qualified and stable institution to facilitate forward-looking reforms of water
management in Brazil. Both a regulatory and an executive agency, ANA combines the high
standards and hierarchical position of a regulator at the federal level and the capacity for
on-the-ground action as the executive authority for federal rivers (to oversee licences for water
uses and collect water charges). It has strong technical capacity and serves as a trusted partner
to co-ordinate water resources management with state water agencies and river basin agencies.

e Peru’s National Water Authority (Autoridad Nacional del Agua [ANA]): Created in 2008, ANA
serves as the governing body of Peru’s National Water Resources Management System. It is
the highest technical and regulatory authority on water resources in the country with its own
budget and legal status. It elaborates, manages, executes and supervises the National Water
Resources Policy and Strategy, promulgates regulations and establishes procedures for
integrated water management (for both surface water and groundwater). It also helps
co-ordinate a number of public entities related to water resources management with ANA.

Source: (OECD, 2015(1¢;; OECD, 2021117)).
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2.4 Policy instruments for water management

2.4.1 Water allocation

Water resource allocation is a fundamental issue for Chile to ensure the sustainable management of water
resources. The legacy of water allocation in Chile presents a challenging context, unique in international
experience. The 1981 Water Code established the system for allocation and use of water resources based
on tradeable water use rights (derechos de aprovechamiento de aguas, DAAs). Water resources are
legally defined as “national property for public use”, while rights to use water are defined as private
property, allocated free of charge and granted in perpetuity. They are separate from land ownership. In
many cases, water rights are freely tradeable, without prior authorisation or consideration of third-party
impacts (OECD, 2015p1g;). While other countries have recognised private property rights to water and water
markets, none has done so in such a deregulated and unconditional way as Chile (Bauer, 20134).

The state’s limited authority to regulate these rights and lack of transparency of the water market led to
over-allocation and extreme concentration of water rights, overexploitation of some aquifers, drinking water
shortages in some rural areas and conflicts among water users. Most water market transactions are among
agricultural users. The wide range of prices for water trades reflect the influence of the individual bargaining
power of buyers and sellers (Hearne, 201819)). The 2005 reform of the Water Code strengthened regulation
on groundwater management and set minimum flow requirements for new water rights to preserve the
resilience of water bodies, but many market and information failures remained.

In April 2022, major reforms to the Water Code (Law 21.435) helped bring the allocation regime closer in
line with good international practice, but serious challenges remain. Two major changes are fundamental.
First, the law enshrines the priority of supply for human consumption, sanitation and subsistence domestic
use both in the granting and in the exercise of water use rights. The reform recognises access to water
and sanitation as an essential and inalienable human right and that water is a national good for public use.
Second, it defines water use rights as a real right over waters allowing temporary use and enjoyment of
them, in accordance with the rules, requirements and limitations prescribed by the Water Code. The law
replaces the concept of owner (duefio) of the rights of use by that of holder (titular) of such rights.
Groundwater is declared as a national asset for public use under the new law, without prejudice to the
owner of land in the aquifer’s domain. It is prohibited to grant water rights in glaciers and in protected areas,
such as national parks, national reserves, reserves of virgin regions, natural monuments, nature
sanctuaries and wetlands of national importance.

The DGA’s Public Water Cadastre records registered water rights and approved requests related to the
transfer of rights and changes in the collection and supply point. Figure 2.9 provides an overview of the
water rights registered over 1990-23 by type of water body, type (consumptive or non-consumptive), use
and conditions of exercising the right (occasional, permanent, etc.). The number of registered water rights
allocated in Chile has nearly doubled in the past decade. In several instances, more than 100 water rights
in the Public Water Cadastre were allocated to a specific user in the same year and in the same basin for
consumptive rights for irrigation.
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Figure 2.9. Most water rights in Chile are permanent, continuous rights allocated to irrigation
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Note: “Other water uses” includes but is not limited to medical purposes, observation and analysis. “Consumptive rights” entitle the holder to
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in the same quality and quantity, and in a timely fashion. Water rights attributed between 1990 and 2023 were considered. Values are cumulative
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Source: DGA (2023), Derechos de aprovechamiento de aguas registrados en DGA, Consolidado Nacional [Water Use Rights Registered in
DGA, National Consolidation].
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Moreover, a significant number of water rights are not registered in the Cadastre, impeding a
comprehensive and accurate understanding of allocated water resources. Critically, the 2022 reform of the
Water Code establishes that water rights not registered in the Water Property Registry at the time of the
law’s enactment must be registered by 6 April 2025.3 After the deadline, unregistered water rights will
expire. Registered water rights are projected to triple by the deadline, reaching more than 300 000. The
DGA’s Inspection Department monitors abstractions, but its capacity is limited. Penalties exist for illegal
abstraction and may constitute a crime. The Senate is discussing a bill to amend the Criminal Code to
increase penalties for crimes of illegal water abstraction.

Under the new reform, new water rights are temporary and granted through a concession. The duration of
30 years is contingent on the availability of water resources and the sustainable use of groundwater. DGA
methods to determine water availability for allocation are highly sensitive to the period of time used for the
analysis. This can lead to underestimating the variability of resources available and the impact of long-term
trends, including climate change (Barria et al., 201920}). In addition to revising methodologies to inform
water allocation decisions, the DGA could consider establishing new water rights as a share (percentage)
of available resources rather than as an absolute volume of water that can be abstracted. This provides
more flexibility over the course of the concession to adjust the amount of water that can be abstracted in
line with availability. This approach can more equitably share the risk of scarcity across users. The OECD
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Health Check for Water Resources Allocation can guide review of allocation arrangements and bring the
system more in line with good international practices (OECD, 2015}1s)).

Minimum ecological flow requirements must be established for the preservation of nature, considering the
ecological conditions for each surface water body. In an important development, these minimum ecological
flows must be considered in the granting of new water rights. However, this is not sufficient to ensure
minimum ecological flows in the case of water rights already granted or restore deterioration of freshwater
ecosystems in over-exploited basins. Further, the DGA may allocate water rights to ensure minimum
ecological flows and ecosystem preservation. An environmental impact assessment would evaluate the
potential for water rights to be incompatible with minimum environmental flows. However, the DGA and
the System of Environmental Impact Assessment use different methodologies to assess minimum
ecological flows. Amendments to the Water Code (article 129 bis) in July 2023 specify that a regulation to
be signed by the Ministers of the Environment and Public Works will set out new criteria for establishing
minimum ecological flows. This is an important opportunity to define and consistently apply a robust and
harmonised method to establish and enforce minimum ecological flows. Box 2.4 summarises the example
of establishing minimum ecological flows in Spain.

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024



108 |

Box 2.4. Ecological flow regime: An example from Spain

The natural flows of many rivers in Spain are altered by infrastructures (storage reservoirs), diversion
for water use and other causes. A regime of ecological flows facilitates compliance with environmental
objectives, seeking to reduce the pressure from alteration of natural flows. In this way, it replicates the
functions of the natural regime in each river.

Spain has made significant progress in this respect and has established ecological flow regimes for all
water bodies:

¢ minimum flows under hydrological normality, with a distribution of temporal values over the year
e minimum flows under a situation of prolonged drought

e« maximum flows, with a distribution of temporary values, which are established in river sections
affected upstream by the existence of a reservoir, and where it is necessary to limit them for
environmental reasons

e generating flows, which is a regime of artificial floods in highly altered river sections, and which
simulates in some way the effect of high natural river flows

e rates of change, where the rate of rise or fall of flow is limited in river sections affected upstream
by regulating infrastructure.

The regime of ecological flows is included in the Hydrological Plan of each river basin district. As such,
it is a prior restriction on water use (legally binding), both for new water use rights granted after approval
of the plan and for those already in existence. It respects only the priority of use for water supply for
human consumption. Plans also consider the environmental needs of important wetlands.

Ecological flows are set up in accordance with the Hydrological Planning Regulation and the
Hydrological Planning Instruction. They are calculated through technical studies based on hydrological
and hydro-biological (habitat availability) methods. Their compatibility with water uses is analysed
through modelling studies of the availability of the water resource and the alternatives for its
management in order to satisfy water demands.

The proposed environmental flow regime is subject to public consultation and active participation by
water stakeholders. This takes place within the framework of public participation for the preparation and
approval of the Hydrological Plan of each river basin (or its periodic revisions). If the environmental flow
regime affects pre-existing water use rights, its establishment and implementation may include, in
addition to public consultation, an agreement phase with stakeholders.

Source: Government of Spain (2007), Decree 907/2007 Regulation on Hydrological Planning, www.boe.es/eli/es/rd/2007/07/06/907/con;
Ministry of Environment, Rural and Marine Environment (2008), Hydrological Planning Instruction (revised 29 December 2016),
www.boe.es/buscar/pdf/2008/BOE-A-2008-15340-consolidado.pdf.

The DGA has the power to curtail the exercise of water rights due to the non-effective use of the resource
or if the sustainability of the water resource is threatened. A declaration of exhaustion of natural sources
(article 282) prohibits the granting of new water rights in sources of surface water (rivers, lakes, lagoons).
There have been 15 such declarations to date. The DGA expects some 50 areas will be declared depleted
by 2025. In cases of non-effective use, DDAs for consumptive uses expire in five years; for
non-consumptive uses, they expire in ten years.

The DGA can declare “restriction areas” and “prohibition zones” for new exploitations. Declarations of
restriction areas (articles 65 and 66) apply to groundwater when there is a risk of serious depletion of an
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aquifer or its sustainability. Prohibition zones (articles 63, 64 and 67) are designated when the sum of
existing water rights compromises the availability of resources determined in a technical study. In such
cases, water rights holders must install and maintain systems to measure flows, volumes abstracted and
transmit this information to the DGA.

As of May 2023, preventive measures for excessive allocation of DAAs covered 31% of the national
territory. In all, 102 hydrogeological sectors (83 598 km?2) of common use had been decreed as prohibition
zones, and 98 as restriction areas (71 214 km?2). These measures seek to prevent the depletion of basins
and aquifers and allow the DGA to take specific actions, such as the formation of WUOs. The DGA’s
Effective Extraction Control System applies to both groundwater and surface water.

The president can declare water scarcity zones in the event of a severe drought, at the request of the DGA.
The 2022 reform of the Water Code reinforces this power. Scarcity zones can be declared for up to one
year, with successive extensions possible. Such a declaration requires the responsible authority to present
an agreement for the redistribution of water within 15 calendar days. The number of decrees designating
scarcity zones rose from 8 to 35 between 2016 and 2022, affecting half of Chile’s 56 provinces in 2022
(Figure 2.10). As of 2022, multiple water scarcity zones were concentrated in population centres
(Figure 2.11).

Figure 2.10. Rising number of scarcity zones reflects extraordinary drought conditions

Number of decrees declaring scarcity zones and number of provinces affected
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Note: Water scarcity zones can be decreed in those areas with an extraordinary drought, defined according to hydrometeorological criteria
(i.e. based on data on precipitation, river flows, reservoir volumes and aquifer conditions). Regions decree water scarcity zones, which can
encompass multiple provinces and municipalities.

Source: DGA (2023), Planilla Decretos Zonas de Escasez Hidrica (2008-2023) [Water Scarcity Zones Decree Spreadsheet (2008-2023)]
https://dga.mop.gob.cl/administracionrecursoshidricos/decretosZonasEscasez/Paginas/default.aspx (accessed 17 August 2023).

StatLink Sa=r https:/stat.link/arglxz

OECD ENVIRONMENTAL PERFORMANCE REVIEWS: CHILE 2024 © OECD 2024


https://dga.mop.gob.cl/administracionrecursoshidricos/decretosZonasEscasez/Paginas/default.aspx
https://stat.link/arqlxz

110 |

Figure 2.11. Concentration of multiple water scarcity zones in population centres

Number of declared water scarcity zones, by province, 2022
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Source: DGA (2023), Planilla Decretos Zonas de Escasez Hidrica [Water Shortage Zone Decree Spreadsheet] (2008-2023),
https://dga.mop.gob.cl/administracionrecursoshidricos/decretosZonasEscasez/Paginas/default.aspx (accessed 17 August 2023); Biblioteca del
Congreso Nacional de Chile, Informacion Territorial, Mapas vectoriales: Mapoteca [Library of the National Congress of Chile, Territorial
Information, Vectorial Maps: Map Collection], Mapas vectoriales — (bcn.cl) (accessed 3 August 2023).

As water scarcity becomes more common and water shortages more persistent, emergency measures will
be insufficient to deal with conditions that have become the “new normal”. Historically, Chile has addressed
scarcity issues by increasing supply (Donoso, 20212;). The Drought Plan launched in 2021 focused on
promoting investments in desalination, modernisation of irrigation (including construction plans for
26 reservoirs) and rural drinking water. Expanding new sources of supply, such as desalination and
wastewater reuse, have considerable potential. However, Chile should also introduce demand
management measures, improve water use efficiency, and ensure a robust and flexible water allocation
system. Key lessons from allocation reforms in OECD and partner countries are summarised in Box 2.5.
These should be fundamental pillars of Chile’s strategy to manage water resources over the long term,
including addressing the impacts of climate change.
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Box 2.5. Water allocation reforms: Lessons from OECD and partner countries

Reforming water allocation arrangements can be contentious and institutional path dependency can
raise the costs of making allocation more flexible. A number of OECD and partner countries have
pursued or are pursuing such reforms to improve the sustainable management of water resources;
adapt to current and future water challenges; and facilitate water allocation to higher value uses,
including for ecosystem services. A review of ten OECD and partner countries’ experience with
allocation reforms provides some lessons learnt.

¢ Making the case for reform. Water reforms may be driven by an accumulation of pressures
over time or spurred by a “trigger event”, such as a severe drought. Concerns about water
scarcity and insufficient water for ecosystems are often key factors. Water reforms can also
emerge from broader political reforms or social movements outside of the water sector, such as
efforts to improve economic efficiency (e.g. Australia, Israel) or equity in the distribution of
resources (e.g. South Africa). Well-documented evidence of the limitations of allocation
arrangements to address current and future pressures can demonstrate the value of reform
(e.g. England and Wales). The perceived shortcomings of the water allocation system strongly
shape reform options (e.g. Alberta, Canada, England and Wales, France, South Africa).

o Water allocation reform is an iterative process that extends over many years, even
decades. This has been the case in the Murray-Darling Basin, Australia; the Yellow River Basin,
People’s Republic of China; and South Africa, where allocation reforms have spanned decades.
This is also the case in Chile, with periodic, often incremental, reforms to the 1981 Water Code
over the past 40 years.

o Effective and meaningful stakeholder engagement facilitates allocation reform.
Experiences from Israel, Alberta, Canada, England and Wales, New Mexico, the United States
and South Africa attest to the importance of stakeholder engagement to achieve credible and
lasting reforms. Case studies also illustrate the wide range of opportunities to engage
stakeholders effectively throughout the process.

o Negotiating accompanying measures and balancing divergent interests is essential.
Measures to mitigate the negative impacts of reforms can facilitate progress. For example,
water rights users can be compensated for reductions to these rights (e.g. Australia) or an
interim period can allow adjustment to new allocation measures (e.g. prices, change in rights).
Finding compromise on contentious issues is needed, such as determining the appropriate level
of water pricing for irrigation (e.g. Israel) or government support to financing water infrastructure
(e.g. France). In some contexts, a powerful central authority can play an essential role in
resolving disputes.

Source: (OECD, 2015y1g)).

2.4.2 Water quality standards and regulations

The implementation of water quality standards in Chile remains incomplete and requires further
development and updating. Drinking water must comply with 43 quality parameters related to the presence
of chemicals and metals; turbidity; the presence of microorganisms; physical characteristics; and the
absence of bacteria. There are two primary environmental quality standards for water (NPCAs) (focused
on protecting human health). These have not been implemented to date. Of the 101 basins, only 6 have
secondary environmental quality standards* (NSCAs) (focused on the preservation of aquatic
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ecosystems). These secondary standards are local in nature, each with its own parameters and maximum
values of pollutant concentrations tailored to the context of the freshwater system.

A further eight NSCAs are under development. The approach to developing these environmental quality
standards is complex and slow; dedicated human resources are limited. Economic costs and benefits are
analysed to develop water quality and emission standards. While this is a good practice, the methodologies
typically applied often fail to capture important non-market benefits, such as improved ecosystem services.
Chile should accelerate development of secondary standards for water quality. A standard list of basic
water quality parameters could be defined for the national territory to simplify the process. Implementation
of measures towards achieving the national secondary standards could initially focus on priority basins
with the most pressure on water quality and the greatest potential net benefits to society from improved
water quality. Additional parameters could be defined for individual basins depending on hydrological
considerations, ecological considerations and specific pressures. In addition, Chile could consider
developing a water quality Watch List to improve information on substances of greatest concern in view of
possible future setting of environmental quality standards.

Chile has several water quality monitoring instruments. The DGA’s network of 1 523 monitoring stations
covers 78 of the 101 basins (77%). This is an improvement from the 829 stations in 2014 where only 61%
of basins were actively monitored (Vega, Lizama and Pastén, 2018g)). Despite advances in recent years,
water quality monitoring is fragmented across different institutions. The frequency of sampling should be
increased. The lack of a comprehensive and integrated monitoring network, and insufficient data, impede
decision making and policy development to improve water quality.

The coverage of wastewater discharge standards remains patchy and standards are outdated. There are
three main standards: sewage (DS 609/1998), surface waters (DS 90/2000) and groundwater
(DS 46/2006). These discharge standards have not been updated in the past two decades, although they
are under review. Emission standards cover some, but not all, regulated pollutants and only selected
activities and sectors. There are no specific standards and regulations for agricultural wastewater sources,
including aquaculture.

Wastewater discharge standards do not define the scope of primary, secondary or tertiary treatment.
Tertiary wastewater treatment is not required to comply with discharge standards, as secondary treatment
(mostly activated sludge) is sufficient. The reform of DS 90/2000 increases the stringency of discharge
standards for certain surface water bodies. However, it does not consider parameters or limits that require
tertiary treatment to comply with the standard. Requiring the nutrient removal in wastewater treatment
would reduce excessive nutrient discharge into receiving water bodies, and thus eutrophication (Vega,
Lizama and Pastén, 20189)).

There are no specific standards and regulations for agricultural wastewater sources (including
aquaculture). Wastewater discharge standards are completely disconnected from environmental quality
standards for water bodies. Chile should pursue more stringent wastewater discharge standards, broaden
their coverage to other key sources of pollution (notably agriculture, aquaculture and mining) and link
explicitly to secondary water quality standards, as is common practice in most OECD countries. As a
complement to improved wastewater treatment, Chile could also consider nature-based solutions, such as
restoration or construction of wetlands and buffer zones, as a cost-effective approach to improve water
quality.

Given the constraints related to water availability, Chile has recognised the need to promote reuse of
treated wastewater (“grey” water) for industrial or agricultural activities. It is considering a few projects, but
they remain at early stages. Chile passed a law (21.075) regulating the collection, reuse and disposal of
grey water in 2018. However, the Ministry of Health has not yet formalised the corresponding regulation.
Congress approved modification of the law in October 2023, which expands the use of grey water to
forestry and agriculture.
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Legislation does not define who owns the rights to waters discharged through wastewater treatment plants
into surface waters or reused for irrigation. A clear legal and regulatory framework is needed. It should
establish well-defined quality parameters and a robust monitoring system for treated effluent to be used
for irrigation or other purposes. This is an important prerequisite to stimulate demand for and promote
development of wastewater reuse in Chile. Moreover, environmental flows should be set particularly in
sub-basins and aquifers that rely on treated wastewater discharges to maintain a minimum flow or
recharge.

The remediation of contamination is a looming challenge, one the regulatory framework is inadequate to
address. The MMA and the DGA have made significant regulatory efforts to prevent future contamination,
but there are no national efforts to identify, assess and remediate contaminated sites. Better water quality
monitoring is a prerequisite to identify damages and remediation needs. Pollution Prevention and
Decontamination Plans (PPDAs) can only be developed after violation of an environmental standard.
These plans may employ emission standards, tradeable emission permits, emission taxes or user fees to
promote environmental improvements (Melo and Perez, 2018p21;). However, lack of secondary
environmental standards for water quality directly impedes development of PPDAs for affected water
bodies.

As a complement to substance-by-substance water quality monitoring, Chile could make better use of
non-targeted or effect-based techniques. Isotopes and bioanalytical methods, for example, could vastly
improve water quality management (Brack et al., 2019p22;; OECD, 202323). Effect-based methods can
screen potentially harmful pollution and contamination hotspots, including pollution by mixtures of
chemicals and chemicals that are not regularly monitored. This would seem appropriate considering both
the wide range of pollutants (from agriculture, mining or urban wastewater) affecting freshwater quality in
Chile and the lagging standards for water quality and monitoring. Isotopes can trace the pollution source.
Such methods may seem advanced, particularly since routine water quality monitoring system is still in
development. However, their ability to screen water quality risks can help prioritise monitoring and establish
secondary water quality standards for national and basin-specific substances. Nevertheless, these
methods cannot replace the need to collect detailed information on the composition and characteristics of
the specific pollutants on the site and the extent of the contamination, which are required for risk
assessment and the preparation of remediation plans for contaminated sites.

2.4.3 Data and information

Chile has a range of disparate information sources and data platforms to inform management of water
resources. A number of tools exist, notably the National Water Balance (updated in 2017); the Online
Hydrometric System to capture satellite data on meteorological and hydrological conditions; the National
Water Bank — a repository of data used to produce official hydrological statistics; the National Institution of
Statistics’ database with key datasets on water; the National Inventory of Wetlands; and the Atlas of
Climate Risks.

Still, a number of information and data gaps have been identified, including in spatial coverage of the
quantity and quality of surface water, groundwater and ecosystems, and monitoring frequency and
coverage (National Water Board, 2022j24]). Challenges related to accurately monitoring water abstractions
and water quality data are especially acute. Information on water quality is fragmented across different
institutions; water quality information on specific impacts from activities of national interest, such as diffuse
pollution sources and aquaculture, is lacking; available information on water quality is also insufficiently
disseminated. There is an absence of research on, and monitoring of, emerging contaminants (including
pharmaceuticals, cosmetics and personal care products) (National Water Board, 202224;). In addition,
there are long time lags between DGA sampling of water quality and reporting.

A reference centre for water quality is absent, creating a challenge to reconcile disparate analyses by
different laboratories and monitoring campaigns. There is a lack of reliable data on water use rights. For
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the provision of drinking water services, SISS has established information protocols that private companies
use to report data. Nevertheless, capacity to validate the information provided is lacking.

Building on the various data and information sources available, Chile would benefit from a centralised
platform for water quality and quantity management. Such a platform would provide a coherent and more
comprehensive source of key information to support efforts to monitor water resources and inform policy
and planning.

2.4.4 Economic instruments for water management and WSS

The use of economic instruments for water management in Chile is limited. There is untapped potential to
better apply the polluter pays principle and the beneficiary pays principle. There are no abstraction charges
for the use of water resources. Pricing water via abstraction charges can generate revenue that could
support water management, internalise negative externalities associated with water abstractions and send
a price signal to users to discourage inefficient and low-value water uses (OECD, 20151s)). The 2005
reform to the Water Code introduced a non-use tariff for unused water to address speculation and hoarding
of water rights, which is mainly an issue for non-consumptive rights (for hydropower). Once the water use
right is determined to be “unused”, the tariff is levied based on a system of escalating charges (OECD,
2015p1)). Water effluents, pesticides and fertilisers are not taxed or charged. The previous review
recommended such economic instruments for water management, but there has been no progress on this
front.

Chile is a leader in the LAC region in the effective implementation of economic regulation of urban WSS
services (Fernandez, Saravia Matus and Gil, 202125)). Tariffs for drinking water and sewerage are charged
at a uniform rate per cubic metre across all users and adjusted for inflation. There are no block tariffs. A
fixed charge is also applied, regardless of consumption levels (Fernandez, Saravia Matus and Gil, 202125)).
The variable portion of the tariff is adjusted seasonally, with a higher value during the peak summer period
(1 December to 31 March), reflecting the scarcity value of the resource. The peak seasonal rate contributes
to managing demand to avoid reaching the capacity limits of the water distribution network.
Overconsumption of drinking water triggers an additional charge; if use exceeds a threshold of
40 cubic metres (m3)/month during this period, the unit price is more than doubled (Andres et al., 20212¢)).
Overall, water tariffs in Santiago are generally lower than in other major cities in the region, while fully
recovering costs (Figure 2.12).

Tariff levels are based on marginal investment costs. Eligible low-income households receive a direct
subsidy to cover part or all of the cost of up to 15 m3/month of potable water and sewerage (Fernandez,
Saravia Matus and Gil, 2021p25). In rural areas, water tariffs are often too low to recover operational and
maintenance costs. As a result, infrastructure has deteriorated over time. From 2024, SISS will be
responsible for calculating tariffs for rural services. Tariffs should aim to recover operation and
maintenance costs of service provision, with targeted support for low-income households to address
affordability issues.
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Figure 2.12. Water tariffs in Santiago are generally lower than in other major cities in LAC, while
fully recovering costs

Monthly drinking water and sewerage tariffs for 15 m3, major LAC cities, latest available year
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Note: Values for Mexico City are underestimated since only data for drinking water services are available.
Source: World Bank (2023), IBNET.

StatLink Sz https://stat.link/095I13h

2.4.5 Finance and investment in water infrastructure

Water-related investments account for a considerable and increasing share of investments by the MOP,
reaching nearly 20% in 2021 (Figure 2.13). Investments in rural drinking water and sanitation increased
more than fourfold between 2010-21 — an important step towards closing the WSS gap for rural

communities.
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Figure 2.13. Investments in rural drinking water and sanitation have increased significantly

Investments by the Ministry of Public Works related to water, by programme, 2010-21
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Chile has achieved financial sustainability for water services in all its urban areas for over two decades,
with tariffs the main source of primary financing for the sector (Fernandez, Saravia Matus and Gil, 2021 25)).
Aguas Andinas, a publicly traded company, serves a population of 8.5 million in Santiago de Chile, with
100% coverage for drinking water and over 98% in treated sewerage. In rural areas, community
organisations operate services with financial support from the national government (Fernandez, Saravia
Matus and Gil, 202125)).

Until recently, long-term planning for water infrastructure investments in Chile has been lacking; projects
have been developed independently, without co-ordination at basin level. In a positive step, the Water
Infrastructure Plan sets out a long-term vision from 2020 to 2050 with emphasis on flexible infrastructure
planning and adaptive design to address emerging priorities. A strategic and long-term approach to water
infrastructure investments is critical, given they tend to be capital-intensive and long-lived. Ideally, planning
for water-related investments should be robust to known hazards and flexible to adapt to future conditions.
It should consider a range of diverse investments, including nature-based solutions, over multiple future
scenarios and evaluate options relative to stakeholder-defined goals (Brown, Boltz and Dominique,
202227)).

New sources of supply to address scarcity, such as desalination and wastewater reuse, require large
investments. Chile needs to address how to finance them and who should bear the cost. To date, Chile’s
experience with public-private partnerships (PPPs) for water infrastructure has been limited. The PPP
Infrastructure Plan 2022-26 indicates an investment of USD 449 million in two desalination plants. PPPs
for water infrastructure could be further explored, drawing on lessons from other OECD countries. Box 2.6
highlights how Spain and Israel set up a legal and regulatory framework.
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Box 2.6. Legal and regulatory framework for wastewater reuse: Examples from Israel and Spain

The use of non-conventional resources (wastewater reuse and desalination) has reached significant
levels in Israel and Spain. In Israel, more than 500 million cubic metres (MCM) of raw sewage is
collected per year, of which 93% is treated and 85% is reused for agriculture. In Spain, wastewater
reuse has reached around 400 MCM in volume and is mainly used for agriculture. Water reuse is
concentrated in areas with the greatest natural resources deficit and highest volume of wastewater
generated.

In Israel, wastewater reuse follows several policy principles, established by the Water Authority. These
include: (i) the full use of wastewater to minimise disposal to the environment; (ii) economic efficiency
reflecting that different qualities are used appropriately, subject to agricultural, health and ecological
limitations; and (iii) fairness so that sewerage producers are responsible for treatment and purification,
reclaimed water users are responsible for usage systems and the government participates in financing
external costs.

Public Health Regulations established in 2010 are designed to protect public health, prevent
contamination of water sources from wastewater and effluent, allow reuse of effluent as a source of
water, protect the environment, including ecosystems and biological diversity, the soil and agricultural
crops. In 2011, the Water Authority published rules that give water and sewerage companies tools to
monitor the quality of industrial wastewater discharged into system and charge additional sewage rates
for these discharges in accordance with the provisions of the tariffs rules. These rules implement the
polluter pays principle when the factories are obliged to pay for the additional treatment costs and the
damages caused as a result of the industrial wastewater discharged into the sewage system.

In Spain, the use of reclaimed water is a private use of the public water domain. The right is granted by
administrative concession, with project competition of potentially interested parties. The river basin
authority must permit production of reclaimed water from wastewater, subject to a binding report from
health authorities. The quality requirements for reclaimed water are laid down in national and EU
legislation. The producer of reclaimed water and the concessionaire of its subsequent use are
responsible, respectively, for its production and for its use in accordance with a risk management plan.
The authorisation of the plan, implementation and compliance monitoring requires co-ordination of
competent water, health, agriculture and environmental authorities.

In Spain, public administrations may use economic instruments to promote water reuse by granting
direct public aid to the concessionaire of reclaimed water (user), or indirect public aid through an
exemption from the water use tariff. This tariff helps pay for the availability or use of water, as well as
for the deterioration of its quality. It is generally paid by all beneficiaries of water infrastructure that is
totally or partially financed by the state. As a condition for granting public aid, the total or partial
substitution of a surface water or groundwater abstraction concession by reclaimed water must help
achieve environmental objectives of the natural water bodies concerned or optimise water resource
management. Compliance with this condition is determined in the hydrological plans of each river basin.

Source: Submissions from Israel and Spain.

Chile could also explore a broader suite of approaches to scale up financing for water-related investments,
tailoring financing approaches with the risk-return profile of investments (OECD, 202125)). Use of proceeds
bonds (e.g. “green bonds” or sustainability-linked bonds) for water investments have potential, building on
Chile’s considerable experience with such bonds for other climate- and environment-related investments
(Chapter 1). Payment for ecosystem services (PES) could be used to incentivise improved water
management in basins and financing for water resources management. PES have been widely used for
water management in LAC and OECD, with a number of successful examples (Leflaive, Dominique and
Alaerts, 2022/29)).
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Irrigation subsidies

In Chile, around 49% of agricultural land is irrigated (Instituto Nacional de Estadisticas, 20223q). It
accounts for more than 80% of the country’s agricultural exports, notably fruit-export crops (Martin and
Saavedra, 201831]). Exports have been the main driver of growth in the agricultural sector, increasing at a
rate of 10% per year over 2008-18 (Anriquez and Melo, 201832)).

More than one-third of General Services Support to agriculture over 2010-21 targeted water infrastructure
(OECD, 2022;33)). The National Irrigation Commission manages a cost-share grant programme to support
small and medium-scale initiatives for irrigation development and management. Small and medium-sized
landowners can complement their investments in irrigation and drainage projects for community or
individual works with public grants. Small producers who benefit from the Agricultural Development
Institute can receive financing of up to 90%, and small farmer organisations up to 70% of total costs (Panez,
Roose and Faundez, 2020341). About 23 000 farmers have benefited from the programme, which helped
develop irrigation on 200 000 ha, including a growing number of small farmers over time. The programme
also enabled 500 000 beneficiaries to shift to pressurised irrigation, representing a total area of 325 000
ha (Gruére, Ashley and Cadilhon, 201835)).

While irrigation efficiency has improved, the return flows of water to groundwater and surface water sources
have declined (Anriquez and Melo, 2018(32)). In Chile’s allocation system, water saved from improvements
in irrigation efficiency reverts to the water rights holder. This may encourage an increase in total area
irrigated rather than contribute to overall water availability. The previous review recommended assessing
impacts of subsidies for irrigation and small-scale mining on groundwater recharge, biodiversity and
ecosystems. However, this is still pending. Chile should review and assess the efficiency of irrigation
investments and their impact on groundwater recharge and ecosystems. It should also explore the
possibility of implementing systems to return water flows to basins, in line with the national water
management framework.
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Notes

' Copiapé and Huasco rivers (Atacama region); Elqui, Limari, Choapa, and Quilimari (Coquimbo); Ligua,
Petorca and Aconcagua (Valparaiso); and Maule (Maule).

2 Ministries of Environment, Public Works, Energy, Agriculture, Mining and Science, Technology,
Knowledge and Innovation.

3 Small agricultural producers have five years (dating from enactment of the law) to register their water
rights.

4 Secondary standards are in place for Serrano, Maipo, Biobio and Valdivia basins, and for the Villarrica
and Llanquihue lakes.
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