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Executive Summary

This report presents the results from the ERCST country case study on Chile that assesses the trans-
border impacts from the implementation of climate change mitigation policies (also known as
response measures) on Chile. Domestic, out-of-jurisdiction and international response measures
could have socio-economic impacts in Chile.

This report is part of the “Reporting on RM under Biennial Update Reporting” project, in which a
methodology was developed (“Reporting on the impacts of Response Measures — Methodology for
country case studies”) for reporting on the impacts of response measures under Biennial Update
Reporting (BUR) and Biennial Transparency Reporting (BTR). This case study is meant to test the
methodology, and to showcase how it could be used in practice.

The main objective of this project is to support non-Annex | Parties to the UNFCCC in their efforts
fulfilling their mandate to report on the impacts of the implementation of response measures in
Biennial Update Reports, by offering a concrete example of the type of assessment that might be
conducted to underpin that reporting. The project also aims to help those countries in future as they
transition to requirements to submit Biennial Transparency Reports.

The methodology seeks to aid in identifying both the positive as well as negative, intended and
unintended impacts of domestic and international climate change mitigation policies and projects,
concentrating on the three pillars of sustainable development: the economic, environmental and
social dimensions. This will be achieved by identifying key vulnerable sectors, relevant response
measures and analysing impacts.

The identification of key sectors and relevant response measures, and assessing their impacts is a
laborious process. However it can be simplified to be more useful for countries with less capacity to
perform such a more exhaustive and comprehensive exercise. There are three main ways to simplify
this methodology: (1) limit the number of sectors that are deemed vulnerable, for example by
focusing on the top 3 or 5 sectors. (2) limit the number of response measures analysed, for example
focusing on the top 5 or top 10 response measures per sector. (3) Limit the data collection and
analysis step, and rely on stakeholder input to complement the analysis and ensure relevant sectors
and policies are included in the country case study.

This approach is very much a bottom-up approach on how to do a country case study, and essentially
tries to connect impacts with individual response measures. The vulnerable sectors are identified,
and are then linked to relevant domestic and international measures. An alternative methodology
which may make this reporting less complex and more realistic would be take a more macro-
approach: model what a 1,5°C world would look like, which mitigation policies would need to be
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implemented in various countries and regions and then assess the impacts of those policies on a
country.

The case study, and the methodology it follows which shall be outlined below, are not intended to
analyse the merit of the policies and measures that are being implemented, or their effectiveness
and efficiency, but will focus on their socio-economic impacts, and measures to alleviate any
negative impacts in the period of transition.

The case study is not intended to analyse the merit of the policies and measures that are being
implemented, or their effectiveness and efficiency, but will focus on their socio-economic impacts,
and measures to alleviate these impacts in the period of transition.

The basic premise of this research project is that we need to move faster and deeper. For the
transition to a low-carbon or climate neutral society to take place, impacts of response measures
need to be understood and addressed. Otherwise the lack of information and analysis of impacts
and tools to mitigate negative impacts can act as a brake on ambitious climate action and risk
reducing buy-in from important stakeholders. This case study and the overall project’s focus should
be seen in that light: increasing understanding to strengthen the case for climate mitigation action.

This case study and the “Methodology description — Chile country case study” document have been
developed by the European Roundtable of Climate change and Sustainable Transition (ERCST), an
independent think tank based in Brussels, Belgium.

Vi




ERCST

Roundtable on
Climate Change and
Sustainable Transition

1. Introduction

Climate change is an urgent challenge facing all of humanity, and it is currently being tackled
through a broad set of approaches, including the implementation of policies and measures aimed
at mitigating greenhouse gas (GHG) emissions. These climate change mitigation policies (also
known as ‘Response Measures’) are necessary to force a global transition to low carbon and
carbon neutral societies and economies. In the UNFCCC definition, response measures refer to
transfer impacts. This paper will refer to measures that are domestic as well as out of jurisdiction.

In order to ensure continued momentum and progression towards climate pathways in line with
these degree goals outlined in the Paris Agreement, it is extremely important to pay close
attention to the way in which the transition to a low-GHG economy is managed.

This transition is critical, and is a very ambitious undertaking. The way in which it is managed will
have significant impacts on everyday life and societies in general. It should be undertaken in a
sustainable way, by moving at the commensurate speed on the environmental, social and
economic axes — this includes understanding and addressing the negative and unintended impacts
of climate mitigation policies.

Response measures have significant impacts, both within the jurisdiction implementing them and
cross-border in other jurisdictions. These impacts will increase as climate mitigation efforts
intensify the coming years and decades. These impacts can undermine the case for and the speed
of the transition, therefore they need to be acknowledged and addressed. Otherwise the lack of
information and analysis of impacts and tools to mitigate negative impacts can act as a brake on
ambitious climate action and risk reducing buy-in from important stakeholders.

This is not to be interpreted or construed as encouraging a lack of mitigation action. On the
contrary, it must be seen as providing a way forward that will ensure that action can be undertaken
with the full support of all stakeholders. Otherwise the lack of information and analysis of impacts
and tools to mitigate negative impacts can act as a brake on ambitious climate action and risk
reducing buy-in from important stakeholders.

Note that it is the unintended negative impacts of policies that are the most critical to understand,
quantify and address. Taking fossil fuel subsidy reform as an example, an intended negative impact

is to make consuming fossil fuels more expensive in order to disincentivize the burning them. An
intended positive impact could be savings for the government budget as costly fossil fuel subsidies

are decreased. Both these impacts are intended goals of the policy. However, and unintended
negative impact could be increased energy poverty or increased costs of transportation for low-
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income families with significant repercussions on their quality of life. These unintended negative
impacts should be the focus of any assessment of response measures and their impacts.

One of the components that have been introduced under the UNFCCC process is the reporting of
mitigation policies and their impacts. This document outlines the methodology developed and
tested by ERCST in line with the Biennial Update Reports (BUR) process under the UNFCCC, which
allows for the reporting of economic and social consequences of response measures by non-Annex
| Parties (UNFCCC, 2011a). It also incorporates the available guidance for the transition from BUR
to Biennial Transparency Reports (BTR), allowing for the methodology to be adapted to the
upcoming BTR reporting process that should be followed by all parties starting in 2024.

Note that there no obligation for Parties to report on the impacts of response measures in their
BURs, but there is an opportunity to do so.

So far, a methodology for identifying adverse impacts of international/out-of-jurisdiction has not
been developed. Highlighting this gap, and seeking to provide a template for filling it in, is an
important outcome of this project, as addressing impacts in an efficient and optimal manner is
heavily dependent on identifying and quantifying them.

The methodology seeks to aid in the identification and assessment of the impacts of three types
of response measures:

(1) domestic response measures in the jurisdiction under review (e.g. in the Chile country case
study: Chilean climate mitigation measures);

(2) domestic measures in other jurisdictions (e.g. in the Chile country case study: climate
mitigation measures in countries other than Chile) and;

(3) international mitigation measures (e.g. in the Chile country case study: policies
implemented under the International Civil Aviation Organisation (ICAO) or International
Maritime Organization (IMO)).

The first type of policies will be referred to as ‘domestic policies’ throughout the methodology.
The second and third types of policies will be referred to collectively as ‘international’ or ‘out-of-
jurisdiction’ policies.

It is not feasible to assess the potential impacts of all global climate change measures on all sectors
of the Chilean economy. Therefore, a large part of the methodology is focused on sorting through
economic sectors and response measures as to enable the analysis to focus on the sectors and
policies that are most significant. The methodology to report on socio-economic impacts of
response measures follows nine steps (detailed in the “Methodology description — Chile country
case study” document), which seek to:
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- identify sectors vulnerable to the impacts of domestic/international response measures,

- list relevant response measures,
- quantify the impacts of those response measures, and
- highlight approaches to mitigate negative and unintended impacts

The methodology can also be a valuable tool for drafting ex-ante reports to address and manage
the unintended risk of possible adverse impacts coming from future response measures, allowing
for the implementation of tools to manage the risk at an earlier stage, and even the prevention of
such impacts. It can form the basis for ex-ante impact identification, with an emphasis being placed
on stakeholder consultations throughout the process from the main sectors of the economy.

Chile was chosen for this country case study for a variety of reasons. Not only as it was set to host
COP25 in Santiago de Chile, but because the country has seen significant economic development
in the previous decades, with strong institutions. In addition, it has some history implementing
climate change mitigation policies and has recently raised the ambition of its climate policies
significantly. Last but not least, government actors and business stakeholders were interested in
cooperating with the research team to build this case study.

This case study on reporting on socio-economic impacts of response measures follows the nine
steps detailed in the methodology report. The key issues addressed for Chile are:

- identify sectors vulnerable to the impacts of domestic/international response measures,
- list relevant domestic and international response measures,

- quantify the impacts of those response measures, and

- highlight approaches to mitigate negative and unintended impacts

2. Background

Mitigation policies and actions are being taken by Parties under the Paris Agreement (PA) to limit
climate change and its impacts. These policies, known as ‘response measures’ under the UNFCCC,
can have impacts beyond reducing greenhouse gas (GHG) emissions, both in the jurisdiction
implementing them and across borders. These impacts can be positive, or negative and intended
or unintended, and be social, economic or environmental in nature.

To achieve the 2°C goal of the Paris Agreement, and even more to limit global heating to 1.5 °C,
the effective and sustainable mitigation of GHG emissions needs to be enhanced and efforts
increased. The increased stringency of response measures in the future could exacerbate their
impacts. The aim of policy makers should be to minimize the unintended negative impacts, and
maximize the positive impacts.
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Response measures give rise to a large variety of concerns, including competitiveness concerns,
budgetary impacts, job losses, transitioning of sectors etc. Understanding these concerns is
fundamental when assessing the sustainability of the transition to a low GHG global economy, as
stakeholders with concerns that are not taken into account can potentially slow down a
sustainable transition. Buy-in from stakeholders is necessary for a rapid and deep transition, and
for this reason, environmental, social and economic impacts need to be assessed, analyzed,
reported and addressed.

Yet, while there has been considerable debate on how to achieve this, as yet no agreed guidelines
or methods for identifying and quantifying these impacts have been outlined. This case study and
the related “Methodology description — Chile country case study” document aim to partially fill
this current gap.

Non-Annex | Parties (mostly developing countries) have the possibility (UNFCCC, 2011b) to report
on any socio-economic impacts of response measures in other jurisdictions in their Biennial
Update Reports (BUR). This methodology is meant to help those countries report on impacts of
response measures under the BURs. Therefore, the methodology is geared towards country-level
assessments of response measures.

The mandate and guidelines for the BURs reports are to be found in decision 2/CP.17 (UNFCCC,
2011a), with Annex Il stipulating that the objectives of the BUR guidelines include “... [facilitating]
reporting by non-Annex | Parties, to the extent possible, on any economic and social consequences
of response measures” (UNFCCC, 2011a — Para 11-13). The BURs can also be used to highlight
needs Parties may have, and support they have received.

From 2024 onwards, BUR reporting will be replaced by Biennial Transparency Reporting (BTR),
based on guidance elaborated in the Transparency Framework. How reporting requirements will
change in detail is as yet not entirely clear. However, two sections of the guidance in the
Transparency Framework are relevant with regard to response measures — paragraphs 78 and 90.
The first BTR report submission deadline is set to take place on December 31, 2024, with
subsequent review of the submitted BTR occurring within the two years prior to the next
submission. Parties should submit a new BTR every four years from 2024 onwards (UNFCCC,
2019a).

Under paragraph 78 Parties are allowed to report on how socio-economic impacts of adaptation
and/or economic diversification actions with mitigation co-benefits are addressed (UNFCCC,
2018a—Para 78). It should be noted that reporting on measures to address the impacts is different

10
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from reporting solely on the impacts of response measures, which is the current focus of this

methodology.

Paragraph 90 states that “Each Party is encouraged to provide detailed information, to the extent
possible, on the assessment of economic and social impacts of response measures."(UNFCCC,
2018a — Para 90). It is, however, unclear how broad the scope of this assessment should be: does
it include the domestic impacts of domestic mitigation measures, the impacts of domestic
measures in other jurisdictions or does it only cover the domestic impacts of mitigation measures
in other jurisdictions and at the international level.

One interpretation could be that countries are supposed to report on the impacts their mitigation
policies are having on other countries. This would be a further differentiation from the focus of
this methodology. For this reason, in preparation for this transition from BUR reporting to BTR
reporting, this methodology for reporting on the impacts of response measures includes assessing
the impacts of domestic response measures as well.

This case study report follows the nine steps of the methodology developed by the research team.
Some of the steps are grouped together as this report concentrates on the results of implementing
the methodology, instead of presenting a step-by-step guidance on how to use the methodology.

To see an extensive step-by-step guide, please refer to the “Methodology description — Chile
country case study” document.

For some sections of this report, it was necessary to split up the discussion on domestic and
international response measures.

In those sections the report will first look at identifying and reporting on international response
measures. This includes mitigation policies enacted at the international level (e.g. CORSIA for
international aviation) and mitigation policies enacted in other jurisdictions (e.g. renewable energy
support programs in other countries). This assessment of international response measures builds
upon the BUR reporting requirements.

After that, the same structure will be applied to identify and report on domestic response
measures (e.g. coal phase out measures in the country itself).

3. Project overview

3.1.Project Objectives

The main aim of the study is to test the ERCST methodology which assesses and analyses the
adverse, and unintended impacts of existing, and emerging, climate change mitigation measures

11
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and policies, coming from both domestic and international jurisdictions. The project objectives

therefore include the following:

1. To design and create a methodology on response measures (RM) under BUR reporting,

which can then be used under BTR reporting after 2024.

2. To test this methodology through a country case study. A major aspect of the test is to

see whether all the necessary data to implement the methodology is available and is

feasible to access.

3. Highlight relevant challenges, and potential solutions, in both 1 and 2. These challenges

are discussed in the methodology document.

4. Engage in discussions on the main findings of the project, both within the country where

the methodology is tested (Chile) and in meetings with relevant high-level policy makers

and negotiators on response measures.

3.2.Steps

The methodology seeks to identify and quantify the adverse impacts from domestic, out-of-

jurisdiction and international response measures on sectors of the economy that are deemed

vulnerable to the impacts of response measures. In addition, potential tools, and lack thereof, to

address these impacts at the domestic and international level are discussed.

The methodology follows nine steps, that will be the core of the remained of this methodology.

Each step will be described and discussed in detail, highlighting challenges the project team

encountered when testing the methodology throughout the Chile country case study. The nine

steps are:
Step 1:
Step 2:
Step 3 (a):

Step 3 (b);

Step 4 (a)
Step 4 (b):

12

Describe the country and its key characteristics
Identify the top sectors in terms of value added

Further limit the list of sectors potentially vulnerable to international response

measures

Further limit the list of sectors potentially vulnerable to domestic response

measures

Identify sectors vulnerable to international response measures, using two methods

Identify sectors vulnerable to domestic response measures, using two methods
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Step 5: Employ stakeholder input to identify vulnerable sectors that might have been

missed in step 4.

Step 6 (a): Identify the international response measures relevant for sectors identified in step
4(a).

A. ldentify main export partners of the vulnerable sectors
B. Search national and international databases
C. Filter the results

Step 6 (b): Identify the domestic response measures relevant for sectors identified in step
4(b).

A. Search national and international databases
B. Filter the results

Step 7: Employ stakeholder input to identify response measures that might have been

missed in step 6 (a) and 6 (b).

Step 8 (a): Assess the impacts of international response measures
Step 8 (b): Assess the impacts of domestic response measures
Step 9: Look at possible domestic and international tools and support which may be

needed to address the impacts.

As mentioned above, it is not feasible to assess the potential impacts of all global climate change
measures on all sectors in an economy. Steps 2 to 5 focus on identifying the sectors that should
be considered vulnerable to the impacts of response measures. Steps 6 and 7 focus on identifying
the relevant response measures for those sectors.

The nine Steps will not be expanded upon further in this country case study report but are
discussed in detail in the “Methodology description — Chile country case study” document.

This approach is very much a bottom-up approach on how to do a country case study, and
essentially tries to connect impacts with individual response measures. The vulnerable sectors are
identified, and are then linked to relevant domestic and international measures. An alternative
methodology which may make this reporting less complex and more realistic would be take a more
macro-approach: model what a 1,5°C world would look like, which mitigation policies would need
to be implemented in various countries and regions and then assess the impacts of those policies
on a country.

13
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3.3.Report of the country case study

This country case study report outlines what the final product of implementing the methodology
could look like by testing it on Chile.

This paper combines the nine steps of the methodology into five chapters:
1. Chile Country profile

This chapter presents an overview of Chile, focusing on geography, main sectors of the economy
and recent economic developments.

2. Identification of vulnerable sectors

In this chapter the sectors deemed most vulnerable to the impacts of response measures are
presented, with a brief discussion on how these sectors were identified. Two lists of sectors are
presented:

- one list contains the sectors deemed vulnerable with regard to international response
measures,

- a second list contains those sectors deemed vulnerable with regard to domestic
measures.

3. Identification of relevant response measures

Here an overview is presented of the relevant response measures that have the potential to
impact the identified sectors. Again, two lists are presented:

- one list of international climate mitigation measures that are relevant to the sectors
considered vulnerable to international response measures,

- asecond list of domestic climate mitigation measures that are relevant to the sectors
considered vulnerable to domestic response measures.

4. Assessment of impacts of response measures

This chapter contains the results of the limited quantitative analysis of the potential impacts of
response measures performed by the research team, and the results of the qualitative analysis.
Again, this assessment is done separately for international and domestic response measures.

5. Tools to address impacts

In the final chapter, an overview is presented of the domestic tools and international cooperative
approaches that can be used to help Chile address and mitigate the impacts of response measures.

14
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4. Chile Country Profile

4.1.General Profile and Geography

The Republic of Chile is a representative democratic republic, with the President acting as both
the Head of State and Head of Government. Sebastian Pinera is the current president, having won
elections in December 2017. Chile is considered as one of South America's most stable and affluent
nations. In May 2010, it became the first South American country to join the OECD (2019a). In
March 2018, Chile signed the Comprehensive and Progressive Trans-Pacific Partnership (CPTPP,
2019).

Chile’s elongated shape, measuring 4,300 km long and on average only 175 km wide, gives rise to
many climatic variations across its territory. In the North it contains the world's driest desert, the
Atacama, which transitions to a Mediterranean climate in the centre of the country, and then to a
snow-prone Alpine climate in the South, with glaciers, fjords and lakes. Land use is primarily
dominated by agriculture and forestry.

Chile’s population was estimated at around 18.4 million in 2017 (Statista, 2019a). The population
growth rate has been decreasing over the last few years (Statista, 2019b). This is mainly due to a
declining fertility rate: from 1.96 children per woman in 2006, to 1.77 in 2016 (Statista, 2019c).

The largest population densities are found in the middle of the country, around the capital
Santiago de Chile. In this region approximately 90% of the population lives. The north and south
are relatively underpopulated.

Chile borders three countries, Argentina, Bolivia, and Peru and the South Pacific Ocean. The Pacific
islands Juan Fernandez, Salas y Gomez, Desventuradas, and the Easter Islands are also a part of its
territory.

Chile is home to multiple ethnicities, including people of European and indigenous ancestry. The
main spoken language is Spanish, along with a multitude of indigenous languages.
4.2.0verview of the Chilean economy

The services sector accounts for the largest share of Chile’s economy in the previous decade. It
represented just over 50% of GDP in 2017. Tourism expenditure alone has increased rapidly in
Chile, going from 1.4 bn USD in 2007, to over double that amount within 10 years, to nearly 3 bn
USD in 2017 (World Bank, 2019a).
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Industry represented roughly 30% of GDP in 2017. Agriculture accounts for a relatively minor share
of GDP (just under 4% in 2017) (Statista, 2019d).

Employment by each of these three segments of the Chile economy roughly reflects their
respective shares of GDP. Agriculture accounts for 9.15% of total employment in 2018, industry
22.75% and services over 68.1% in 2017 (Statista, 2019e).

GDP per capita was estimated at 24,122 USD/capita in 2017, showing strong growth from 18,129
USD/capita in 2010. Real GDP growth has fluctuated in recent years, decreasing from 5.8%
annually in 2010, to 1.5% in 2017, (OECD, 2019b) and increasing to 4% in 2018 (World Bank,
2019b). Inflation was approximately 2.3 percent in 2018 compared to 2017 (Statista, 2019f).

Chile is by far the world’s largest copper exporter, exporting roughly 5.8 million tonnes in 2018
with the second top exporter — Peru — exporting less than half that amount (approx. 2.4 million
tons in 2018) (Statista, 2019g). Copper is Chile’s top export product, accounting for approximately
48% of total export value (Chile, 2019a), and almost a quarter of government revenue (CIA, 2019).

Other major Chilean export products are wood pulp, wine, grapes, salmon, and cherries. However,
when taken together, these products only comprise roughly 14% of total exports (Chile, 2019a),
which further emphasises the significance of the copper sector to the Chilean economy.

4.3.Economic performance

Since the 1980s, Chile has experienced steady growth and poverty reduction. The percentage of
the population considered below national poverty lines decreased considerable from 25.3% in
2009 to 8.6% in 2017 (World Bank, 2019c). Unemployment halved between 1986 (14% of total
labour force) and 2018 (7%) (OECD, 2019c).

However, Chile has high income inequality with 71% of employees receiving an income of less than
or equal to the national average income in 2017 (see Figure 1) (Instituto Nacional de Estaditicas,
2018). Chile’s Gini coefficient, although remaining high, has been improving recently, decreasing
from 49 in 2009 to 46.6 in 2017 (World Bank, 2019d).
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Figure 1: Income levels for Chilean employees - percentage of employees for various income
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Source: Instituto Nacional de Estaditicas (2018)

Note: The blue bars represent percentages of total employees (left axis), the purple line represents the national
median income, and the yellow axis average national income.

Chile has a market-oriented economy characterized by a high level of foreign trade and a
reputation for strong financial institutions and sound policy. It has a high credit rating, receiving a
stable rating of A1 in 2018 according to Moody’s (Trading Economics, 2019).

From 2003 to 2013, growth rate was approximately 5% per year, despite a slight downturn in 2009
due to the global financial crisis (World Bank, 2019d). Growth slowed to below 2% in the past few
years, but has picked up again to 4% in 2018 (World Bank, 2019¢e). The average inflation rate was
at approximately 2.3% in 2018 compared to 2017, dropping considerably since the high rate of
roughly 8% in 2008, with projections for under or equal to 3% inflation up to 2024 (Statista, 2019h).
Efforts to diversify its economic base beyond copper could help stabilize the economy further in
the future (Statista, 2019i).

Chile’s trade balance, however, has fluctuated significantly over the past decade (UN Comtrade,
2019). It was negative in 2012 and 2013, with a trade balance of roughly USD -2bn. In 2015, the
trade balance dipped again at USD -353.7m, but in 2016, the trade balance returned to a surplus,
valued at USD 2bn, decreasing slightly to USD 1.3bn in 2018 (UN Comtrade, 2019).
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Figure 2: values of Chilean exports and imports (1990-2018)

@® Imports Exports

N

Source: UN Comtrade (2019)

Chile has seen enormous increases in both exports and imports in the past 40 years, with total
imports and exports around USD 9 bn in 1990, increasing more or less in step to nearly USD 75bn
by 2018. China and the United States are Chile’s most important trade partners, with China
accounting for 23.6% of total imports, and the U.S. accounting for 18.9% of total imports, followed
by Brazil, Argentina and Germany, (Figure 3).

Figure 3: Top 10 import markets for goods for Chile (2018)

$17.5bn

Source: UN Comtrade (2019)

With respect to exports, China accounted for 33.5% of total exportsand the U.S. at 13.8%, followed
by Japan, Republic of Korea and Brazil (see Figure 4 below)
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Figure 4: Top 10 export markets for goods for Chile (2018)
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$25.3 bn

Source: UN Comtrade (2019)

5. Identification of vulnerable sectors

This chapter covers the identification and selection of sectors which could be considered most
vulnerable to response measures. First, those sectors deemed vulnerable to international

response measures are covered, then those sectors deemed vulnerable to domestic response
measures.

A detailed overview of the sector selection can be found in the methodology document, with only
the most relevant issues covered in this country case study.

The sector classification used by Chile is the International Standard Industrial Classification of All
Economic Activities (ISIC Rev. 4), at a fine level of disaggregation (4-digit, in the case of ISIC).
Throughout this case study, sectors will be defined using this classification system.
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Table 1: Overview of ISIC structure

A, Agriculture, hunting and forestry

01, Crop and animal production, hunting and related service activities

011, Growing of non-perennial crops

0111, Growing of cereals (except rice), leguminous crops and oil seeds

Source: United Nations (2008), International Standard Industrial Classification of All Economic
Activities (ISIC), Rev. 4, ST/ESA/STAT/SER.M/4/Rev.4.

First, only sectors with major contributions to Chile’s GDP were deemed relevant. The top 100
sectors in terms of value added were therefore selected for the initial list. This data was gathered
using the 2016 Annual National Accounts of the Central Bank of Chile. A wide range of sectors
were identified, from manufacturing to legal and accounting activities. The full list of sectors can
be found in Annex 1.

Note that smaller sectors can be equally or even more vulnerable to the impacts of domestic and
international response measures than larger sectors of the economy. However, the impacts for
smaller sectors will be less urgent for the overall economy and country, and it might be possible
to deal with them at a lower level of governance. Different tools from those used to address the
impacts for major exporting and/or employing sectors of the economy might be necessary to
address the impacts of response measures on smaller sectors.

Up to this point, the tracks for sectors deemed vulnerable to international and domestic response
measures are identical. However, now the analysis will start differentiating between the two
tracks.

5.1.ldentification of sectors deemed vulnerable to international measures

The identification of sectors deemed vulnerable to international measures involved further
narrowing down the list of top 100 sectors in terms of value added identified above. For this
reason, two additional filters were applied:

1. Isthe sector internationally traded?
2. Does the sector have significant greenhouse gas emissions?
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If a sector is not internationally traded and/or does not have significant GHG emissions, it should

be taken off our list of potentially vulnerable sectors. More detail on this process can be found in
the “Methodology Description — Chile Country Case Study” document. This reduced the list of
potentially vulnerable sectors further down to 31 sectors.

Two methods were proposed in order to filter and identify the sectors that are both vulnerable to
response measures and are significant to the national economy: Method 1, the Threshold Method,
and Method 2, the Weighted Scoring Method.

The two methods were chosen in order to allow room for testing, comparing and modifying the
two approaches, which can reveal whether one is better suited for identifying vulnerable sectors
than the other.

In the end, we cannot make a strong conclusion on which method is preferable. The results of
both methods depend solely on either the thresholds or the weights that are set. Both methods
are valid, and are equally subjective. The main way to limit subjectivity is to combine a set of
scenarios with different thresholds and/or weights to add robustness to the sector identification
process. We would advise anyone following the methodology to therefore also implement a
scenario analysis.

5.1.1. Method 1: threshold method

Method 1 involves iterating the sector through three threshold conditions, set in series. This
means that the three thresholds have equal weight. For a sector to be classified as vulnerable to
the impacts of response measures, it had to pass each of the thresholds.

The three thresholds are defined as: (1) trade intensity, (2) GHG intensity or energy cost over value
added (choice between the two is dependent on available data), and (3) importance of the sector
for the economy, expressed as sectoral value added as a percentage of GDP. The first two are
proxies for vulnerability, and the third is a proxy for sectoral significance for the country’s
economy.

Figure 5: Threshold Method

Importance of the

Trade intensity
sector

e1st Threshold *2nd Threshold *3rd Threshold.

Source: Authors’ own elaboration
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The threshold method was included by the research team as it could potentially provide a way to
limit the research burden related to data gathering from the outset. Sectors are dropped from the
list because from the very beginning if they do not meet the first threshold, and therefore do not
need to be included in the data gathering exercise for the next threshold.

5.1.1.1. Threshold 1: trade exposure

The first threshold test looked at the trade exposure of the sectors by calculating the level of trade

intensity. This was calculated through the following formula:

exports

Trade intensity (%) = - -
y (%) domestic production

Exports are expressed as the total value of exports from the sector. Domestic production is defined
as the value of the gross domestic production of the sector. The higher the trade intensity, the
higher the vulnerability of the sector. Higher trade intensity means more exposure to not only
foreign competition, but also international and out-of-jurisdiction climate measures.

The level of the threshold is a subjective choice to be made. As will be discussed later, the research
team tested several levels of thresholds in the Chile case study to limit subjectivity.

5.1.1.2. Threshold 2: GHG intensity

The second threshold looks at GHG intensity, expressed as GHG intensity of value added, or the

energy costs over unit of value added. The best indicator for potential vulnerability to climate

measures is GHG intensity of value added, but a second different possible way for defining the
threshold is included in this methodology.

Data on sectoral GHG emissions was not available for Chile on a sufficiently disaggregated level
(e.g. Class or ISIC 4-digit level). In the end, less disaggregated data was used as a proxy. For
example, as data on GHG emissions for the entire agriculture sector was only available at section
level, this was used as a proxy for all agricultural sectors under analysis (be it divisions, groups or
classes).

GHG emissions
Value added

GHG intensity (grams of C02e/USD) =

5.1.1.3. Threshold 3: Importance of the sector

The last and third threshold focused on the importance of the sector in the economy of the
country. This was calculated by looking at the value added of the sector as percentage of national
GDP.
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Value added sector
National GDP

Importance of sector (%) =

5.1.2. Method 2: weighted scoring method

The weighted scoring method provides a systematic process for selecting the vulnerable sectors
based on the same three criteria seen above: trade intensity, GHG intensity and sectoral

importance. All three were defined in the same manner as under the Threshold Method outlined
above.

Whereas in Method 1 these criteria were categorised as thresholds, in this Method the criteria are
weighted. The sum of the three criteria multiplied by their respective weight must be above a fixed
cut-off score if the sector is to be deemed vulnerable to the impacts of response measures.

Multiple different sets of weights were applied to the three variables, with Trade intensity and
GHG intensity receiving higher weights than the importance of the sector.

Table 2: Weighted Scoring Method for International Track

Trade intensity (trade intensity: exports/domestic production). Scored zero to 40%
100, derived by multiplying number by 4, cap at 40.

GHG intensity (grams of C0.e/ USD value added). Scored zero to 40, using 40%

logarithmic scale that is capped at 40. Sectors with GHG intensity of 0,5 or
higher score 40.

National sectoral significance: value added relative to GDP. Scored zero to 100, 20%
derived by multiplying number by 2000, cap at 20.

Source: Authors’ own elaboration

These three rows describe a way which to employ the raw data for trade intensity, GHG per unit
of value added, and value added relative to GDP and “normalize” it to a set of values between 1
and 100. The manipulations differ as the raw data differs in characteristics. The manipulations are
not ideal and were adapted subject to the discretion of the research team in order to best fit the
purposes of this study.
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5.1.3. Combining methods 1 and 2 to provide robustness

To limit the subjectivity of the two methods, the research team decided to use additional
robustness checks during the sector selection. Four scenarios for setting thresholds and scores
were defined, and used under each Method:

Scenario 1: sector GDP contribution less important
Scenario 2: GHG intensity less important
Scenario 3: Trade intensity less important

o O O O

Scenario 4: GDP contribution, GHG intensity and trade intensity equally important

In scenario 1, less weight was attributed to the national sectoral significance. In scenario 2, the
GHG intensity was given less weight. For scenario 3, trade intensity was assigned less weight, and
in the last scenario, each criterion was assigned the weights set out in the previous section
(baseline scenario).

This defined a total of eight tests (four scenarios for two different methods) which presented us
more confidence in the sector selection as a variety of weights and scores were used. The sectors
which passed 6 or more scenarios out of 8 were deemed to be vulnerable to the impacts of
international response measures.

To summarize the results of the elimination of sectors:

- 100 sectors with the highest value added were initially listed,

- 60 areinternationally traded (40 were discarded),

- 31 had significant GHG emissions, and were then run through the 8 scenario tests.

- 5sectors were found to have passed 7-8 of the scenario tests, and 4 of the sectors passed
6 scenario tests.

This meant that out of the narrowed down list of 31 sectors from the previous steps, 9 were found
to have passed the final filters, as shown in Table 3. The tourism sector was added through a
qualitative assessment.
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Table 3: Top 10 Vulnerable Sectors to International response measures®

0729
0122-0126

17

2011

19

0121

1102

032

031

WTO 1.33 and 1.36

The robustness checks included through the running of the eight scenarios was the subject of an
effort to proceed as objectively as possible with the sector selection. However, the scenarios (and

‘Mining of copper’

‘Cultivation of other fruit’ (e.g. tropical and subtropical
fruits, citrus fruits, pome fruits and stone fruits, other tree
and bush fruits and nuts, oleaginous fruits)

‘Manufacture of paper and paper products’

‘Manufacture of basic chemicals’

‘Manufacture of coke and refined petroleum products’
'Cultivation of grapes’

‘Manufacturing of wines’

‘Aguaculture’

‘Fishing’

Tourism

Source: Authors’ own elaboration

therefore the sector selection) remains a largely subjective exercise.

5.2.ldentification of sectors deemed vulnerable to domestic measures

The identification of sectors deemed vulnerable to domestic measures involved further narrowing
down the list of top 100 sectors in terms of value added identified above. This process closely
followed the steps set out above for identification of sectors deemed vulnerable to domestic

impacts — with several key differences:

(1) Only one additional initial filter was applied: Does the sector have significant greenhouse

gas emissions?

Whether or not the sector is internationally traded, is less relevant for identifying the
sectors which could be vulnerable to domestic response measures. Both sectors that are
and are not traded, can be impacted by domestic climate mitigation measures. This

reduced the list of potentially vulnerable sectors further down to 34 sectors.

! The listing order of the sectors does not bear any relevance to the level of vulnerability of the

sector.
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(2) Only two threshold tests were used in Method 1: threshold method: GHG intensity and
importance of the sector. These criteria were defined in the same manner as during the

identification of sectors vulnerable to international response measure
(3) Only two variables were also used and weighted for Method 2: weighted scoring method:
GHG intensity and importance of the sector. These criteria were defined in the same

manner as during the identification of sectors vulnerable to international response
measure, but weighted differently (as the total of the weights needs to add up to 100%,
and there is one less variable).

Method 1 and Method 2 were again combined into a scenario analysis. Due to changes in the use
of both methods, only three scenarios were used, as the criteria for trade intensity was left out for
the selection of sectors vulnerable to domestic response measures.

o Scenario 1: Sectoral GDP contribution less important
o Scenario 2: GHG intensity less important
o Scenario 3: GDP contribution and GHG intensity equally important

This created a total of six tests (three scenarios, two methods) for the 34 sectors still on the list of
sectors potentially vulnerable to the impacts of domestic response measures. Sectors that passed
four or more out of six tests were considered vulnerable to the impacts of domestic response
measures. Just as in the international track, a list of nine sectors (Table 4) were found to be the
most vulnerable to the impacts of domestic response measures, and the tourism sector was added
through a qualitative assessment.
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Table 4: Top 10 Vulnerable Sectors to Domestic response measures 2

3510 Electric power generation

4923 Freight transport by road

17 Manufacture of paper and paper
products

51 Air transport

19 Manufacture of coke and refined

petroleum products

2011 Manufacture of basic chemicals
0729 Mining of copper
1020 Processing and preserving of fish,

crustaceans and molluscs
0122-0126 Cultivation of other fruit
WTO 1.33 & 1.36* Tourism
Source: Authors’ own elaboration

Thereis a large overlap between the lists of sectors deemed vulnerable to the impacts of domestic
or international response measures. “Mining of copper”, “Cultivation of other fruit”,
“Manufacturing of coke and refined petroleum products”, “Manufacturing of paper and paper
products”, “Manufacturing of basic chemicals” and “Tourism” are all on both lists, with the latter
also being added following qualitative analysis.

It should be noted that the domestic list also contains a number of sectors that are major GHG
sources, including power generation, and road and air transport.

5.3.Conclusions on sector selection

There are now two lists of 10 sectors available, one deemed vulnerable to the impacts of
international measures, and another one deemed vulnerable to the impacts of domestic
measures. The research team did not aim to have an equal number of sectors in both lists.

Both lists overlap to a large extent, and contain the major sectors of the Chilean economy, and
major GHG emitters. The main difference is the inclusion of a number of non-traded sectors in the

2 The listing order of the sectors does not bear any relevance to the level of vulnerability of the
sector.
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list of sectors vulnerable to domestic measures, most importantly the electric power generation
sector (ISIC 3510).

Following the identification of the top 10 sectors vulnerable to domestic and international
response measures, a stakeholder consultation was organised. For the international track,
questions centred on asking for feedback on the list of sectors vulnerable to international RM and
whether or not anything had been missed. For the domestic track, feedback was asked about the
list of vulnerable sectors to domestic response measures.

In this manner, stakeholder consultations were used to supplement Methods 1 and 2, capturing
any vulnerable sectors that the methodologies may have missed, or, inversely, whether too many
sectors had been incorrectly listed as being vulnerable to response measures. Opening the
discussion of the two methods to the relevant stakeholders allowed for feedback on whether the
methods are a suitable representation of the vulnerable sectors which may/have already
experienced adverse impacts, and on how to improve the methods.

The input from the stakeholder consultations did not differ from the outcomes of the desk
research, therefore the lists of sectors did not need to be amended. Rather the stakeholders
agreed with the identified sectors. This does not mean that the stakeholder consultation was not
useful, rather it provided a critical sanity test and ensured that the conclusions of the desk research
were validated.

6. ldentification of response measures

In order to assess their impacts, the most relevant response measures (both domestic and
international) need to be identified.

The mapping of policies is a labour intensive task, necessitating significant amounts of desk
research and interaction with stakeholders. Existing policy measures, as well as policy measures
which are under proposal and have a high probability of being implemented are included.

Drivers behind these measures and policies may be environmental (concerns about climate
change and its impacts or other environmental issues such as air pollution), political (energy
security, international pressure, political vision), social (poverty alleviation, combatting energy
poverty or public pressure for a less GHG intensive society) or economic (new potential economic
and market opportunities by developing cleaner technologies).

The international and domestic response measures were identified through two separate, but very
similar, procedures.

28



ERCST

Roundtable on
Climate Change and
Sustainable Transition

6.1.ldentifying international Response Measures

In this step the main international mitigation policies were mapped and listed. These international
response measures can be implemented either on an international level (for example by ICAO and
IMQ), or in other jurisdictions (e.g. not in Chile).

The international response measures were identified following a three-part procedure:

A. ldentify main export partners of the vulnerable sectors
B. Search national and international databases
C. Filter the results

In Part A the main trading partners for the vulnerable sectors are identified, enabling us to
understand in which countries the response measures need to be implemented before they can
be relevant for those sectors deemed vulnerable.

In Part B response measures in the main trading partners are identified and mapped through
extensive desk research.

In Part C the goal is to filter the response measures that should be considered, by looking at the
types of measures and impacts.

6.1.1. Part A: identifying main export partners of the vulnerable sectors

Using the UN Comtrade Database, the five main trading partners for each of the identified 10
sectors were identified. This meant reviewing all the export partners for all the HS codes covered
by each of the sectors. More detail on this process can be found in the “Methodology description
— Chile country case study” document.

Table 5 below gives an overview of the results of this process for one sector (Manufacturing of
paper and paper products). The full table covering all ten sectors can be found in Annex 2.
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Table 5: Top Export Partners for one of the 10 Vulnerable Sectors

Country Total value
17 Manufacture of 470100- Paper China 1,998,820,149
paper and paper | 590500 products Netherlands 229 812,390
products

Rep. of Korea 216,929,369

Other Asia, nes 81,894,432

Japan 75,946,474
Source: Authors’ elaboration on UN Comtrade (2019)

Note: Over 200 HS Codes are included in ISIC Rev 4 Code 17. We looked at the top 10 (covering
just over 98% of the exports from this sector). These top 10 HS codes include: multiply paper and
paperboard, unbleached sack craft paper, newsprint, self-adhesive paper and paperboard. These
four HS codes account for nearly 95% of exports from this sector in Chile

For the tourism sector detailed country-level data on arrivals to Chile was not readily available or
accessible for the research team. Therefore, data was collected using the WTO codes 1.33 & 1.36,
which gave an overview of the departure regions for tourists arriving in Chile. The majority of
tourists arrived in Chile from the Americas, along with a smaller potion arriving from Europe.
Therefore, policies potentially impacting the tourism sector (through aviation or maritime
transportation) in countries in those two continents were considered in the following phases.

As there were large overlaps between trading partners of the various sectors, only 15 countries
were in the end relevant. One of those needed to be dropped due to differences in definitions
between various sources (“Other Asia, nes”).
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Table 6: 15 Trade Partners in order of Total Trade Value for Top Vulnerable Sectors

China 14,486,603,546
Japan 6,253,164,157
USA 5,299,014,054
Rep. Of Korea 1,962,565,993
Brazil 1,406,007,337
India 952,045,620
Russian Federation 888,362,650
Spain 885,972,263
The Netherlands 631,193,035
United Kingdom 381,441,011
Belgium 265,529,424
Colombia 93,378,332
Other Asia, nes 81,894,432
Peru 601,729
Argentina 506,318

Source: Author’s elaboration on UN Comtrade (2019)

This gives a clear overview of which countries and jurisdictions are the main areas of concern when
searching for the international out-of-jurisdiction response measures. The top 5 in this list already
account for over 87% of the value of exports in this table: China, Japan, USA, Republic of Korea
and Brazil.

“Other Asia, nes” had to be dropped from the analysis, as the definitions for this region vary
significantly between the UN Comtrade database and the various databases used to map climate
measures themselves. This left 14 countries to look at for compiling the list of international
response measures.
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6.1.2. Part B: Search national and international databases

To have an extensive list of potentially relevant international response measures, a series of
databases were mined to map every possible relevant international response measure. The
research team identified 13 databases?® as sources of climate mitigation measures.

1. European Environmental Agency database on climate change mitigation policies
and measures in Europe

OECD Database on Policy Instruments for the Environment

UNFCCC NDCs registry and IGES NDC database

ICAP Carbon market database

World Trade Organisation Environmental Database

International Energy Agency/IRENA Joint Policies and Measures database

Food and Agriculture Organisation FAOLEX Database

International Trade Centre Sustainable and Standards Map

W O N Uk WD

International Civil Aviation Organisation Policy Factsheets

[N
o

. International Maritime Organisation Policy Factsheets

[N
=

. London School of Economics and Political Sciences Climate Change Laws of the
World database

12. UNFCCC Response Measures Synthesis Report

13. International Energy Agency Building Energy Efficiency Policies Database

Note that many of these databases are not limited to climate change mitigation measures. This
allows researcher to also map policies that are not directly related to climate mitigation, and those
that are more indirectly climate change related for example as they have climate mitigation co-
benefits.

A country reducing fossil fuel subsidies or increasing taxes on fossil fuels might not always list these
measures as climate policies, but as fiscal policies as they can help decrease public spending or
increase government revenue.

These databases were scanned for national and international direct and indirect climate change
policies that could be relevant for the identified Chilean sectors.

Each database had differently structured search functions. Certain databases were less relevant
than others for our search, as they are not directly related to the vulnerable sectors identified in

3 See bibliography for an overview of the sources for the 13 databases.
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the previous step, like the IEA Building Energy Efficiency Policy Database. However, these sources

could still be relevant for assessing other countries. For the OECD database, the research team
searched by sector and country. The majority of the identified response measures were sourced
from this database.

The EEA database specifically dealt with European mitigation policies. The research team was able
to filter the relevant measures and policies by specifying which sector to focus on. For the
European export partners (Spain, United Kingdom, Belgium and the Netherlands) this database
was very useful.

An excel sheet for every country was built, and populated with policies from each of the databases
while going through them. These country sheets contained possibly relevant response measures
that could be relevant for all sectors, not just the sectors that each country was a major trade
partner for. This was done to simplify to the database mining exercise.

There were multiple duplications between databases, countries and sectors, as the same policy
would be listed in multiple databases, implemented in multiple countries (i.e. EU Directive or
Regulation), and would be applicable for multiple sectors, such as the Directive 2009/28/EC on the
Promotion of Electricity Produced from R