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Executive summary

Emissions trading systems (ETSs)! have been at the core of climate policy in the EU
and the UK for more than 15 years. Operating under a ‘cap-and-trade’ principle, they are
designed to enable decarbonisation to take place in industries where it is most cost-
effective. However, there is a risk that these systems push carbon-intensive industrial
processes to other territories with less stringent carbon pricing, regulations or emissions
standards. This can result in a subsequent overall increase in greenhouse gas
emissions or ‘carbon leakage’.

To lower the carbon leakage risk, the Fit for 55 Package?, published by the European
Commission in July 2021, included a proposal for the introduction of the Carbon Border
Adjustment Mechanism (CBAM). This EU CBAM will put a carbon price on imports of a
targeted selection of products, calculated depending on product carbon intensity and the
price of EU ETS allowances.

There is the potential for such carbon pricing policies — which are evolving at pace within
the UK, Europe and around the world — to affect the competitiveness of Scottish
business and industry. At present, there is no established approach to assess the
potential impact on the Scottish economy of UK and international ETS and CBAM
schemes, and the likely changes to them in the coming years.

The study underpinning this report was conducted between July 2021 and March 2022.

! For an explanation of how emissions trading systems work see
https://www.Ise.ac.uk/granthaminstitute/explainers/how-do-emissions-trading-systems-work/.

An FAQ on the EU CBAM proposal can be found here Carbon Border Adjustment Mechanism
(europa.eu).

2 This initiative aims to reduce cut greenhouse gas emissions by 55% by 2030 https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0550
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In this report, we have developed an approach to assess the impacts of ETS and CBAM
on Scottish business which draws on a number of datasets and existing methodologies.
The structure is as follows:

e First, we identify Scotland’s main economic sectors currently participating in the
UK ETS and outline the characteristics of those with most relevance to carbon
pricing mechanisms.

e Second, we assess these sectors’ exposure to trade and identify potential carbon
leakage risks.

e Third, we assess the impacts of ETS by exploring a number of scenarios.

e Finally, we examine the implications of the proposed EU CBAM and identify
preliminary areas of potential competitive advantage for Scottish exporters.

Findings

Scottish ETS installations face considerable uncertainty in relation to their future
exposure to carbon liabilities due to the changeable policy landscape. Our ETS

allocation and CBAM modelling have provided an initial estimate of the potential
magnitude of impact in various sectors.

The project findings are formulated around the following key research questions:

1. What are Scotland’s main economic sectors currently participating in the UK
ETS, or potentially affected by CBAMs?

Our economic analysis ranked 138 installations. Of these, 71 are offshore
installations in the oil and gas sector and 67 are onshore sites.

Based on estimates of Gross Value Added (GVA), employment, exports and GVA
multipliers, the following sectors, listed in alphabetical order, were identified as the main
economic sectors among ETS-covered operators:

e Chemicals, dyes and pigments e Oil refining
e Electricity, steam and air e Pharmaceuticals
conditioning?® e Spirits
e Extraction of oil and gas, and e Veneer sheets and wood-based

natural gas distribution panels.
e Food products

In addition to the ETS covered sites, some Scottish fertiliser manufacturers and metal
transformation companies could potentially be affected by the EU CBAM.

2. What are the main products and costs of Scottish sectors

The main product groups within ETS sectors include primary energy and electricity,
petrochemicals, metallic and non-metallic products as well as outputs of the
pharmaceuticals, food and drink, wood-based and paper product industries.

Energy costs by far exceed other purchased intermediary products for the selected
sectors, with the exception of food production.

3. What is the exposure of sectors to markets inside and outside the EU?

As well as the Scottish domestic market, the main ETS sectors primarily compete with
producers in the rest of the UK. The key ETS exporting sectors mainly compete with
producers in the EU and the wider European Economic Area, followed by the US. Along

3 This sector will also be covered by the proposed EU CBAM. Other Scottish ETS sectors to be
covered by CBAM are aluminium, iron and steel and cement.
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with China, these countries also represent the main sources of imports within the key
ETS sectors.

4. Which of the Scottish sectors are most vulnerable to carbon leakage?

Our mapping suggests that sectors such as paper, metal forging, glass fibres, and non-
metallic minerals may be particularly vulnerable to international competitiveness
impacts. However, many of these sectors trade primarily with the EU, where carbon
pricing is comparable. Many other sectors display “medium” risks; including glass, oil
refining and chemicals. Some metal products and chemicals have a relatively high trade
intensity with countries that do not currently implement stringent carbon pricing policies.

5. How could the risk of carbon leakage affect trade if the EU draft CBAM was
implemented?

If the EU draft CBAM was implemented, the aluminium and iron and steel ETS sectors in
Scotland would be affected. In addition, non-ETS sectors such as fertiliser production,
may also see an impact, but further data collection is needed to fully quantify the impact.
The effects of the implementation of the CBAM is unlikely to affect the cement and
electricity sectors in Scotland due to lack of exports to the EU and is likely to have
limited influence on the iron and steel sector due to low levels of EU exports. For ETS
installations, the trade that is affected is likely to incur limited additional costs as ETS
costs incurred in the UK will lead to a proportional reduction in the EU CBAM charge.

There may be an aspect of competitive advantage for Scottish exporters to the EU, in
cases where their GHG intensity is below that of non-EU competitors. This will depend
on whether the EU CBAM covers only direct emissions or also embodied emissions. It is
possible that chemicals may also be covered by the EU CBAM in which case there will
be a potential competitive advantage, the scale of which will depend on the exact
chemicals product mix covered by CBAM. Domestic CBAM policy has also been
explored by other countries outside the EU. However, among Scotland’s key trading
partners outside the European Economic Area, only Canada (a relatively minor trade
partner) is beginning to explore the implementation of a CBAM. Therefore, the EU policy
developments remain the main focus in relation to Scotland’s exporters.

6. What would be the impact on Scottish sectors of a UK ETS system which
deviates from the EU ETS system in terms of price or free allocation?

Our calculations suggest that the ETS installations considered in our study incurred an
ETS cost of around £230 million in 2019. Under assumptions of unchanged activity
levels and emission intensity rates and under the current UK allocation trajectory, the
costs of the ETS to these installations would amount to £740 million by 2030, equivalent
to a fifth of their current estimated GVA. This assumes an allowance price of £54/tCO,*
Alternatively, using the allocation method in the Fit for 55 proposals would increase the
£740 million figure by about £75 million. The projected increase in carbon liability
provides a strong incentive for operators to invest in emissions abatement and therefore
avoid the full scale of the potential ETS costs.

Low and high UK allowance price scenarios were also modelled. Compared with the
£54/tCO; central case, these are -20% (i.e. £43.20) and +20% (£64.80)°. The base
added cost of £740 million decreases to £592 million and increases to £888 million in

4 This is based on the MIX-CP scenario of the European Commission equal to €201560 / €202063, which
was above the carbon price level in the EU and the UK at the time of scenario development, however
was superseded at report writing. The price estimate is not intended to reflect current ETS prices.

5 All the carbon price projections considered are well below the carbon values recommended by the
UK Government for policy appraisal: Valuation of greenhouse gas emissions: for policy appraisal and
evaluation - GOV.UK (www.gov.uk).
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response to these low and high carbon price assumptions respectively. Carbon price
scenarios were selected during the early fall of 2021 and were superseded at report
writing.

The cost of CBAM certificates for exports from Scotland to the EU, for those sectors
affected, would be considerably less than the costs associated with the allocation
scenarios described above. This is because the Scottish exporters would only need to
pay for the cost difference between the carbon costs paid domestically and the CBAM
certificate costs.

Current policy context for this research

ETS and CBAM policy are rapidly changing and as such there have been developments
which it was not possible to include in the analysis here. For example, our scenarios
were developed before the UK ETS consultation® was finalised and as such there will
not necessarily be alignment. Furthermore, energy prices, and UK and EU ETS prices,
have varied since the analysis was completed and may not be encompassed by the
range of scenarios used. Nevertheless, the methodology developed here could be
applied in future to an alternative range of ETS prices.

6 https://www.gov.uk/government/consultations/developing-the-uk-emissions-trading-scheme-uk-ets
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Glossary

Carbon Border Adjustment
Mechanism (CBAM)

A climate policy measure that aims to prevent the risk of carbon leakage
by imposing a levy on imports of specific products

Carbon leakage

A situation that may occur where businesses transfer production, and
therefore emissions, to other countries with less stringent emission
constraints. This may ultimately lead to an increase in overall emissions,
for reasons of costs related to climate policies.

CO2e

Carbon dioxide equivalent; a way of expressing emissions of different
greenhouse gases in a common unit

Compensation (of
employees)

Compensation describes the cash rewards paid to employees in
exchange for the services they provide. It may include base salary,
wages, incentives and/or commission. Total compensation includes cash
rewards as well as any other company benefits.

Climate Change
Agreements (CCASs)

Voluntary agreements made between UK industry and the Environment
Agency to reduce energy use and carbon dioxide (CO2) emissions. In
return, operators receive a discount on the Climate Change Levy (CCL)

Climate Change Levy
(CCL)

An environmental tax on the energy supplied to companies and fuels used
by power generators. It is levied on supplies of gas, electricity, oil and any
other taxable fuels

Cross Sectoral Correction
Factor (CSCF)

A mechanism for controlling emissions trading allowances. It ensures that
the total of freely allocated emissions allowances for non-electricity
generators does not exceed the maximum free allowance

Emissions Trading System
(ETS)

A ‘cap and trade’ type market instrument that creates incentives to reduce
emissions where these are most cost-effective

Greenhouse gas (GHG)
emissions

Gases that absorb and emit radiation and contribute to rising global
temperature. Includes carbon dioxide (CO2) and nitrous oxide (N20)

Gross Value Added (GVA)

An economic productivity metric that measures the contribution of a
corporate entity to the economy

Gross Operating Surplus
(GOS)

The balance of the trading account for productive units. Equal to value
added minus payroll and other taxes on production, plus operating grants

Installation

Reporting unit under the ETS.

According to Article 3(e) of the EU ETS Directive, an installation is a
stationary technical unit where one or more activities under the scope of
the EU ETS and any other directly associated activities which have a
technical connection with the activities carried out on that site and which
could have an effect on emissions and pollution.

Similarly, in Schedule 2.2 of the UK Greenhouse Gas Emissions Trading
Scheme Order 2020, an installation is defined as a stationary technical
unit or units where one or more regulated activities are carried out.

Input-Output (10)

Input-Output (10) is a generic term used to refer to a class of statistical
tables which detail the flows of goods and services in an economy

Supply chain effect
multipliers

Multipliers derived from Input-Output Tables provide a framework for
estimating economic impacts and changes to an economy. They reflect
how economic performance scales as a result of increased final use of an
industry output.

If there is an increase in final use for a particular industry output, we can
assume that there will be an increase in the output of that industry, the
direct effect.

As these producers increase their output, there will also be an increase in
use on their suppliers and so on down the supply chain; this is the indirect
effect.

As a result of the direct and indirect effects the level of household income
throughout the economy will increase as a result of increased
employment. A proportion of this increased income will be re-spent on
final products, this is the induced effect.

Type | multipliers sum together direct and indirect effects while Type I
multipliers also include induced effects.

# www.climatexchange.org.uk
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1 Introduction

Emissions trading systems have been at the core of climate policy in the EU and the UK
for more than 15 years. The aim of these systems is to enable cost-effective
decarbonisation. However, given asymmetry in international climate policy, there is a risk
that these systems lead to relocation of production to jurisdictions with less stringent
carbon pricing, regulations or emissions standards. This can result in a subsequent
increase in greenhouse gas emissions in those countries; so-called ‘carbon leakage’.

Carbon leakage is a key topic in the development of national and international climate
change policy. The Fit for 55 Package’, published by the European Commission in July
2021, included a proposal for the introduction of the Carbon Border Adjustment
Mechanism (CBAM). This EU CBAM will put a carbon price on imports of a targeted
selection of products, calculated depending on the price of EU ETS allowances.

In the UK, the UK ETS began operating on 1 January 2021 following the UK’s
withdrawal from the EU. The UK government is still developing the UK ETS, with
consultation on proposed amendments ongoing and further changes to important design
elements expected in the coming years.? Furthermore, the UK Parliament’s
Environmental Audit Select Committee (EAC) has recently announced an inquiry into the
role a UK CBAM could play in preventing carbon leakage and helping the UK meet its
environmental objectives, after recommending a UK CBAM should be considered.®

As carbon pricing policies evolve at pace, both within the UK and around the world,
there is the potential for this to affect the competitiveness of Scottish businesses and
industries. There is a need to understand the impact on the economy, employment and
trade of relevant sectors and sites, in particular those within the scope and design of an
ETS and/or CBAM, and which contribute most to the Scottish economy.

2 Report aims

ClimateXChange, on behalf of the Scottish Government, commissioned Ricardo Energy
and Environment to research the potential competitiveness impacts on Scottish
businesses and industries of changes in UK and EU carbon pricing policy. In particular,
the study focuses on Emission Trading Schemes (ETS) and Carbon Border Adjustment
Mechanisms (CBAM).

The research is divided into two stages and this report covers the results of Stage 1,
undertaken between August and October 2021, with the results from Stage 2 to be
reported by February 2022. The scope of Stage 1 is to answer the following questions:

1. What are Scotland’s main economic sectors currently participating in the UK ETS, or
potentially affected by CBAMs?

2. What are the main products, costs, markets and primary competitors of selected
Scottish ETS and CBAM sectors?

3. What is the relationship of these sectors with markets inside and outside the EU?

4. Which of the Scottish sectors are most vulnerable to carbon leakage, and how could
this affect trade in a scenario where the EU draft CBAM were implemented?

5. What would be the impact on Scottish sectors of a UK ETS system which deviates
from the EU ETS system in terms of price or free allocation?

7 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0550

8 https://www.gov.uk/government/consultations/uk-emissions-trading-scheme-proposed-amendments
9 https://committees.parliament.uk/committee/62/environmental-audit-committee/news/157728/eac-
launches-new-inquiry-weighing-up-carbon-border-tax-measures/
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The analysis presented below is based on published data and sector-specific inputs
received with thanks from the Scottish Government, HMRC (Her Majesty’s Revenues
and Customs) and SEPA (the Scottish Environment Protection Agency).

3 Scotland’s main economic sectors currently
participating in the UK ETS

What are Scotland’s main economic sectors currently participating in the UK ETS, or
potentially affected by CBAM?

This section uses the following economic indicators to rank Scottish ETS sites and
sectors: Gross Value Added (GVA), exports, employment, and supply chain multipliers.

3.1 Key findings

ETS sites were assigned to 16 economic sectors. These were then grouped into tiers on
the basis of an economic ranking analysis with Tier 1 representing the highest economic
contribution on basis of the selected indicators for an individual ETS sector and Tier 3
representing lower economic contribution'®. The higher tier groupings show higher
average values across all economic metrics considered.

Three sectors fall into Tier 1, five into Tier 2 and eight into Tier 3, as shown in Figure 1
below.

Figure 1. ETS sector classification by economic contribution tier

Tier 1 Tier 3
Electricity, steam and air Chemicals, dyes and pigments Aluminium
conditioning Food products Cement
. . Oil refining Glass and glass fibres
Extraction of oil & gas and h ical | forai
natural gas distribution Pharmaceuticals Metal forging
Wood based products Non-metallic minerals (bricks & tiles)
Spirits Paper and paperboard

Stone quarrying
Synthetic rubber

3.1.1 Selection of Scottish ETS installations

To form the economic tiers, we first developed a list of Scottish installations covered by
the UK ETS.

The UK ETS has applied since January 2021, before which participating Scottish
installations were covered by the EU ETS. The scope of the UK ETS currently mirrors
the EU ETS and covers combustion installations rated at >20MW thermal capacity and
selected energy-intensive industries!?.

10 The economic contribution is based on the restricted range of metrics. Other sectors provide jobs,
essential services and other important contributions not captured in our analysis.

11 The EU ETS covers carbon dioxide (CO2) from electricity and heat, energy intensive industry and commercial
aviation. It covers nitrous oxide (N20) from the production of nitric, adipic and glyoxylic acids and glyoxal and
perfluorocarbons (PFCs) from production of aluminium. See EU Emissions Trading System (EU ETS)

(euroga.eug
www.climatexchange.org.uk
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The UK ETS includes a voluntary ‘Small Emitter and Hospital Opt-Out’ for installations
with emissions lower than 25,000 tCOe per annum and a net-rated thermal capacity
below 35MW.

Several installation categories were removed from the analysis. These include:

¢ New installations without reported emissions data

e Small emitters across several sectors marked as “excluded” in the EU
Transaction Log, the source for the reference verified emissions data in the
reference period 2017-2019

e Installations in sectors where goods are not or cannot be traded internationally
such as health, education and Ministry of Defence buildings, as well as data
centres serving UK-based banks.1?

Electricity is not exported internationally from Scotland. However, electricity exports to
Northern Ireland through the Moyle Interconnector are treated in the same way as
exports to the EU according to the Northern Ireland Protocol associated with the UK exit
from the EU. Therefore, electricity and steam installations were included in our analysis.

The above filtering resulted in 138 installations that were included in the economic
ranking analysis. Of these, 71 are offshore installations in the oil and gas sector and 67
are onshore sites, see Appendix 1.

3.1.2 Sectoral classification

The 138 ETS installations were classified by sector to enable a more general analysis of
impact from variations in ETS and CBAM design.

The attribution of most installations to economic activity sectors is based on an analysis
undertaken by the European Commission during 2013/14 in relation to carbon leakage
risks!3. This was supplemented and adjusted by individual installation research.

The number of installations included in each sector is provided in the table below. Some
sectors, for example basic pharmaceutical products and pharmaceutical preparations,
are grouped for key findings reporting into one main sector.

12 A gas compressors were included due to the trade associated with these installations, for example in dealing
with imports from Norway. Similarly, all electricity producers were included due to the trade dimension with
Northern Ireland.

13 https://ec.europa.eu/clima/sites/clima/files/installation _nace rev2 matching en.xls
www.climatexchange.org.uk
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Table 1. ETS installations by economic sector

Aggregated sector
SIC Code and Sector Title category for key i'\rllgglk?:trigr:s
findings reporting
6100 Extraction of crude petroleum 1
- Extraction of oil &
0&G Combined Oil and Gas extraction distribution 2
35220 | Distribution of gaseous fuels through mains 6
6100 Extraction of crude petroleum (offshore) Offshore extraction 55
. of oil & gas and
6200 Extraction of natural gas (offshore) natural gas 1
0&G Combined Oil and Gas extraction (offshore) distribution 15
8110 Quarrying of ornamental and building stone, limestone, Stone quarrying 2
gypsum, chalk and slate
10410 | Manufacture of oils and fats 1
10512 | Butter and cheese production Food products 1
10890 Manu_fgcture of other food products (not elsewhere 5
classified)
11010 | Distilling, rectifying and blending of spirits Spirits 11
16210 | Manufacture of veneer sheets and wood-based panels Wood based 3
products
Paper and
17120 | Manufacture of paper and paperboard paperboard 3
19201 | Mineral oil refining Oil refining 1
20120 | Manufacture of dyes and pigments Chemicals, dyes 1
20140 | Manufacture of other organic basic chemicals and pigments 3
20170 | Manufacture of synthetic rubber in primary forms Synthetic rubber 1
21100 | Manufacture of basic pharmaceutical products ) 1
- - Pharmaceuticals
21200 | Manufacture of pharmaceutical preparations 1
23130 | Manufacture of hollow glass Glass and glass 2
fibres
23140 | Manufacture of glass fibres 1
Manufacture of bricks, tiles and construction products, in
23320 . 1
baked clay Non-metallic
minerals (bricks &
tiles)
23990 | Manufacture of other non-metallic mineral products n.e.c. 2
24420 | Aluminium production Aluminium 1
23510 | Manufacture of cement Cement 1
25500 | Metal forging Metal forging 3
35110 | Production of electricity Electricity, steam 6
35300 | Steam and air conditioning and air conditioning 4

As well as the SIC code shown in Table 1, a number of other descriptors are used to
identify these sectors within various data sources used in our research. This mapping of
descriptors is presented in Appendix 2.

www.climatexchange.org.uk
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3.1.3 Metrics for economic contribution

Next, four economic variables were selected in discussion with the project steering
group to measure the economic contribution of Scottish ETS participants. The economic
variables were as follows:

Gross value added (GVA): GVA indicators are a measure of the value of goods and
services produced by a given sector. In this study, the GVA calculation for ETS sectoral
groupings is based on average emission intensities on basis of the emissions
information of individual installations and the sectoral emission intensity data published
by the Scottish Government.

Employment: The number of people employed in each sector, calculated on basis of
the GVA estimates and the employment to GVA ratio derived from the Scottish
Government statistics.

Export: The value of exports from each sector, calculated using GVA figures.

Supply chain effect multipliers: Multipliers for each sector were also included in the
analysis!4. These figures represent the changes in the supply chain associated with a
change in output in a given sector; direct and indirect effects as well as induced effects
linked to increased consumption spending.

3.1.4 Economic contribution ranking process

In order to provide a ranking of sectors in terms of economic contribution, an analysis
was undertaken on the basis of the four indicators listed above. For a given metric,
sectoral values were represented as a ratio to the maximum score across all sectors. In
other words, they were normalised, allowing cross-comparability across the four
indicators considered.

Based on the normalised scores for each economic metric, an “average normalised
score” was calculated. This was used to determine the overall ranking and split the
sectors into three tiers based on their economic contribution.

The results of this exercise are presented in Table 2.

Table 2. Economic contribution ranking of ETS sectors in Scotland. Scores are normalised and
adjusted as described in the text

Aggregated sectors GVA Score Employment Export Score Multiplier Tier
Score Score

Spirits (drinks) 0.55 1.00 1.00 0.53

EIect‘r|IC|t)./, steam and air 1.00 061 012 075 '

conditioning Tier 1

Extraction of pll gnd.gas and 092 056 011 066

natural gas distribution

Chemicals, dyes and pigments | 0.12 0.23 0.35 0.63

Food products 0.06 0.12 0.12 1.00 Tier 2

Pharmaceuticals 0.14 0.26 0.39 0.48

14 Type Il multipliers were used in the analysis.
www.climatexchange.org.uk
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Oll refining 0.10 0.19 0.28 0.68

Veneer sheets and wood- 008 021 003 083

based panels

Cement 0.01 0.02 0.03 0.82

Paper and paperboard 0.03 0.07 0.01 0.76

Glass and glass fibres 0.04 0.07 0.10 0.67

Metal forging 0.03 0.07 0.04 0.66
Sjﬁjrigénsgt;::mamenta' and 1 600 0.00 0.00 071 rer
Aluminium 0.01 0.02 0.01 0.63

Synthetic rubber 0.00 0.01 0.01 0.58

The individual sector scores are highly uncertain due to the significant data limitations
outlined below and should not be used for sequential ranking outside of this study.
However, the method used has provided high level insight into variations in sector
economic contribution.

The variations across sectors can be described by three tiers. The higher tiers are
clearly distinguished from lower tiers in terms of GVA and employment. In addition, there
is also distinction on exports between tiers 2 and 3.

Our findings suggest that ‘Spirits (drinks)’, ‘Electricity, steam and air conditioning’ and
‘Extraction of oil and gas and natural gas distribution’ sectors contribute the most to the
Scottish economy, in terms of the metrics assessed here.

The results show that the hierarchy of the sectors would remain unchanged when
switching from the GVA to the employment metric. However, this changes when
switching to exports and GVA multipliers.

3.2 Detailed data and interpretation considerations

3.2.1 Data sources
The list of ETS installations used in this section draws on three main sources:

e Onshore installation list received from SEPA in August 2021

e Offshore installation list received from the Scottish Government in September
2021

e Publicly available EU Transaction Log*® containing verified emission and
allocation data for 2008-2020 and small emitters excluded from the ETS.

15 https://ec.europa.eu/clima/ets/
www.climatexchange.org.uk
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The economic variables considered in the ranking were based on information from the
following sources:

e Gross value added: GVA indicators are based on data from the Scottish
Government satellite accounts®, multiplied by the average 2017-2019 verified
emissions for the ETS installations falling within a sectoral classification
obtained from the European Transaction Log (EUTL)Y’.

e Employment: Rankings were based on Scottish Annual Business Survey
(SABS) data.® The employment within each sector was estimated by dividing
GVA averages for 2017-2018 by the GVA per head values in the SABS data.

e Export: Rankings were calculated from “Export statistics Scotland: 2018”1°,
based on averages of “Total International Exports Grouped by Industry
Sector” in 2017 and 2018. This metric is based on GVA figures.

e Supply chain effect multipliers: Type Il multipliers were used in the
analysis, obtained from Scottish government data?°. These range from 1.25
for the pharmaceutical sector to 3.58 for the food production sector.

3.2.2 Analysis limitations

Due to data gaps, the analysis does not account for relevant factors such as the
geographic distribution of compensation for labour or capital inputs, or tax contributions.

The GVA calculation for ETS sectoral groupings is based on average emission
intensities. In this study, since sector-wide statistics cannot be used due to partial
sectoral coverage by the ETS, GVA is calculated by multiplying average emission
intensity by ETS emissions data, for a given sector. The sectoral classifications under
which emissions intensity data is reported are relatively broad, for example the same
metric applies for synthetic rubber, oil refining, chemicals, dyes and pigments. However,
the installations within these sectors are likely to display a wide range of emissions per
unit of Gross Value Added. This limitation contributes to weak GVA estimates for the
ETS sub-group, which further limits the differentiation of ETS sub-groups with regard to
employment and export estimates (which use the GVA estimate).

To mitigate the uncertainty of the estimate, the GVA indicators were compared to
grouped Scottish Annual Business Statistics (SABS) GVA data for individual
subsectors?! and adjusted where the totals for the ETS sectors exceeded SABS totals,
therefore reducing over-estimated GVA figures by the proportion of the exceedance for
the SABS sector group.

The analysis does not include a ranking of operators potentially affected by the
proposed CBAM and not covered by the UK ETS. Around 670 Scottish operators not
covered by the UK ETS are reported by SABS as making products covered by the
CBAM proposals. These operators make secondary iron and steel products (664 units)
or fertilisers (eight units). The study team did not have sufficient information on the
relevance of the CBAM proposals to this large number of registered economic entities.

Following discussion with the Project Steering Group, only one sector, synthetic rubber,
was filtered out of the subsequent analysis stages due to the lower economic ranking
and limited emission levels.

16 Provided to Ricardo by the Scottish Government

17 https://ec.europa.eu/clima/ets/naplnstallationInformation

18 https://www.gov.scot/publications/scottish-annual-business-statistics-2018/

19 https://www.gov.scot/publications/export-stats-scotland-2018/

20 https://www.gov.scot/publications/input-output-latest/

21 SABS data was presented to the consultants in sector clusters to avoid disclosure and could only
be used to a limited degree.

www.climatexchange.org.uk



http://www.climatexchange.org.uk/
https://www.gov.scot/publications/scottish-annual-business-statistics-2018/
https://www.gov.scot/publications/export-stats-scotland-2018/
https://www.gov.scot/publications/input-output-latest/

Understanding the impacts of emission trading systems and carbon border adjustment mechanisms on Scottish business | Page 14

4 Characteristics of ETS sectors

\ What are the main products, costs, markets of Scottish ETS sectors and sites? |

Following on from the assessment of the economic contribution of Scottish ETS
installations in Section 3, it is important to identify the characteristics of these sites and
sectors. This will enable greater detail of the exposure of these sites and sectors to
markets inside and outside the EU.

4.1 Key findings

We find that for all sectors, apart from food production, energy costs exceed the costs of
all other intermediate inputs to their production processes. A high energy intensity is
often associated with higher direct and indirect climate policy costs, e.g. as linked to
renewable electricity. The high proportion of energy costs of sectors here highlights the
risk of additional ETS costs being passed on to overall product cost, as compared to less
energy intensive products.

Primary competitors and important markets were also investigated. We find that, for both
imports and exports, EU Member States plus Norway and Switzerland constitute the
most frequently reported trading partners, followed by the USA. For imports, China also
plays an important role. Therefore, given the level of industrialisation of the countries
where a large proportion of the key international competitors are located, these are likely
to have a comparable high level cost structure, and in the case of the EU, a comparable
carbon pricing context.

Further detail of the products, costs, and markets/competitors are provided below.
4.1.1 Products
The main products of the focus ETS installations are shown in the table below.

Table 3. Main products of “focus” Scottish ETS installations

Products Tier
1

Electricity, steam and air conditioning

Crude petroleum

Natural gas

Whisky, gin, other spirits

Ethylene, polyethylene, propylene,
polypropylene, ethanol, dyes and
pigments

Refined petroleum

S I

Basic pharmaceuticals, antibiotics

Cheese

Oils and fats, supplements

Asphalt, bricks and ceramics

Wood panels

Aluminium

W Wl N N N N N DN

Glass bottles

www.climatexchange.org.uk
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Cement

Paper and paperboard

Metal structures

Building stone

W W W W w

Synthetic rubber

Total: 18 product groups, 7 on Tier 3, 7 in Tier 2 and
4in Tier 1

Source: Individual installation websites, SEPA environmental permit data, email responses from
selected sites.

These products were identified by performing individual website and SEPA
environmental permit searches as well as from one stakeholder response.

Some uncertainty remains with regards to the exact nature of metal structures produced
by the ETS installations and with regards to the full list of food products. However, the
above list provides a strong indication of the main products that are necessary to
consider when assessing Scotland’s economic performance and competitiveness.

4.1.2 Costs

In this study, we use energy costs as a metric of industry sensitivity to changes in carbon
prices. Energy costs, rather than GHG emissions, are commonly used for this purpose
because GHG emissions are often not well reported internationally, and energy costs
provide a correlated, though admittedly weak, proxy. For sectors with high emissions
from non-energy aspects of the production process, such as chemical reactions in the
cement sector, the correlation between combustion and total GHG emissions is least
strong.

Most Scottish installations are energy intensive, with primary energy and electricity
constituting a significant proportion of total costs. Therefore, an increase in the cost of
carbon allowances is likely to affect a large proportion of the costs for these installations.

Figure 2 below represents a breakdown of the following parameters as a proportion of
the total value of output for each sector as a snapshot for the year 201722

Energy costs

Costs of other intermediate inputs, e.g. materials

Costs of employee compensation?3

A remainder, which is the sum of Gross Operating Surplus and Taxes less
subsidies on product.

Figure 2. Cost breakdown of economic sectors to which ETS installations belong, ordered by
economic contribution ranking tier and energy costs as a proportion of total costs

22 The latest available data at time of analysis.

28 Compensation describes the cash rewards paid to employees in exchange for the services they
provide. It may include base salary, wages, incentives and/or commission. Total compensation
includes cash rewards as well as any other company benefits.
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Oil & gas extraction, metal ores & other I
Spirits (dnnks)

- e e e e e e e M mm o mm mm e e e e e e e mm e mm e e e e e e mm mm e e e e e e e e e s

Other chemicals

Coke, petroleum & petro-chemicals

Inorganic and agro-chemicals & dyestuffs

Tier 2

|
|
|
Wood and wood products I
Other food I
Dairy products, oils & fats processing I
|

Phamaceuticals
Paper & paper products
Iron & Steel

Other metals & casting

Tier 3

Cement lime & plaster
Fabncated metal

Glass, clay & stone etc.

0

=S

20% 40% 60% 80%  100%

W Energy costs
m Cost of other intermediate inputs
m Compensation of employees

Gross Operating Surplus & Taxes less subsidies on production

Source: Scottish IO Tables for 2017; for sector mapping to ETS sectors, see Appendix 2.

The above data shows that, except for food production, the energy costs of all sectors
exceed the costs of all other intermediate inputs to their production processes. For all
sectors except pharmaceuticals, food production and spirits energy costs represent
between 32% and 61% of output value for the sector.

The figure above suggests that sectors such as petro-chemicals are more sensitive to
added carbon costs, in the context of cost structure comparisons. The ETS installations
in the petro-chemicals sector constitute a larger proportion of the Scottish economy than
other installations with high energy costs. For example, paper and paper products or iron
and steel are both tier 3 and constitute a smaller proportion of the Scottish economy.

4.1.3 Primary competitors and markets

To identify possible dimensions of carbon leakage risk, we now identify key competitors
within Scotland, the rest of the UK?4, the European Union and the rest of the world.

Depending on the use of the product, competition can arise from similar products
produced by other companies (discussed in the section below) or from substitute
products. We discuss these in turn.

e Competition with different products

Substitution effects of one product with another are not quantified as part of this study.
However, examples of product substitution that may need to be considered in future
work are:

24 Including imports to the UK, as this is relevant to a UK CBAM scenario.
www.climatexchange.org.uk
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e Container glass competes with plastic and cardboard packaging in the food and
drink sector

e Cement, wood and metals can be substituted to some extent in the construction
sector

¢ Fuel switching such as changes in the amount of time different types of power
stations operate, with a gradual decrease in coal fired electricity generation, is an
example of intermediate input substitution in the electricity sector.

This study has also not considered broader trends in demand for final products, for
example as linked to the reduction in food packaging and other products or feedstocks
made by the Scottish ETS sectors.

e Competition within the same product category

Competition within the same product category is more easily determined from available
data.

1. Competition in the Scottish and UK markets

A large proportion of the products made by Scottish installations that fall within ETS
sectors are supplied to the domestic Scottish market, see Figure 3 below. This market is
further supplied by rest of the UK producers who are expected under the assumptions of
this study to face similar carbon costs to Scottish installations.

Figure 3. Competition to ETS installations in the Scottish market, ordered by economic contribution
ranking tier and percentage of domestic use

Electricity
Gas, gas distribution, etc

Spirits (drinks)

Oil & gas extraction, metal ores & other
ST T Other chemicals | e ———
Wood and wood products
Dairy products, oils & fats processing

-
|
| —
Pharmaceuticals I
|
|

Tier 2

Inorganic chemicals, dyestuffs & agrochemicals

Coke, petroleum & petrochemicals
"""""""""" Fabricated metal I
Iron & Steel

Rubber & Plastic

Paper & paper products

Tier 3

Cement, lime & plaster
Glass, clay & stone etc.

Other metals & casting

0

=S

20% 40% 60% 80% 100%

m Domestic product as a % of total size of Scotland’s market
m % Rest of UK Import

M % Rest of World Import

Source: Scottish Supply and Use Tables for 2017.
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In the Scottish market, competition from international suppliers, as indicated in grey, is
highest in the extractive industry, metal forging (as captured by the Iron and Steel sector
in the Scottish Supply and Use Tables and the figure above), pharmaceuticals and
paper and paper product sectors.

The analysis of the information that was made available suggests that a large proportion
of the output of Scottish ETS installations is used within the UK market, with varying
degrees of international export levels.

2. Competition in the UK and international markets

Analysis of trade data for the individual product categories identified in Section 2 enabled
identification of the key international trading partners for Scottish ETS installations.

Major international export destinations and sources of imports for these products are
listed in the tables below. The information in the table includes countries that passed
statistical disclosure rules, this means that countries listed first are among the top three
export destinations or import sources but may not be the top first.

www.climatexchange.org.uk
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Table 4. Export destinations of sectors that include ETS sites, grouped by economic contribution of
sector ranking tiers

Tier | Product categories Top export destinations for which data is available
Extraction of natural gas Ireland* Netherland | France
S
Tier . ,
1 Extraction of crude petroleum | Gibraltar
Distilling, rectifying and United States France Singapore
blending of spirits
Butter and cheese production | Ireland Spain Hong Kong
Other food products Ireland UAE Netherlands
Pharmaceutical preparations | United States France Netherlands
Antibiotics Germany Ireland
Tier _ _
2 Dyes and pigments Germany United Netherlands
States
Other organic basic United States
chemicals
Veneer sheets and wood- Ireland France Belgium
based panels
Metal structures and parts of | Ireland United Australia
structures States
Tubes, pipes and hollow United States
profiles, of cast iron
Stone quarrying Netherlands Belgium Ireland
Cement Ireland
Tier
3 Bricks, tiles and construction | Ireland Germany United States
products, in baked clay
Other non-metallic mineral Norway Belgium Gibraltar
products
Glass fibres Germany UAE Canada
Hollow glass United States Netherland | Italy
s
Paper and paperboard France Germany Ireland

Source: Data received from HMRC in September 2021 and *complemented by ONS UK-wide trade
partner data (denoted by dark grey shading).
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Table 5. Major sources of import of sectors that include ETS sites, grouped by economic contribution

of sector ranking tiers

Tier | Product categories Top import sources for which data is available
Extraction of natural gas Norway* Qatar United States

- Extraction of crude petroleum Norway

ier

1
Dlstll!lr_lg, rectifying and blending France United Ireland
of spirits States
Butter and cheese production Germany Italy Netherlands
Other food products Switzerland France Germany
Pharmaceutical preparations United .

Germany Belgium
States

Tier I .

5 Antibiotics Netherlands | Germany Belgium
Dyes and pigments Germany Netherlands | Belgium
Other organic basic chemicals United States | India Netherlands
Veneer sheets and wood-based China Poland Germany
panels
Metal structures and parts of China Germany Poland
structures
Tubes, pipes and hollow United States
profiles, of cast iron
Stone quarrying Ireland Norway Germany
Cement Ireland Germany Netherlands

qer Bricks, til d tructi

3 ricks, tiles and construction :
products, in baked clay S SEIENT Ly
Other non-metallic mineral United States | Russia Trinidad &
products Tobago
Glass fibres United States | China France
Hollow glass France Germany Italy
Paper and paperboard China Germany France

Source: Data received from HMRC in September 2021 and *complemented by ONS UK-wide trade

partner data (denoted by dark grey shading).
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These tables show that, for both imports and exports, the EU Member States plus
Norway and Switzerland constitute the most frequently reported trading partners,
followed by the USA. For imports, China also plays an important role. Therefore,
decisions on carbon price in those markets could affect Scottish competitiveness.

The main competitors of Scottish products within export markets are local producers in
those jurisdictions, that is European and US producers. Furthermore, exporters to those
markets from the rest of the world constitute competition to Scottish industry.

Outside these main trading partners, export destinations include Gibraltar, Singapore,
the United Arab Emirates, Canada and Hong Kong. Rest of the world import sources
include India, Qatar and Trinidad and Tobago.

Information on international trade values for the main products of the focus ETS
installations is incomplete but available evidence is presented in Appendix 5.

4.2 Detailed data and interpretation considerations

4.2.1 Data sources and analysis limitations

The source of the data laid out in Section 4.2 was Scottish Input-Output (10) Tables for
201725, which provide an overview of the flows of goods and services within the Scottish
economy.

International trade data used in this section was obtained from Scottish Government
statisticians and HMRC in September 2021. The subsector export data does not allow a
calculation of the percentage of exports compared to total production value due to the
gaps generated by the statistical processing required to avoid disclosure of commercially
confidential data.

HMRC data also provides information on the main export destinations and import
sources for the product categories produced by Scottish ETS installations. HMRC report
the top three export destinations by export value, however, the accuracy of the reported
rank is affected by the suppression of some data points due to statistical processing.
Where the HMRC information is fully suppressed for a sector, this was supplemented by
in-house research?6 and UK-wide data based on ONS statistics?’.

As indicated in the figures above, information on international trade values were only
available for a restricted number of sectors for the year 2020, an unrepresentative year.

4.2.2 Relevance to later study analysis

The information collated in this section provides an overview of the main characteristics
of the covered Scottish ETS sectors and will form the basis for establishing the Scottish
sector’s trade exposure and exposure to international carbon pricing mechanisms, in
Section 5

5 Trade exposure of Scottish sites and sectors

What is the exposure of the Scottish ETS sites and sectors to markets inside and
outside the EU?

Sectors that exhibit high trade exposure, in conjunction with high emissions intensity, are
most likely to be at risk of carbon leakage.

25 hitps://www.gov.scot/publications/about-supply-use-input-output-tables/pages/environmental-input-

output/
26 This applies to aluminium production and electricity.

27 This applies to natural gas and refined petroleum as well as wood-based panels.
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After outlining the key characteristics