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Introduction 
The Energy Systems Catapult’s ‘Rethinking Decarbonisation Incentives’ (RDI) project aims to develop 

and articulate a range of policy options capable of improving economic signals for future 
decarbonisation across the whole UK energy system.  
 

A set of 11 case studies have been produced to analyse how issues relevant to the UK experience have 
been addressed internationally. The case studies include examples of a range of policy approaches to 
the shaping of economic signals for decarbonisation, including standards, subsidies, tradeable 

certificates and interacting suites of policies, as well as carbon tax and cap and trade approaches  
(carbon pricing instruments (CPIs)). 
 

This report summarises the case study key findings relevant to UK decarbonisation policy. It supports  
the development of a set of potential reform options for the UK under the RDI project.  
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In Table 1 we present the selection of 11 case studies from the WP3 Report 1, the rationale for their 
choice and the main research themes covered. A description of the policy narrative of each case study 
can be found in Annex A.   

 
Table 1 Overview of 11 case studies and their rationale 

Case study title Rationale for selection Main research themes 

Interaction of 

Climate Policies in 

California 

Example of major economic 

jurisdiction with a mix of ambitious 
and interacting climate change 
policies and mechanisms 

delivering market signals  

- Scope and targets of cap-and-trade 

system 
- Linkage with Ontario and Quebec 
- Interactions between policies and 

harmonisation 

California Low 

Carbon Fuel 

Standard 

Example of standard-based 

approach with trading to enable 

optimisation and price signals 

- Institutional arrangements for 
administering the mechanism 

- Effectiveness of policy and design 
revisions over time 

EU Automotive 

Emissions 

Standards 

Example of an optimal design of 

portfolio standard 

- Performance against the standards 

and limitations to the approach 
- Interaction with vehicle and fuel 

taxation 

EU Emissions 

Trading System 

Leading example of international 
cap and trade regime, forms 
important context for UK post-

Brexit policy choices 

- Sectoral coverage, cap setting and 
point of regulation 

- Competitiveness and leakage 

- Oversupply problems and role of 
the stability reserve and back 
loading 

- Linkage and credits 

Italian Energy 

Efficiency White 

Certificate 

Scheme  

Example of energy efficiency 

scheme interacting with a carbon 

price (e.g. EU ETS) 

- Interactions of policies and 
harmonisation 

- Effort sharing and level of incentive 
- Role of government agency 

Netherlands 

Renewable Energy 

Support Schemes 

Example of a direct subsidy 
scheme interacting with a carbon 
price (e.g. EU ETS) 

- Overlap with EU ETS and other 
interactions 

- Different levels of incentives and 

effort sharing 

New Zealand 

Emissions 

Trading Scheme 

Example of economy-wide and 
upstream ETS with consideration 

of including the agricultural sector 
and strong international linkages.  

- Treatment of agriculture sector 
- Upstream regulation 

- Linking with other systems 
- Competitiveness concerns 

Pan-Canadian 

Carbon Pricing 

Centralised framework approach 

to regional carbon prices, mixing 
both tax and trade schemes   

- Harmonisation across provinces 

and linkage 
- Competitiveness concerns 

South Africa 

Carbon Tax 

Example of ambitious attempt to 

introduce broad-based carbon tax 

- Deviations from price uniformity 

- Handling of competitiveness 
concerns 

- Point of regulation 

- Use of offsets 

Sweden Energy 

and Carbon Tax 

Policy 

Example of longstanding, broadly 

applied and high carbon tax 

regime in advanced economy 

- Evolution of the Swedish energy 
and carbon tax regime 

- Scope and coverage 
- Political acceptance 

US SO2 Emissions 

Trading 

Example of successful market-

based mechanism design to 

reduce pollution 

- Tax vs trade debate 

- Evolution of the system 
- Scale and coverage 
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Key themes 
 

The key themes emerging from the 11 case studies have been grouped as follows.   
 

• Chapter 1: Coverage and point of regulation issues, including reasons for sectoral 
differences for the point of regulation. The chapter concerns which sectors are subject to the 

decarbonisation incentive signal and which are not. 
 

• Chapter 2: Issues around the price signal and policy certainty. This includes the target  

setting of the decarbonisation policy, which defines the policy ambition that underpins resulting 
decarbonisation signals. In addition, it includes how measures to protect participants from 
competitiveness impacts can potentially distort the consistency of decarbonisation price signals  

within and between sectors. 
 

• Chapter 3: The governance process by which the system rules are developed and 

implemented. A transparent and robust governance process can give confidence to markets 
and investors regarding the stability and longevity of the policy.  

 

• Chapter 4: Policy interactions and harmonisation. This includes issues around effort  
sharing for emission reductions between carbon pricing and other policies. In addition,  
interactions can also occur between carbon pricing policies and policies that seek to achieve 
related objectives. Lastly, another issue around interactions includes the linking of carbon 

markets internationally, and the harmonisation of schemes that are necessary to enable this. 
 
This report will provide more information on the key themes emerging from the 11 case studies and 

outline the key findings from international experience that are relevant for the UK, as listed in Table 2. 
 
Table 2 Overview of the four chapters of this synthesis paper and the issues they address  

Chapter Sub-themes Issue it addresses 

Chapter 1: 

 Coverage and 
point of 

regulation 

Decisions for increasing coverage and phasing in of 

policies 
Scope of policy 

Point of regulation 

Voluntary opt in 

Chapter 2:  

Price signal 
and policy 

certainty 

Target setting and creation of the economic signal 

Strength of economic 

incentive for 
decarbonisation 

Competitiveness measures 

System design to ensure predictability and stability of 

the policy, including mechanisms to manage 
unpredictability of markets and political will or to 

increase the number of available abatement 

opportunities 

Chapter 3:  

Governance 

Legal frameworks, change governance and 
accountability 

Endurance and 
credibility of price 

signal through political 
cycles and changing 

circumstances 
Policy acceptance and stakeholder engagement 

Chapter 4: 

Policy 
interaction and 

harmonisation 

Complementary policies and effort sharing 
Consistency of 

economic incentives for 
decarbonisation 

Harmonisation with interacting policies and 
international emission trading systems 
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1 Coverage and point of regulation 
The coverage of a decarbonisation policy determines which GHGs and sectors will be subject 

to any resulting price signal. This element is therefore an important consideration from an economic  
incentive point of view. In general, the more comprehensive the coverage of a policy, the more effect ive 
a policy would be in terms of reducing emissions in an economically efficient manner, as it can deliver 

a multi-sector consistent incentive signal. However, there may be challenges to design a policy that has 
a wide coverage, because some sectors may be difficult to include from a practical perspective or may 
be perceived to have little or no cost-effective abatement opportunities. Therefore, examining how all 

sectors could be addressed by multiple decarbonisation policies is an important step towards achieving 
economy-wide incentives for decarbonisation.  
 
If sector specific policies are adopted, or sectors are treated differently within the same policy, 

this could potentially lead to different levels of incentive.  One way in which sectors can be covered 
differently by the same policy is through varying the point of regulation (i.e. the position of the regulated 
entity in relation to the physical source of emissions). An entity responsible for complying with the 

system can be either at the point of emissions (such as power stations) or upstream or downstream 
from this point (such as respectively fuel suppliers or electricity consumers). Another way to treat  
sectors differently is to apply different rules for which entities within the sector are covered, e.g. based 

on production level thresholds or voluntary participation rules. This differential t reatment is driven by 
practical factors, although this may lead to different decarbonisation incentive levels for these sectors 
as well. This chapter further examines issues around coverage, point of regulation and special treatment  

of sectors and outlines potential impacts of these issues on the consistency of market and price signals.  
 

1.1. Coverage 
Maximising the sectoral coverage of a policy is clearly a key way to extend and harmonise 
decarbonisation price signals across the economy. However, this is not necessarily practicable and 
international experience demonstrates how this often raises real implementation challenges. The case 

studies illustrate a range of approaches to addressing these challenges through choices around sectoral 
coverage of policy instruments. 

 

The EU ETS sector selection criteria favour constraining coverage to sectors 
with significant emissions and clear abatement opportunities

The European Commission outlined five principles that were the original basis
for the EU ETS sector selection (Commission of the European Communities,
2000). These include environmental effectiveness, economic efficiency, the
potential effects on competition, administrative feasibility, the possible
existence of alternativepolicies and measures.

In applying these criteria the European Commission took the view that it is best
to start by covering a relatively small number of sectors comprising sources
that contribute significantly to total emissions. On this basis, it concentrated
on the electricity generation sector and heavy industries. By focusing on large
stationary sources in high emitting sectors, there was a high coverage
(environmental effectiveness) for relatively small administrative burden (giving
good economic efficiency) and administrative efficiency.

The EU ETS aims to achieve emissions reductions at lowest cost. Studies carried
out for the European Commission has therefore argued that further sectors
should only be included in the EU ETS if abatement opportunities have been
proven to exist and can be accessed at a reasonable price. It argues that by
including a sector, additional compliance and transaction costs are incurred,
i .e. participation costs for the installations in that sector. Likewise, additional
adminstration costs are incurred for the regulating entity when an additional
sector is covered. In other words, the cost effectiveness of the ETS is reduced if
sectors are included when they don't have abatement opportunities. This is
especially acute for sectors with large numbers of smaller participants since the
administrative costs of inclusion are very large, in aggregate, when compared
with the emissions.
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Key findings: Coverage 
The case studies show that factors considered by governments to include or exclude a sector in a 

decarbonisation policy include the environmental effectiveness, economic efficiency, competition,  
administrative feasibility and the existence or suitability of alternative policies and measures in each 
sector. 

 
In both the EU ETS and the New Zealand ETS, the lack of abatement options has been referred to by 
the respective governments as a reason to exclude a sector1. The rationale for this is that inclusion 

would not introduce new abatement options but would introduce administrative costs . For the EU ETS 
it has been argued that if there is no abatement potential in the sector, either through a lack of options 
or because the sector’s overall contribution to GHG emissions is very low, then this will reduce the cost-

effectiveness of the policy. The added administrative and participation costs of including those sectors 
would outweigh any benefits in terms of emission reductions from including that sector.  
A further factor, as highlighted in the case for New Zealand, is that introducing a carbon price for sector 

with no abatement potential risks simply exposing it to a competitive disadvantage internationally, for 
no environmental benefit. 
 

However, the validity of these arguments requires more detailed examination. It is reasonable to 
question the sense of covering a sector by a complex carbon reduction policy (with associated 
administrative burdens) in the knowledge that little in the way of emissions reductions would result. In 

practice though, there are two arguments in favour of inclusion: 
 
Likelihood of there being no abatement options . It seems unlikely that a policymaker could be confident  

that there really would be no abatement potential for a sector over an extended period of time, although 
a high confidence in a low level of abatement may be more credible.  A price signal can drive innovat ion 
to establish a mitigation technology where one does not currently exist, but this is hard to estimate and 

evaluate.  There could also be reshaping of the economy in response to price signals, thereby favouring 
activities and behaviours with lower carbon intensity. An example would be policies raising prices for 
meat and dairy products, which could over time have an impact over dietary choices.  Clearly this 

potential impact itself is likely to raise resistance from affected producer interests.  This sensitivity to 
the price signal and the ways in which the sector might react are also important consideration for 
including or excluding a sector from a carbon price. 

 
Principle underpinning market based decarbonisation.  The purpose of a uniform carbon price is that 
emission reductions will happen in the sector or by the entity that is able to reduce emissions in the 

most cost-effective way. This principle underpins the argument for market based decarbonisation 
policies. However, it logically follows that if a sector were to have little or no abatement potential at all, 
this would not be a reason to exclude it from the policy, since the selective exclusion of sectors based 
on abatement costs is not consistent with a uniform pricing approach.  

 
Overall, the pragmatic approach tends to be chosen in which the absence of strong evidence for 
abatement potential leads to the exclusion of sectors.  This is a naturally precautionary approach since 

                                                                 
1 European Commission Directorate General for Environment (2006). Inclusion of additional activities and gases into the EU 
Emissions Trading Scheme. Report under the project “review of EU Emissions Trading Scheme. Ecofys.  

The risk of carbon leakage from an efficient sector was a reason to exclude 
dairy production from the New Zealand ETS

Dairy production in New Zealand contributes a majority of the GHG emissions
of the agricultural sector, but has also been claimed to be the most efficient in
the world with little possibility of becoming even more efficient. It was
therefore argued in New Zealand that imposing a carbon price on this sector by
including agriculture in the NZ ETS, would not lead to any improvements in
efficiency, but only of leakage of production to other jurisdictions, where
production would be less efficient and global emissions would therefore be
higher.
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potential economic downsides are avoided yet the opportunity to include sectors would remain available 
should significant abatement become a realistic prospect.   We have not found evidence of significant  
abatement occurring for sectors that were excluded from carbon pricing on the basis that there would 

be no abatement options available. 
 

1.1.1 Coverage of Agriculture 
The case studies illustrate that inclusion of agriculture raises particularly challenging issues for 

decarbonisation policies compared to other sectors like industry or power generation. New Zealand is 
one of the few countries that has seriously considered including agriculture, but ultimately decided to 
exclude the sector from the NZ ETS. The main policy developments are depicted in Figure 1.  

 

 

Figure 1 Timeline of the decisions made on treatment of the agricultural sector in the NZ ETS by the New Zealand 
government2 

Specific concerns that were raised as making the agriculture sector less suitable are: 

• Lack of abatement opportunities for biological emissions due to the ir inherent link with 
productivity. There are no alternatives methods for the production of meat or dairy, which 

means productivity is directly linked to biological emissions from agriculture. The only option to 
reduce emissions from the sector, if the desire is to not affect production levels, is to improve 
efficiency elsewhere in the food supply chain. As discussed above, the key issue here is the 

balance between cost and competitiveness concerns for including a sector with little or no 
abatement potential, weighed against the arguments that lack of abatement in any one sector 
should not be a reason to exclude it if the purpose is to establish broad and uniform carbon 

pricing across the economy, and drive changes in consumption patterns as a result. 

• The competitive impacts of including the sector and the risk of carbon leakage. 
Companies in some sectors are vulnerable to competitive disadvantage if they are exposed to 

carbon pricing when competing firms, usually internationally, are not.  There are options to 
mitigate this, such as free allocation or emissions allowances, whilst also including a sector 
within the carbon pricing regime. However, if a policy displaces production to other less efficient  

foreign producers (‘carbon leakage’) it may actually increase global GHG emissions while 
negatively impacting domestic producers.  In the New Zealand case, dairy production was 
regarded as the most efficient in the world, and this was an important argument used to exclude 

the agriculture sector from the NZ ETS in 2013. 

• Difficulty in monitoring biological emissions and assigning the point of regulation. There 
is an advantage of monitoring, reporting and verifying emissions (MRV) at the farm level, as the 
differences in efficiency of, for example, meat production can be taken into account. A farmer 

using food supplements and breeding programmes for lower emissions per kg of meat 
produced would report lower emission intensity at the farm level than a farmer who did not 
implement these measures. However, MRV at the farm level, where emissions occur, is very  

difficult. To simplify the MRV, the point of regulation could be assigned either upstream or 
downstream from the farm level (the point of emissions). The incentive for emission reductions 
is then weakened, as the farm level is the point where operational decisions are made that most 

                                                                 
2 The indefinite exclusion of the agricultural sector from the NZ ETS in 2013 only addressed biological emissions from the 
sector. Energy emissions from agriculture w ere treated separately and were included in 2017.   
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affect emissions. New Zealand decided to assign the point of regulation downstream of 
emissions, at the processor level, but this was heavily criticised for being a ‘per kg levy’ on 
productivity rather than actually incentivising emission reductions from the sector.  

• High costs of MRV due to the high number of agents in the sector. By assigning the point  
of regulation at the farm level rather than processor level, the number of obligated entities in 
the agricultural sector would increase from 80 to 30,000 in New Zealand. This high number of 
participants in combination with the need to train all these participants in managing allowances 

and emission trading would imply high administration costs to cover the agricultural sector.  

• A possible concern when including a carbon price signal in the agricultural sector is that 
by providing incentives for one environmental output, it could lead to farms ignoring 

water quality, soil quality, animal welfare and biodiversity issues.  While this has not been 
reported to have been a consideration for the New Zealand government to exclude the 
agriculture sector from the NZ ETS, it is an important consideration when designing economic  

incentives to reduce emissions in the agricultural sector.  
 
Key findings: Coverage of agriculture 

Agriculture raises particular challenges for emissions reduction incentive policies instruments than other 
sectors like industry or power generation. Specific challenges of the agriculture sector that make it 

difficult to cover with a decarbonisation policy include: 

• Lack of abatement opportunities for biological emissions due to the inherent link between 

productivity in the sector and biological emissions.  A lack of abatement opportunities might  
impact the cost effectiveness of the policy and the environmental outcome as discussed in 
chapter 1.1. However, in the long-term a carbon price in the agricultural sector might cause 

more structural changes such as lower societal demand for meat and dairy due to higher prices.  

• Often many concerns around the competitive impacts of including the sector and the risk of 
leakage. However, many sectors are vulnerable to competition aspects and there are options 
to mitigate this, such as free allocation, whilst also including a sector within the carbon pricing 

regime.  

• Difficulty in monitoring biological emissions and the high costs of doing so due to the high 

number of agents in the sector (at farm level).  

1.1.2 Phasing in of policies 
The introduction of carbon pricing incurs costs on private sector actors, which they may not have 
anticipated over the lives of their carbon emitting assets.  It also introduces a new regulatory mechanism 
the costs and impacts of which may be uncertain.  Several of the case study jurisdictions, both for tax 

systems and emission trading, sought to mitigate these factors by phasing in the policy over time. A few 
examples have been selected below to demonstrate the purpose and consequences of phasing.  
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Figure 2 Overview of phasing in of sectors in the New Zealand ETS 

 
Key findings: Phasing in of policies  

Both phasing in of sectors into a decarbonisation policy or phasing in the policy itself over time is 
common practice, especially for emission trading schemes as illustrated by New Zealand. The phasing 
in of sectors allows for a softening of the impacts of introducing a system, by allowing sectors time to 

plan for their carbon costs and/or undertake carbon reduction activities to mitigate these costs . Phasing 
can help establish a system that covers many sectors over time. The phasing in of a policy itself also 
allows time for participants to adapt and is often used for tax systems, as illustrated by South Africa.  

 
In addition, phasing allows for testing a system on the sectors for which there is greatest case for 
inclusion first, and expansion to others once the approach is proven.  The benefits of phasing for testing 

policies demonstrate that policymakers should plan on revising the policies based on practical 
experience. This shows that phasing can go hand-in-hand with pilots of decarbonisation policies. The 
initial coverage of the forestry sector in New Zealand was for example used as a pilot  to demonstrate 

the role of an ETS in New Zealand to reduce emissions.  

Phasing in of policies and phasing extending sectoral coverage allows for a 
smooth transition and time to adapt

The South African Carbon tax will be phased in over a period of time to allow
for a smooth transition in adopting cleaner and more efficient technologies and
behaviours. The first phase will run from implementation (est. 2019) up to
2022. In this initial period, obligated entities will have a tax-free allowance of
60%, but a number of additional tax-free allowances will also apply (for process
emissions, trade exposed sectors; top performers, and those included in the
first phase). The combined effect of these tax-free allowances will be capped at
95% of total GHG emissions

The phasing is intended to allow for a relatively smooth transition to a low-
carbon economy. This gradual approach is designed to send the necessary
policy and price signals to investors and consumers of the need to ensure that
future investments are more climate resilient. This should minimise the need
for retrofitting, as well as the risk of embarking on redundant large-scale major
capital projects and investments.

Similarly, the intention for the New Zealand ETS was to eventually cover all
sectors and all GHGs to align with the Kyoto Protocol, but to phase sectors in
gradually over time as depicted in figure 2. The ETS initially only covered
emissions from the forestry sector that came from deforestation of land that
was forested before 1990. It did not require inclusion of other forested areas,
although these could be opted in. In 2010, emissions from stationary energy
use, industrial processing and liquid fossil fuels were incorporated. This placed
ETS compliance obligations on entities importing fossil fuels and major users of
fossil fuels. Emissions from synthetic GHGs (GHGs that are produced through
industrial processes and that do not naturally occur in the atmosphere, e.g.
chlorofluorocarbons and hydrofluorocarbons) and from waste were included in
the ETS in 2013, but only for the larger entities responsible for emissions from
these sectors.



 WP3 Report 2 - Synthesis of Key Findings from Case Studies |10 

 
 

   

Ricardo Energy & Environment 

   

Ref: Ricardo/ED11408/Issue number 3 Ricardo in Confidence  

1.2.  Point of regulation 
A key decision for a carbon incentive policy is which entities to regulate. Requiring the direct emitter to 
be responsible for paying for its emissions would create an incentive to cut those emissions. However,  
regulating the suppliers of carbon containing fuels could also create an incentive for decarbonisation,  

and, with fewer suppliers than consumers, could be a more cost-effective approach.  Thirdly, applying 
a carbon price at the point of purchase of carbon containing products is an option to incentivise their 
reduced use and, potentially, their production with a lower carbon intensity. 

 
Thus, policymakers have a choice of approaches, each with its own merits and drawbacks.  They are 
commonly described as point of emissions (that is regulating the direct emitter, such as power stations) 

or upstream or downstream policies (such as respectively regulating fuel suppliers or electricity 
consumers). The relative merits of these are outlined in Table 3 below. 
 

Table 3 Advantages and disadvantages of different point of regulation 

POR Advantages Disadvantages 

Upstream 

- Low transaction and 

compliance cost, due to 
generally low number of 
actors at this level 

- Comprehensive coverage 
of emissions 

- Not effective if pass-through of costs is 

not possible 
- May cause misalignment between 

incentive given and point where 

decisions are made for mitigation 
activities 

Point of 
emissions 

- Generally strong 

informational signal is 
placed directly on emitter, 
which has more direct 

control over emission 
reductions 

- For sectors with high number of diffuse 

agents the administration costs would 
be high 

Downstream 

- Incentivises end-users to 

consume product more 
efficiently 

- High number of consumers of products 

with embedded carbon   
- Complexities with MRV (although 

regulation of electricity downstream is 

easier as it only includes an extra 
charge on energy bills based on the 
carbon content of fuels) 

- Usually actors at this level have limited 
ability to implement significant 
abatement opportunities, and only 

make marginal efficiency 
improvements 

 
Upstream 

An upstream approach can realise low transaction and compliance costs and comprehensive coverage 
of emissions. It can therefore be a very powerful way to establish efficient carbon pricing, especially in 
sectors with large numbers of diffuse emitters, such as in the residential sector.  

 
However, this approach might not be suitable for sectors where carbon costs cannot be passed throug h 
to parties downstream. In these cases, the carbon price applied to upstream companies may not lead 

to the desired emission reductions. Reasons why carbon costs cannot be passed down can come for 
example from electricity tariff policies. To protect vulnerable groups or because of concerns over 
political acceptability, governments may decide to regulate tariffs so that they cannot rise above certain 

levels.  
 
In addition, the point of regulation upstream may lose some of the awareness benefits that come from 

a regulatory approach to decarbonisation. In particular, when an entity is required to report its emissions 
to a regulator, it is expected there would be significant management attention to emissions control,  
since emissions will be publicly reported and the entity is  required to engage in a carbon market for 
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regulatory compliance.  If the direct emitter, with the greatest options to reduce emissions, is not the 
regulated entity, but instead is simply subject to an economic signal in the price of fuels from a fuel 
supplier that is regulated, then there may be much less internal awareness generated regarding 

emission reduction options. 

 
Mid-stream (point of emissions) 
Mid-stream regulation applies to the direct emitter. This may provide a very strong price signal, as the 

incentive is placed directly on the entity with the greatest responsibility over the emissions and capacity 
to reduce them. It means there may be much greater management awareness of the carbon costs and 
the expectations on emitters to be investing in abatement options. Direct regulation of emitters also 

accords with wider societal expectation that the polluters take action to reduce their impacts, and 
therefore can leverage more general corporate responsibility pressures.   

 

The upstream carbon tax in Sweden allows for an economy wide impact

The carbon tax in Sweden is placed upstream on the consumption of fossil fuels
in the fuel and energy industries. For example, industries such as natural gas,
gasoline, coal, fuel oil, liquefied petroleum gas and home heating oil. However,
with an already existing energy tax, some downstream sectors were compelled
to pay only part (25-50%) of the carbon tax. These included: manufacturing,
agriculture, co-generation plants, forestry, and aquaculture. However, the
residential and service sectors are fully covered by the carbon tax.

As an upstream tax placed on all fuels and electricity consumed in the country,
it has an economy wide impact, which is a key advantage of upstream
regulation. Further, MRV costs were kept down since the tax is applied to fossil
fuels supplied by each suplier, rather than the amount recived by each
consumer. Administrative costs were relatively low as the tax made use of
existing institutional infrastructure. Finally, the use of common units for
denomination (volume or weight) for tax rates in Swedish allows comparisons
to be made between different policies, so price signals can be compared and
reformed if needed.

It should be noted however that the Sweden carbon tax is a well-established
long-lived policy example that functions in a jurisdiction with a tolerance for a
high overall tax burden.

Regulation at the point of emissions provides a more direct incentive for 
lower emissions and can allow focus on a small number of large emitters

Forestry regulated at the point of emissions in New Zealand aims to provide a
direct incentive for reduced deforestation and increased afforestation to
increase carbon stocks. For this reason, the New Zealand government decided
to put the point of regulation for forestry at the point where emissions occur.
For deforestation the point of regulation was placed on the landowner. If,
however, the decision to deforest lies elsewhere, that decision-making entity
will directly become a mandatory participant for the activity of deforesting pre-
1990 forest.

For afforestation, the owner of the forest, not the land, will receive NZUs and
thereby also face the defor estation or harvest liability. New Zealand’s forestry
sector is dominated by plantation forests, whereby often the land owner and
the forest owner are different entities. In the cases where there is a distinction
between the land owner and the entity responsible for forest management
decisions there can be difficult for the forestry sector to provide the right
incentive for emission reductions.

The EU ETS places the point of regulation at the point of emissions. The green
paper did not present a discussion on whether it would have been preferable
to regulate the emitters directly or consider upstream approaches, although
this would have been debated at the time.

The focus on a relatively small number of very large emitters, often with
process emission sources, together with heavy reliance on analogous
experiences with non CO2 industrial emission regulation, seems to have made
point of emissions regulation a logical choice in the EU.
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Downstream 
Downstream emissions policies usually act upon the consumers or end-users in a supply chain. Putting 

the point of regulation downstream would thereby incentivise end-users to consume the product more 
efficiently, e.g. by improving energy efficiency. It would raise awareness for consumers as to the carbon 
emissions associated with their activities.  A downside from a point of regulation downstream, however,  

is that usually these actors have limited ability to implement significant abatement opportunities and 
only make marginal efficiency improvements instead. For instance, if electricity consumers were 
responsible for the emission associated with electricity generation, there would not be an incentive for 

generating companies to use lower carbon fuels or to generate more efficiently, only that consumers 
use less carbon intensive fuels.   
 

The 11 case studies did not include any examples of downstream regulation.  However, the Climate 
Change Agreements (CCAs) in the UK provide an example of downstream regulation, in part. CCAs 
are voluntary agreements between UK industry entities and the Environment Agency to reduce energy 

use and CO2 emissions. Operators who hold a CCA will receive a discount on the Climate Change Levy 
(CCL), a tax added to fuel and electricity bills. The CCAs thereby regulate electricity consumption 
downstream of the point at which the emissions occur. 

 
Key findings: Point of regulation 
The case studies show that there are advantages and disadvantages to upstream and point of 

emissions regulation. For example, an upstream approach, as in Sweden, can ensure low 
administration and compliance costs and comprehensive coverage, but for it to be effective the sector 
needs to allow for cost-pass-through to create a price signal for more carbon efficient product or fuel 

use. If cost-pass through is not possible, an upstream approach is not able to provide the right economic  
incentives in the sector for emission reductions. Direct point of emission regulation, on the other-hand,  
was adopted in the EU ETS and had the benefit of aligning with pre-existing arrangements for industrial 

pollution control, in which the obligations to abate are placed on the emitter. 
 
However, the balance of advantages and disadvantages will differ by sector.  The case studies of New 

Zealand and Sweden, show that different sector characteristics mean that jurisdictions often end up 
with a mixed or compromise approach for the point of regulation to ensure costs stay low, coverage of 
emissions is high and the right incentive for emission reductions is provided at the point where this is 

most appropriate.  
 

1.3.  Voluntary opt in 
In addition to whether or not to mandate inclusion of participants in a carbon pricing system, it is also 

possible to permit voluntary opt in, and there are several examples of this within the case studies , as 
described below.   

 

The Californian Low Carbon Fuel Standard allows opt-in for carbon efficient
fuel use thereby creating additional economic incentives and flexibility

Suppliers of fuels that are deemed to have a carbon intensity (CI) through 2020
that is below the standard CI as set by Californian Air Resources Board (CARB)
are not obligated to be regulated by this scheme but can opt in. By opting in
they create the opportunity to gain LCFS credits and then sell them, generating
revenue.

By providing suppliers of low carbon fuels the opportunity to earn credits, an
economic incentive is created for increasing their uptake and development.
These credits can also be banked for future years when standards might be
more stringent. In addition, the provision of the opt-in for credits allows
flexibility for individual entities and for the market as a whole in determining
their favoured compliance strategy.



 WP3 Report 2 - Synthesis of Key Findings from Case Studies |13 

 
 

   

Ricardo Energy & Environment 

   

Ref: Ricardo/ED11408/Issue number 3 Ricardo in Confidence  

 
Key findings: Voluntary opt-in 
Opt-in of participants on a voluntary basis can primarily be seen as a means of extending the carbon 
price signal beyond those sectors for which mandatory inclusion is preferred. In the case of the 

California LCFS, allowing opt in of suppliers that already meet the standard is a means of encouraging 
further emission performance improvements that would otherwise not be encouraged. In Canada, the 
voluntary opt-in of smaller industries to the output base pricing system enables them to benefit where 

they can reduce emission below the national standard, and hence provide an incentive for lower cost 
abatement overall. In addition, voluntary opt-ins create more market flexibility as it allows individual 
entities to determine their favoured compliance strategy. This  allows them to take measures that could 

reduce current or future compliance costs. 
 
A further driver for voluntary-opt in is that large emitters may prefer to be regulated directly rather than 

be subject indirectly to an upstream carbon pricing regime in which carbon costs are passed on through 
their energy bills. This is the case in New Zealand, where the government has provided an opportunity  
for large consumers of jet fuel, coal or natural gas to voluntarily participate in the NZ ETS. 

 
The provision of voluntary op-ins means that eligible business will take the approach that benefits them 
most. This could be seen as creating an uneven playing field, in which only those that stand to profit  

choose to opt into the carbon pricing regime. We have not seen evidence that this occurs.  However, if 
entities are simply allowed to choose to engage with a system because they have the opportunity to 
make savings, as is the case with the California LCFS, then they are subject to the same pricing as 

other actors in the sector and their involvement serves to reduce the costs of compliance for everyone 
(because they generate savings credits that offset the need for more expensive savings elsewhere).  

Voluntary opt-ins are designed both for large emitters who prefer to be 
regulated directly or for small companies to reduce compliance costs

New Zealand created an option for large consumers of jet fuel, coal or natural
gas to voluntarily participate in the NZ ETS. This would allow them to avoid
having the costs of the ETS passed down to them via fuel or energy bills, but
instead they would be required to comply with the ETS directly and manage
emissions units themselves. In 2012, this same option was also made available
for large consumers of all the other fuels covered in the NZ ETS. The rationale
for entities to opt-in voluntarily was be that those companies believed that the
carbon costs that are passed down to them via fuel costs are higher than what
the actual NZU price is at the time. Some companies reported that they
believed that upstream firms are less competent in managing carbon prices, i.e.
reducing emissions and trading allowances, in comparison with themselves,
e.g. power stations.

The opt-in works by upstream and downstream companies making contracting
arrangements whereby the downstream firm manages the emission units and
provides them to the upstream firm when purchasing fuel. The downstream
company that opts in is registered with the government and has to give 4 years
notice if it wants to opt-out again. This is an additional rule to ensure that
participants will not distort the price signal, by only opting in when prices are
low and opting out when they go up. As a consequence, in 2016, 98 entities
had to participate in the NZ ETS for the energy sector and 11 entities had
decided to opt in. During a 2011 review it was revealed that on the whole,
entities found the opt-in possibility useful.

Under the backstop in the Pan-Canadian Framework, small and medium
industries may decide whether they would like to opt into the output based
pricing system, which is expected to have much lower compliance costs than
the carbon levy. The output based pricing system for large industrial facil ities is
designed to address competitiveness concerns by reducing total compliance
costs, but preserves the carbon price signal at the margin at the same level as
the carbon levy. The output pricing system only applies the carbon levy rate to
a facility’s emissions above a national emissions-intensity standard. However,
the carbon price signal will still apply to all emissions since installations have an
incentive to reduce emissions below the benchmark so surplus credits can be
earned. Smaller installations are allowed to opt into this system if they wish.
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Governments often also have competitiveness concerns that drive the establishment of special 
treatment of sectors or covered entities as well, this will be further discussed in chapter 2.2. 
 

1.4. Summary –Coverage and point of regulation 
Theme Key findings 

Sector coverage decisions 

- Considerations for sector selection should include: 
o Availability and costs of abatement options 

o Sensitivity of sector to price signal in short-term 
and long-term 

o Necessity of other policies 

o Difficulty in measuring emissions and its costs 

Agriculture coverage 

- Agriculture is less suitable for carbon pricing instruments 
than other sectors like industry or power generation, 

because of its specific characteristics, especially the 

difficulty of measuring biological emissions. 

Phasing in of sectors 
- Phasing is both a competitiveness measure and a way to 

test policy impacts. 

Point of regulation 

- The point of regulation should be determined for each 

sector independently. 
- In case cost-pass-through is possible, an upstream 

approach can ensure comprehensive coverage and low 

costs. 

Voluntary opt-in 

- Opt-in provides a means to extend the carbon price while 
limiting need for costly compliance monitoring 

- Opt-in allows flexibility to the market to determine their 

favoured compliance strategy, thereby offering them a 
method to reduce their current or future compliance costs. 

- Self-selection means that firms opt in only when this is 

beneficial for them to do so 

 



 WP3 Report 2 - Synthesis of Key Findings from Case Studies |15 

 
 

   

Ricardo Energy & Environment 

   

Ref: Ricardo/ED11408/Issue number 3 Ricardo in Confidence  

2 Price signal and policy certainty 
Target setting is critical to the strength and success of carbon incentive policies. A decarbonisation 

policy can create an economic incentive to reduce emissions in different ways. Notably, carbon trading 
systems involve the setting of an emissions cap whereas in a carbon tax it is the rate that determines 
the abatement that results.  However, all policies firstly require a target to be set that underpins the 

economic incentive.  The robustness of this target will strongly affect the credibility of the policy and the 
emissions outcomes that are achieved. 
 

Mitigation of competitiveness impacts is a priority for carbon pricing design. The case studies 
demonstrate that governments often decide to implement measures to protect the competitiveness of 
industries at the same time of setting targets. These measures often lead to a different decarbonisation 

incentive for protected industries versus non-protected ones. This chapter discusses how both the 
target and the competitiveness measures help define the incentive signal of the decarbonisation 
policies.  

 
In addition, the case studies demonstrate that policies are not designed at one moment in time with a 
single set of regulatory parameters that remain unchanged. Instead, policymakers will want to ensure 

the policy remains suitable as conditions, such as economic circumstances or technologies, change 
over time.  The way in which policies are designed to adapt will affect the confidence that stakeholders  
have in them as will be described in the next chapter in more detail. For instance, price ceiling or floor 

mechanisms may be used to manage the price in cap-and-trade systems in the event of unforeseen 
developments to constrain the price within desired bounds. Alternatively, connections outside the 
system, for example offsetting with international credits, may be used to provide access to international 

emissions savings should abatement nationally become too expensive. This chapter will discuss the 
impacts and limitations of these policy interventions by including examples of mechanisms that have 
been implemented to ensure price certainty in cap-and-trade mechanisms or add flexibility in either tax 

or cap-and-trade systems.  
 
However, the robustness of the incentive signal created by the decarbonisation policy over time 

depends on market confidence in the stability of the policy making regime. Regulatory interventions can 
include changes to the cap regime that are not well signalled in advance or do not flow logically from 
one phase to the next. This chapter describes impacts on the price signal by different processes for 

policy interventions.   
 

2.1 Target setting and the creation of the economic signal 
As a first step to create an economic incentive for decarbonisation, policies will have to set a 

target. The ambition level of the target crucially determines the strength of economic incentive placed 
on market participants.  In addition, the clarity and transparency of the process by which the level of 
ambition is set is important for policy certainty and thereby the effectiveness of the policy.  Both in trade 

and tax regimes, the wider climate objectives determine the policy target.  
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While the example policies above both create an economic signal for decarbonisation by pricing 

emissions, other types of policies set targets directly aimed at the carbon intensity of fuels used. They 
thereby ensure emissions per amount of fuel used will go down over time, as illustrated by the 
Californian example below.  

South Africa undertook socio-economic ex-ante impact assessments to set a 
revenue neutral tax rate

The South African government has undertaken socio-economic ex-ante impact
assessments as part of the process of setting the tax rate. The Minister of
Finance used this input to ultimately determine the final tax rate, exemptions,
and the actual date of implementation through the annual budget process.

Two defining features of South Africa’s current carbon tax proposal are that it
is meant to be revenue neutral and have a neutral effect on the price of
electricity in the first tax phase, which is intended to last five years. However,
the tax and revenue recycling measures are designed to be revenue neutral for
the South African treasury, and the effect will not necessarily be neutral for
companies with substantial emissions. The government has made significant
efforts to take this into account by mitigating the effects on mining and other
distressed sectors through combined measures, such as rate changes or
exemptions in tax and reductions in the electricity levy.

The initial carbon tax rate will be set at R120 ($8.32 USD) per tonne of CO2e
(carbon dioxide equivalent) and will increase at consumer price index (CPI) +
2% up to 2022, after which it will increase at CPI. Taking into account tax-free
allowances, the effective tax rate will be in the range between $0.42 USD and
$3.33 USD (R6 and R48) per tonne.

The EU ETS suffered from a lack of ambition in its targets for Phase 1 and 2

If the cap does not represent an additional reduction in emissions then
generally speaking the price will fall to zero. For various reasons the EU ETS
has suffered from this problem in its phases to date, as described in the
following paragraphs.

During Phase I the cap on allowances was set at the national level through
National Allocation Plans (NAPs), in accordance with guidance in the ETS
Directive and produced by the European Commission. The Phase I caps were
mostly set on the basis of estimated emissions for participants in the system, as
verified emissions data was not available. What’s more, the approach in which
each Member State set its own cap leads to pressure for a lack of ambition, in
order to protect domestic industries. For the Phase the total amount of
allowances issued exceeded emissions and, with supply significantly exceeding
demand, in 2007 the price of allowances fell to zero. It remained at that level
through the phase, but in the absence of banking the surplus was wiped out at
the end of the phase and Phase II offered the opportunity for a fresh start.

For Phase II verified annual emissions data was now available, which was taken
into account in the NAPs of each Member State. The Kyoto Protocol was used
as basis for individual Member State national targets and the European
Commission developed updated guidance to strengthen the common basis for
national cap setting. Together, these measures were envisaged to produce a
cap on a much stronger footing than in Phase I. However, the 2008 economic
crisis reduced demand for emitting activities, which led to a large surplus of
allowances and credits, meaning the quantity within the market exceeded
annual verified emissions.

For Phase III, the cap was set in line with EU 2020 targets, corresponding to a
reduction in system emissions of 1.74% annually. Allowances could be banked
from Phase II, therefor e the surpluses continued into Phase III, with the
economic slowdown continuing to contribute to the oversupply of allowances
relative to emissions.
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Key findings: Target setting and the creation of the economic signal  
The process of target setting is the fundamental driver for the price signal that is provided by 
decarbonisation policies. The EU ETS case study demonstrates that targets of carbon pricing 

instruments should be set based on verified data, where available. Similarly, South Africa needed ex-
ante impact assessments to research the amount of emission reductions that can be expected from 
certain tax rates.  

 
The level of ambition within the target can impact both political acceptance of the policy, but also the  
type of actions that it incentivises. It is therefore important in the governance of the target setting process 

that a robust process is created that ensures political acceptance for the overall level of ambition can 
be gained and maintained when resistance arises, to maximise the chances of meaningful policies to 
persist. This is further discussed in chapter 3.  

 
Intensity targets as used in California can be argued to be particularly suitable for creating a robust  
signal for decarbonisation over time. This is because intensity targets can accommodate changes in 

economic activity over time. A change in economic activity and thus production levels does not change 
the economic incentive that is created by the intensity target.   
 

It is helpful to consider how this response compares to that of an ETS or carbon tax. When economic  
activity is unexpectedly different in an ETS, the emission target remains the same and the investment  
signal adjusts to that target. Arguably this is a positive feature of cap and trade, but it does mean that 

in the event of an economic downturn, as we have seen in the last decade, the trading systems woul d 
fail to deliver abatement that would have previously been anticipated.  Conversely in a period of 
unexpected growth, the carbon price necessary to achieve emission targets could become higher than 

is considered acceptable from an economic or social perspective. 
 
The case of carbon taxes is a little different.  A fixed carbon price would incentivise a level of abatement 

that is less sensitive to the level of economic activity.  However, if an absolute emissions target were 
required to be met, then the situation similar to that for an ETS emerges, in that the price level to meet  
the target would need to change and this may involve significant increases or decreases. 

 
Ultimately, the difficulties described above for an ETS or carbon tax result from the adoption of an 
absolute target, rather than the characteristics of the mechanism per se. These are avoided for intensity 

measures because the intensity targets are not sensitive to activity level.  
 
Thus, intensity measures could offer more consistency over time. However, intensity targets, by their 

very nature, do not provide an incentive to achieve a particular environmental outcome (in absolute 
terms), which is the trade-off in adopting the approach. 
 
In addition, the case studies demonstrate that when setting a target that covers multiple jurisdictions, a 

centralised approach to target ambition allows for more consistency in the price signal and often higher 
ambition.  The EU ETS experience has shown that where each jurisdiction sets its own targets there 
may be a risk that each Member State will try to protect its own industry, which can lead to a collective 

low level of ambition. Harmonised and centralised target setting can help to avoid this situation. 

 

Standard setting as in California can ensure exact emission reductions

The Californian Low Carbon Fuel Standard (LCFS) aims to reduce the transport
sector’s GHG emissions. The target is to reduce lifecycle GHGs by at least 10%
by 2020, returning emissions to 1990 levels. The LCFS requires fuel producers
to reduce the carbon intensity (CI) of fuels in the Californian market, based on a
“well to wheels” life cycle assessment. The LCFS applies to any transportation
fuel that is sold, supplied or offered for sale in California. The level of ambition
in the target drives the level of demand for credits and it thereby determines
the strength of the price signal.
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2.2 Price signal and competitiveness 
After setting a target, governments often decide to implement measures to protect the competitiveness 
of industries to mitigate for any negative consequences, as the case studies demonstrate. Industries  
that tend to be protected based on the information from the case studies include those that are emission 

intensive and highly trade exposed, such as for example iron, steel, cement, paper and pulp. Different  
measures to protect competitiveness are discussed below and can include the free allocation of 
emissions allowances to trade-exposed industries, tax-free thresholds in carbon tax regimes or other 

measures to reduce the carbon price or cost burden experienced by covered entities of the 
decarbonisation policy. It is important to consider whether these measures lead to a different  
decarbonisation incentive for protected industries versus non-protected ones. 

 

 
 

The carbon price signal impact of carbon leakage measures depend on 
whether liabilities depend on the level of future emissions

The design of the carbon tax is intended to balance South Africa’s climate
change mitigation goals with the need to reduce poverty and maintain trade
competitiveness. While providing a price signal to encourage the transition to a
low-carbon economy, the proposed policy is also intended to reduc e the risk of
negative competitiveness implications and leakage through special provisions
for sectors considered to be at risk. The tax regime has a complex set of
measures affecting the economic signal, which are implemented through a set
of allowances. These allowances are expressed as a percentage reduction in
the liable emissions for each year in question. Thus, the decarbonisation signal
is not the same for all liable entities; it varies according to their eligibility for
allowances, as depicted in table 3 for some sectors.

The vast majority of emission allowances were allocated for free during the
early years of the EU ETS, and substantial free allocation remains. The purpose
of free allocation can be seen as addressing two related issues. First, the
introduction of a new carbon pricing policy imposes new regulatory costs on
businesses, which they might not have anticipated as occurring over the
economic lives of their emitting assets. Free allocation in relation to past
emissions (grandfathering) can help address this. Second, a carbon price
establishes costs on business within the system that may not be faced by
competing business outside of the system. To protec t against the competition
aspects allowances can be given for fr ee, either in relation to past emissions or
according to industry emission standards (benchmarks) applied to each
installation’s level of activity (production). This concurrently addresses
policymakers concerns over carbon leakage.

The way in which allowances are allocated is important for the decarbonisation
incentive signal. The EU adopted a principal that the allocations for installations
should, in general, be fixed in relation to their past performance and not
changed as those installations make subsequent changes to their operations
that affect their emissions. In practice however, the system does not follow this
principle rigorously and there are several aspects for which future plant
changes that affect emissions are recognised by changes in allocation,
principally concerning new entrants and closing installations (described below).

In New Zealand, a participant must pass two tests before being eligible for free
allocation, including a trade exposure test and an emissions intensity test. In
addition, the amount of allowances allocated to the entity is based on its actual
annual output or production in order to avoid that companies can have
windfall gains from the free allocation scheme. The free allocation to industry
will be phased out by 1% per year starting at the level of when free allocation
first started for the participant.
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As noted above, the South African Carbon Tax has established a number of “tax allowances” or rebates.   
These are depicted below in Table 4. The maximum percentage of CO2e emissions which can be free 
of tax is 90 percent, with an extra allowance of 5-10 percent for carbon offsets. These are percentages 

of emissions reported in that tax year.  As a consequence of the exemptions and allowances in the 
carbon tax policy, the system is a patchwork of sector specific approaches that may experience different  
effective tax rates. 

 
Table 4 Proposed emissions thresholds and offset allowances for selected sectors. Source: Carbon Tax Policy Paper, 2013 

Sector 
Basic tax-free 

threshold (%) 

Maximum 

additional 
allowance for 

trade 
exposure (%) 

Additional 

allowance for 

process 
emissions (%) 

Total (%) 
Maximum 

offset (%) 

Electricity 60 - - 60 10 

Iron and steel 60 10 10 80 5 

Agriculture, forestry and 

land use 
60 - 40 100 0 

Waste 60 - 40 100 0 

 

Key findings: Price signal and competitiveness 
Measures to address competition concerns are necessary , but should not undermine the 
decarbonisation price signal. Competitiveness measures can involve covered entities not paying the 

full carbon price, paying it on only part of their emissions, or receiving compensatory payments (or free 
allowances, which are essentially payments).  
 

From a price signal perspective what is particularly important is whether future actions that affec t  
emissions also trigger changes in these compensation rules such that if emissions increase, then the 
value of the compensation increases, or conversely, if the emissions decrease then the value of the 

compensation decreases.  In those circumstances there is a weakening of the price signal, since each 
tonne emitted or saved is not worth the prevailing carbon price to the emitter.  
 

Therefore, the way in which allowances are allocated is important for the economic incentive given for 
decarbonisation. To ensure a consistent price signal, it is important to focus competitiveness measures 
on compensation to reduce the net cost burden of the carbon pricing policy rather than interfere in any 

way with the actual carbon price level faced by the participants of the system. This is done by decoupling 
the level of future compensation payments from the actual level of future emissions. In addition, the 
measures that focus on reducing the burden of the carbon cost can increase the stakeholder support  

for the policy. 
 
In practice, there are examples in the case studies in which the economic signal for decarbonisation is 

affected by the policy design.  When free allocation is output based, as in New Zealand, the price signal 

Canada included an output based pricing system to maintain the price signal 
at the margin

Under the PCF’s backstop, an output based pricing system is proposed. The
system only applies a carbon cost to a facility’s emissions if they are greater
than the national emissions-intensity standard for the particular activity
pursued. Where emissions are less than the standard, the facility will receive
equivalent credits which can be banked or traded with other facilities, and
those exceeding the standard will either submit credits or pay the carbon price.
While the pricing obligation covers only part of a facilities emissions, lowering
the average cost of compliance for participants, the price signal will still apply
to all emission, since installations have an incentive to reduce emissions below
the benchmark, so surplus credits can be earned.
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does get affected. In this case the amount allocated for free depends on actual production activity. This  
means that there is a full carbon price incentive for investments that improve the carbon efficiency of 
production (such as switching to lower carbon fuels or improving energy efficiency), but there is no 

signal to reduce production. By having no signal to reduce production, there is no pass through of the 
carbon price to incentivise consumers to reduce their product use.  Similarly, Canada provides an 
additional example where the price signal is maintained at the margin and mainly the cost burden is 

addressed. Through the output base pricing mechanism, it is ensured that any emissions above the 
intensity level are still priced, but it avoids high compliance costs.  
 

Notwithstanding the above, however, the distribution of free allowances corresponding to emissions 
that are substantial compared with an entity’s liabilities does impact the net cost of the system. It can 
mean that a company needs to make very little or no carbon savings in order to bear no overall carbon 

cost, and this could in principle weaken the focus that it gives to making abatement investments. 
 
Measures such as tax-free thresholds only impact the price signal if the threshold changes based on 

emissions. In South Africa, tax exemption thresholds are defined as percentages of emissions reported 
in that tax year. This means there is a linking of the level of cost mitigation and the level of emissions 
and therefore a reduction in the effective decarbonisation signal. 

 
Lastly, measures that directly change the price of allowances can also affect the price signal. An 
example of this is the one-for-two surrender obligation such as in New Zealand, where certain sectors 

were allowed to surrender one allowance for every two tonnes of CO2e rather than the obligation for 
other industries to surrender one allowance for every tonne of CO2e. With this measure the New 
Zealand government effectively halved the carbon price for the sectors covered by the new rule.  

 
Additional free allocation measures: new entrant and closure allocation rules 
In addition, there are other features of competitiveness measures, in particular free allocation, that can 

affect the price signal, for example the new entrant and closure allocation rules in the EU ETS. 

 
 

The EU rules for new entrants and closures may distort the price signal

The EU ETS includes free allocation rules for new installations and the complete
closure of existing installations. If the decarbonisation incentive were to be
maintained for these installations on a parity with those with continuing
operations, then the new installations would not receive any free allowances
and the closing ones would keep the allowances that they have already been
allocated (thereby ensuring that the value of each tonne of CO2 either emitted
or saved is valued at the full carbon price). In practice this approach would
pose problems. First, free allocation is the means of protecting industries from
carbon price related competition . If new entrants were not allocated for free
they would not benefit from that protection in the same way as incumbents.
Also, the continuing allocation of allowances to closed installations (which are
more likely to be high polluters) may have validity economically but is
politically difficult. For these reasons the EU allocates allowances for free to
new entrants and requires closing installations to forfeit future allocations.

In addition, there are rules in the EU ETS for adjustments to allocations in
response to changes to operation for continuing installations. The changes
recognised in this way are significant increases in capacity, significant
decreases in capacity and partial cessations. By increasing or decreasing
allocations in response to these changes, the value of carbon for the operator
is not the same as the market price (but much less), because any additional
allowances required for the change are provided for free, or the decrease in
allowances required are matched by a reduced free allocation.
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Key findings: Additional free allocation measures 
The set of rules around free allocation for new entrants and closures, as illustrated by the EU ETS case 
study, may distort the price signal. As allocations for new entrants are based on capacity to be installed 

and on future projected production, they create a perverse incentive to invest. This means that the price 
signal to invest in low carbon equipment or production capacity will be weakened.  
 

Secondly, the closure rules have made it less attractive for covered entities to close any emission 
intensive plants, as this may reduce the freely allocated allowances that they will receive. In addition,  
the closure rules represent trade-offs for governments around the environmental effectiveness,  

economic efficiency and competitiveness impacts of the EU ETS. Therefore, in the Phase III impact 
assessment of the EU ETS different options for the closure rule were considered. This included an 
option where operators would continue to receive allowances throughout the trading period concerned,  

but would not receive allowances after closure in the next trading period. The second option includes 
the closure rule, but excludes any possibility for transfer. This means that allowances that are not  
allocated to installations due to closure would not be forfeited, but will be added to the new entrants’ 

reserve instead. In table 5 below, the impact of these options in relation to relevant problems and 
objectives is presented as assessed in the Phase III EU ETS impact assessment. This assessment 
identified that having no closure rule would have a negative impact on the environmental effectiveness 

and distributional effects of the EU ETS in comparison with the option of including the closure rule.  
Based on this assessment, the EU decided to retain the existing closure rule and not to include an 
additional transfer rule. 

 
Table 5 Summary of the impact of options in the EU ETS in relation to relevant problems and objectives as presented in the 

Phase 3 EU ETS impact assessment (European Commission, 2008)3 

Option 
Environ-
mental 

effectiveness 

Economic 
efficiency 

Level 

playing field 
/ 

competition 

Simplicity, 
transparency, 
predictability 

Distributional 
effects 

Administrative 
costs 

No closure 
rule 

- + ++ ++ - ++ 

Closure 

rule, no 
transfer 

rule 

0 + ++ ++ + + 

++ = significant improvement, + = improvement, - = deterioration, -- = significant deterioration, 0 = negligible 
change.  

 
The case study shows that expectations of allowances that would be freely allocated in the future, based 
on future emissions reduces the economic incentive of a carbon pricing instrument to reduce emissions. 

This may consequently mean that a higher carbon price is needed to achieve the desired emission 
reductions, as identified during the target setting process.  
 

Taken together, this set of rules can also be viewed as providing some fluidity that recognises how a 
sector manufactures its products; under the new entrant and closure rules significant shifts in production 
between installations can be seen as triggering corresponding shifts in allowance allocation. This  

argument is important in justifying the suitability of the approach.  
 

 

                                                                 
3 European Commission. (2008). Commission s taff working document accompanying document to the proposal for a  
di rective of the European Parliament and of the council amending Directive 2003/87/EC so as to improve and extend the 

EU greenhouse gas emission allowance trading system. COM(2008) 16 final. 
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2.3 Predictability and stability of the decarbonisation policy 
Tax systems have a predetermined price signal set by the government, while in carbon markets there 
can be external factors that affect the strength of that signal. These factors will need to be managed in 
order to create policy certainty. In addition, some carbon pricing instruments seek additional flexibility 

in response to these external factors. There is however a trade-off between price certainty and flexibility, 
which will be explored in this chapter.  
 

2.3.1 Mechanisms to manage unpredictability of markets 
There are several ways, in which governments have created mechanisms within the decarbonisation 
policies that can create either more price stability or flexibility.  The mechanisms listed here either 

handle the unpredictability of markets or the unpredictability of political will.  
 
Several trading systems around the world have introduced the mechanism of banking and borrowing to 

smooth out carbon prices over time. Banking of allowances means that participants can save 
allowances for the current trading period and use them in future compliance periods instead. The 
converse can also be applied, whereby participants can use allowances for a future compliance period 

and surrender them in the current period, i.e. borrowing. 

 
Several case studies demonstrate the governments have introduced mechanisms to manage the level 

of a price signal over time to ensure the predictability of the policy and thus the assumptions that 
investors will make for the future.  

 

Banking of allowances smoothes out the price over time, but can lead to 
over-supply problems persisting

The EU ETS allows banking and borrowing between years and phases, with the
exception of between the first and second phases. This means that acute
situations of oversupply or scarcity from one year to the next can be
avoided. However, banking also means that surpluses of allowances that arise
can build up from one year to the next and persist over a long period of time,
as has been the case since the financial crisis of 2008.

In the Acid Rain Programme (SO2) in the US, emissions from the units that
were included in Phase 1 were well below annual allocations of emissions
allowances to those units. Therefore banking contributed to substantial early
emission reductions demonstrated by the over-compliance to the cap. While
the early years of Phase II were associated with a draw-down of banked
allowances, resulting in emissions greater than the cap, the emission trend
continued to be downward. The bank played an important role in the political
success of the programme. The unused allowances in the bank implied that the
firms had a vested interest in maintaining the value of those banked credits
and thus supporting the continuation of the programme itself. Furthermore,
banking provided an opportunity to harvest low-cost emissions reductions, and
in some cases that effort may have brought forward innovations. Banking also
allowed the participants to smooth the transition to the more demanding cap
in Phase II and higher expected marginal abatement costs.

New Zealand focused more on high price risks than low price risks

The NZ ETS has a fixed price option. This gives NZ ETS participants the option to 
pay 25 New Zealand Dollars (NZD) for each NZU they are l iable to surrender. It 
thereby effectively works as a price ceiling. While there are plans to phase this 
option out, the government has agreed to keep the price ceil ing in place in the 
short term. 
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2.3.2 Mechanisms to manage unpredictability of political will 
The case studies demonstrate that often unexpected circumstances occur that are different from those 
at the time when the target of the policy was set. This demonstrates a need for the government to be 

able to intervene, to ensure the effectiveness of the policy and prevent any negative circumstances. 
However, any intervention of the government into the policy that impacts the price signal can reduce 
investor confidence and thereby the effectiveness of the policy. There is thus a clear trade-off between 

the government’s ability to intervene and policy certainty over time.  

 
 

 

New Zealand's five-year rolling review period ensures both flexibility for 
intervention and predictability of price

The evolution of the linking and delinking of the NZ ETS with the Kyoto units
illustrates the trade-off between adopting broad versus narrow carbon pricing
regimes and also the risks arising when national governments create policies
that have high dependencies on external factors. For New Zealand the use of
international credits provided a means of least cost abatement consistent with
the international climate change policy framework. However, it also meant
that the policy was vulnerable to significant changes in the international
carbon market, such that a collapse in the carbon price lead to failure of the
incentive for domestic abatement.

The official review of the NZ ETS revealed that the delay in the government
response to the collapse of the carbon price, meant that changes came either
too late or were ad hoc and unexpected. To ensure a consistent price signal, a
regulatory framework is required that provides certainty and predictability for
participants, but at the same time also flexibility for the government to change
the system directly to reflect any changes in circumstances.

As a solution, the government has proposed to implement a regulatory
framework whereby it is allowed to change the design of the NZ ETS over a
five-year rolling period. Examples of these changes are for example
mechanisms to manage the supply of allowances via auctioning, changes in the
fixed price option and access rules for international units. In year 1 the
government will set the auctioned amount of allowances for years 1-5. Then,
in year 2, the amount will be set for years 2-6, etc. It thereby aims to balance
consistency over the years, but flexibility for the government to intervene
when necessary.

The US Acid Rain programme allowed entities to plan two years in advance

In the case of the Acid Rain Programme, the rules were finalised and
communicated two years ahead of the allowance trading. In addition,
transparent data systems, public access to information and strict and clear
penalties for non-compliance have contributed to an excellent compliance
record. These success factors are applicable in other contexts too. This shows
that prior to the implementation of any new policies, it is important to provide
some degree of certainty to the regulated entities to facilitate their planning
and limit price volatility in early years. Therefore finalising the rules before the
beginning of the first compliance period is key.
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Key findings: Mechanisms to manage unpredictability of political will  
When comparing the mechanisms to processes for managing price signals, there seems to be a 

difference in the type of certainty they provide to investors. While the mechanisms, such as the MSR, 
provide investors with more certainty over what the government intervention will look like, the processes 
via policy frameworks, such as the five-year period review in New Zealand, provide more certainty 

around when interventions are likely to take place. This identifies, as indicated in chapter 1.2, that 
regulating authorities need to find a balance between having the possibili ty to intervene in the policy 
when unexpected negative consequences occur, but also ensuring any changes to policies and price 

signals are predictable and allow time, e.g. four to five years, for the obligated entities to adapt.  
 
Governments can establish policy frameworks that allow for a standardised process that can balance 

this trade-off. For example, the five-year rolling period review in New Zealand allows the government 
to intervene at any time when circumstances change, but also gives investors certainty over the supply  
of allowances for the next five years. 

 

2.3.3 Mechanisms to increase abatement opportunities through linking or offsets 
In addition, government may want to increase the flexibility in the decarbonisation policies by increasing 
the amount of abatement opportunities that can be used. This can for example be done by linking to 

another emission trading system or allowing offsetting to take place in the policy.  

 

The EU ETS introduced a mechanism to modify allowance volumes as a price 
control measure

The longer term fix to oversupply is the Market Stability Reserve. This will be a
permanent mechanism to automatically modify the volume of allowances
within the market, by restricting the number of allowances auctioned when
there is a surplus, or releasing withheld allowances to the market in times of
significant scarcity. It was analysed within the Commission’s impact
assessment, alongside alternative options which included permanent
retirement of allowances and a carbon price floor. Such significant market
interventions were not generally favoured by stakeholders, with the impact
assessment noting that:

“Two variations [to the volume based Market Stability Reserve] have been put
forward in the Carbon Market Report: a price floor and a price management
reserve. Neither drew much support in the consultation on the options by
stakeholders, who generally highlighted that the EU ETS is an instrument based
on volume not on price. Price management would go against the central EU ETS
principles and is therefore opposed by most stakeholders.”

Offsetting under the South African Carbon Tax allows more flexibility for 
obligated firms

Carbon offsetting entails the purchase of carbon reductions or credits. Firms
and governments may purchase offsets because of a legal requirement to do
so, or may voluntarily wish to reduce their carbon footprint. The Carbon Tax in
South Africa allows firms to offset 5-10 percent of emissions based on their
mitigation potential . This is meant to provide companies with a degree of
flexibil ity in meeting their legal GHG emissions requirements.

National standards are now being developed for offsetting in AFOLU and Waste
sectors. Under these standards, any individual farm will be allowed to earn
credits.
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Key findings: Predictability and stability of the decarbonisation policy 
The case studies show that there are several examples of successfully implemented mechanisms that 

can increase price certainty or flexibility within decarbonisation policies.  
 
Banking and borrowing can help in smoothening out prices over time. However, the downside of this 

mechanism is that they also cause a lag effect of any negative consequences to endure for longer in 
the system. This occurred in the US, EU and New Zealand. 
 

Mechanisms that react upon the level of the price, such as the MSR in the EU and a price floor or ceiling 
as in New Zealand, should be based on transparent and predictable formula so the market participants  
can judge for themselves the likelihood of this automatic market intervention being triggered, and the 

implications on the price signal. This helps to create confidence in the stability of the system, and can 
enhance participant’s view of the market if the mechanism is in place to stop failures such as the price 
falling to zero for sustained periods.  However, for there to be market confidence then the mechanism 

itself should be  free from interference and change.  It should therefore be written into the legislative 
basis for the system, be broad enough to cover all foreseen circumstances and ideally receive broad 
political support. 
 
The benefits of mechanisms that increase the amount of abatement opportunities are that they help to 
ensure that abatement will happen at the lowest cost. Additionally, they can increase the scope of the 

policy, as they allow for inclusion of sectors via offsetting that are unsuitable to be included directly, e.g. 
agriculture in South Africa. However, often these mechanisms that increase abatement opportunities  
also reduce the ambition for emission savings within the system and ultimately make the policy more 

vulnerable to changes in the other markets it is linked to, as seen in the case of New Zealand.  
 

New Zealand's linking with international markets caused the price to collapse

The NZ ETS was designed to allow complete linkage with Kyoto mechanisms.
This meant that ETS participants were allowed to either surrender NZUs for
their emissions, or use any other Kyoto units without any limits. These units
included Certified Emission Reductions (CERs), Emission Reduction Units (ERUs)
and Removal Units (RMUs), all of which are issued for projects in other
countries to reduce emissions. The flexibility that this interchange between
units allowed was seen as appropriate for New Zealand with its large forestry
sector that can both remove and add units to the system.

However, when international carbon prices collapsed in 2011 due to the
oversupply of units, this meant the price of NZUs collapsed correspondingly. In
response to this low price and thereby absent incentive for emission reductions
within New Zealand, the government announced in 2012 that the linking
between NZUs and Kyoto mechanisms might be cancelled in the future.
However, there was uncertainty around when this delinking would happen. In
anticipation of a scarcity of NZUs in the future, the price of NZUs rose higher
than the price of Kyoto units. Because of this price differential, most NZ ETS
participants decided to use the cheaper Kyoto units rather than surrender
NZUs in this year. This led to a much higher usage of international units than
the government had anticipated.
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2.4 Summary – Price signal and policy certainty 
Theme Key findings 

Target setting and the 

creation of the economic 
signal 

- Targets should be based on verified data 
- While intensity measures could offer more consistency 

over time compared to cap-and-trade mechanisms  
aimed at absolute emission reductions, they, by their 
nature, do not always lead to the desired, absolute 

emission reductions. A fixed carbon price (e.g. carbon 
tax) would incentivise a level of abatement that is less 
sensitive to the level of economic activity. 

- A centralised approach is preferred for a target that 
covers multiple jurisdiction, as this often allows for higher 
ambition. 

Price signal and 

competitiveness 

- From a price signal perspective, it is important that 
measures to protect competitiveness do not change 
based on future actions that affect emissions.  

Mechanisms to manage 
unpredictability of markets 

- Banking and borrowing can help in smoothening out 
prices over time. However, the downside of this 
mechanism is that they also cause a lag effect of any 

negative consequences to endure for longer in the 
system. 

- Mechanisms that react upon the level of the price should 

be based on transparent and predictable formula.  

Mechanisms to manage 
unpredictability of political 

will 

- Regulating authorities need to find a balance between 
having the possibility to intervene in the policy when 

unexpected negative consequences occur, but also 
ensuring any changes to policies and price signals are 
predictable and allow time, e.g. four to five years, for the 

obligated entities to adapt. 

Mechanisms to increase 
abatement opportunities 

- Linkage of emission trading schemes can increase the 
policy scope and the amount of low-cost abatement 

opportunities. However, they often reduce ambition of 
the scheme and increase vulnerability of the system to 
changes in the linked markets. 
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3 Governance  
Decarbonisation policies seek to incentivise investments based on a regulatory framework or 

government incentive. Therefore, investor confidence in the robustness and longevity of the 
policies are important to successfully achieve the policy objectives.  Investor confidence is 
dependent on the empowerment, credibility and accountability of policymakers. Legal frameworks form 

an important basis for the empowerment, credibility and accountability of policy makers. In addition,  
they can include mechanisms to deal with change in a consistent and predictable way.  
 

Investor confidence also requires a wider acceptance of the policy and a perception by stakeholders  
that policymakers are addressing their concerns. This includes that the policy must be perceived as 
sitting well in combination with other related objectives and policy measures, for example policies 

targeting energy supply and use.  
 

3.1 Legal frameworks and accountability  
The legal basis of policy mechanisms and regimes is key to their longer-term credibility and market  

perceptions of resulting incentives.   
 

3.1.1 Legal frameworks 
The 11 case studies indicate that the legislative basis and the designers of the decarbonisation policy 
must be credible, empowered and accountable to ensure a robust incentive signal.  

  

The legislative commitment to emission reduction targets can enhance policy 
certainty

The California Global Warming Solutions Act of 2006 - Assembly Bill 32 (AB32)
requires that California reduces GHG emissions to 1990 levels by 2020.
According to the 2008 Scoping Plan, the AB32 gives the California Air Resources
Board (CARB) the responsibility to “Identify the statewide level of GHG
emissions in 1990 to serve as the emissions limit to be achieved by 2020.”
CARB did so, and “in December 2007, the Board approved the 2020 emission
limit of 427 mill ion metric tons of CO2e of GHGs.”

AB32 gave CARB the further responsibility of identifying the measures
California would take to achieve these targets. CARB evaluated a
comprehensive array of approaches and tools, and in the 2008 Scoping Plan
determined that “reducing GHG emissions from the wide variety of sources can
best be accomplished though a cap-and-trade program along with a mix of
complementary strategies.”

The fact that the Californian government is under a legal obligation to deliver
on emission targets provides a high degree of investor certainty that the
government will remain committed to the climate measures in the state.

In New Zealand , the new government that came in place in 2017 established
an interim Climate Committee. The role of this committee is to give expert
advice on target setting for the ETS to make sure that NZ is on track to achieve
zero carbon status in line with the Paris agreement. In addition, the Climate
Committee acts as an independent watchdog to keep the government to
account on an annual basis. The Climate Committee has announced that in
2018 it will provide advice on supply management of allowances in the NZ ETS
and on auctioning mechanisms. The committee will thereby be responsible for
setting an absolute, domestic cap on emissions in New Zealand moving
forward. The exact mechanisms that the committee will use to do this will be
announced in 2018. This independence is designed to ensure that necessary
policy decisions that relate to the market price are robust and seperate from
the political cycle.
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Key findings: Legal frameworks 

An independent and legally enshrined policy framework which specifies policy ambition level that can 
endure through political cycles, empowers parties in the policy development process, and holds them 
accountable to results, is paramount for ensuring the credibility and investor confidence in the policy. 

This framework thereby provides the foundation for a robust carbon pricing policy. 
 

3.1.2 Change governance and accountability 
California below provides an example of price volatility problems due to legal challenges. 

 
  

While strong political will at the federal level has been neccesary to progress
with the Pan-Canadian carbon pricing initiative, political opposition remains.
Canada’s federal government has shown that substantial political will is

necessary when trying to create a national carbon price signal and coordinate
the patchwork of jurisdictional approaches to carbon pricing. Both carrot and
stick approaches have been necessary when negotiating with jurisdictions to
encourage cooperation; the federal government is supporting PCF signatories

with technical support and funding, however, provinces and territories late
signing up to the PCF could lose access to these funds, autonomy in setting
carbon pricing approaches and potentially how revenues are used.

Nonetheless, a number of potentially serious political challenges remain. Not

all jurisdictions have welcomed the PCF. The Saskatchewan government failed
to ratify the PCF and has threatened to take legal action against federal
government, as it is a province dominated by industry. Manitoba explored the

potential to bring the federal government to court but determined that any
case would fail. With many opposition parties against carbon pricing, the
outcomes of upcoming provincial and federal elections could define the future
of PCF. Opposition parties in Alberta for instance said they would get rid of the

tax if elected.

Uncertainty remains on the constitutional authority of Federal government
It is not clear to what extent the legislative underpinnings of the PCF,
benchmark and backstop could be undone. However, constitutional law

scholars tend to agree that the federal government has the authority to impose
a carbon price at the federal level, so that would still be an option even if
provincial support declines.

Legal challenges create policy uncertainty and can cause significant price 
volatility
LCFS has undergone two lawsuits. In 2009 two ethanol lobbying groups, the

Renewable Fuels Association and Growth Energy, fi led a lawsuit in the Federal
District Court challenging the LCFS. They argued that the LCFS violates the
Supremacy Clause and the Commerce Clause in the US Constitution. However,
the appeal was upheld in September 2013 and the LCFS was deemed legal. In a

second lawsuit LCFS was challenged on the basis of technical issues mainly
related to the science on which the LCFS was based, particularly the indirect
land-use change emission factors which were contentious. During this review,
the carbon intensity levels were frozen, and CARB reviewed and revised the

LCFS with stakeholder engagement, especially relating to refinery process
efficiencies. The LCFS was re-adopted in October 2015 for implementation in
January 2016. The price signal have been strongly impacted by these lawsuits.

In times of uncertainty, LCFS credit prices have dropped; in times of confidence
and public consultation the LCFS credit prices have risen, see figure 3.
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Figure 3. Daily LCFS credit prices and credit transactions. Data from http://www.arb.ca.gov/fuels/lcfs/credit/lrtcreditreports.htm [Accessed 07/03/2018] with annotations from 
https ://www.pira.com/docs/default-source/prospectus/pira's-prospectus__impact-of-california-lcfs-study-feb-2017-2.pdf?sfvrsn=20 [Accessed 07/03/2018]. 

http://www.arb.ca.gov/fuels/lcfs/credit/lrtcreditreports.htm
https://www.pira.com/docs/default-source/prospectus/pira's-prospectus__impact-of-california-lcfs-study-feb-2017-2.pdf?sfvrsn=20
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Key findings: Change governance and accountability 
Substantial political will may be necessary to establish a carbon pricing approach, especially if this 
covers multiple jurisdictions. Strong action by a higher, centralised level of government is required to 

define acceptable carbon pricing systems. However, political opposition may threaten such initiatives 
until they are incorporated in legislation. In addition, significant price volatility may still be caused if 
policy uncertainty is created through legal battles that can challenge the legal foundation of the policy 

mechanism. 
 

3.2 Policy acceptance and stakeholder engagement 
It is best practice for governments to have robust stakeholder engagement strategies as part of the 

policy development process, for instance by consulting those affected by the policies, experts on policy 
design, or coordinating with government agencies.  
 

A key reason to establish a clear and regular stakeholder engagement processes is that it can ensure 
predictability and robustness of decarbonisation policies over time. Having political and stakeholder 
support for a policy is crucial for creating a reliable basis upon which investments can be made and 

therefore achieving policy objectives.  

 
Figure 4 – Stakeholders involved in design of Scoping Plan and implementation of AB32 

 

California's Air Resources Board (CARB) coordinated and participated in 
extensive cross-governmental, civil society and expert engagment to develop 
the Scoping plan for achieving emission reduction targets

AB32 directed CARB to develop early actions and a Scoping Plan to identify how
best to achieve the targets. Figure 4 shows numerous stakeholder groups
which interacted in the development, implementation, monitoring and
updating of the AB32 Scoping plan. These include the Climate Action Team

(CAT) of state agencies chaired by California’s Environmental Protection Agency
(CalEPA), and CARB's advisory groups committees.
At the time of the initial Scoping Plan, CARB acknowledged that the CAT would
be central to the success of AB32, which requires an “unprecedented level of

cooperation across the state’s government”. CARB, Climate Change Scoping
Plan - a framework for change - Pursuant to AB32 California Global Warming
Solutions Act of 2006, December 2008
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The Acid Rain Programme in the US had many design elements contributing 
to its high political acceptability

A number of design elements were critical for the acceptability and success of
the policies. Free allocation of allowances were critical to get the buy-in from
the industry. The Acid Rain programme is a nation-wide programme and
indeed the allowance for inter-state trade aspect has been an important to its
success. Small variation in the price of the allowances and large transaction
volumes are evidence of an active allowance market. Finally, the provisions on
banking have proved to be important providing the regulated sources more
flexibil ity to adjust.

In over a decade of policy development, the design of the South African 
Carbon Tax has evolved signficiantly in response to stakeholder engagement

South Africa has been engaged in the policy development process for the
Carbon Tax for over a decade. The formal process began in 2006 with a draft
policy paper. A Carbon Tax Policy Paper establishing the tax rate and design
was released in 2013. However, following significant resistance, the 2014
budget review announced that a carbon offset scheme would be introduced to
complement the tax. In 2015, a new Draft Carbon Tax Bill was released for
public consultation, including a gradual phasing in of the tax, followed by a
second iteration in December 2017. The actual date of implementation is still
to be determined, expected to be announced in either the 2018 or 2019
Budget.

Political realities and sectoral differences have meant that the tax design has
evolved significantly, incorporating a number of exemptions, phasing,
offsetting, and revenue recycling. The inconsistent treatment of these
exemptions is the result of policy consultation process. The tax will be
implemented gradually over time in a series of phases, with a number of
allowances conceded by the government, as well as offsetting provisions for
greater flexibility. The allowances applied in the first phase include those for
trade exposed economic sectors subject to international competitiveness,
industry players responsible for fugitive and process carbon emissions and
other economic sectors where monitoring, verification and measurement is
challenging (e.g. AFOLU, waste). An important revenue recycling component
has also been developed tagged to a soft earmarking, to aid political
acceptance. In addition, it is proposed that revenues raised from the tax be
recycled back into the economy to help address any potential negative impacts
on the welfare of poorer households.
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Key findings: Policy acceptance and stakeholder engagement 
A robust stakeholder engagement process is necessary for several reasons. First, it provides 

transparency and an opportunity for affected stakeholders to be consulted. In addition, it may be an 
opportunity for cross governmental engagement, to ensure effective collaboration on the policy 
development and implementation. Finally, expert input may also be requested as part of the 

development process.  
 
Another key reason to establish a clear and regular stakeholder engagement processes is that it can 

ensure predictability and robustness of decarbonisation policies over time. The case studies 
demonstrate that regulating authorities need to find a balance between having the possibility to 
intervene in the policy when unexpected negative consequences occur, but also ensuring any changes 

to policies and price signals are predictable and allow time, e.g. four to five years, for participants to 
adapt. Policy frameworks that allow governments to change the economic incentive at any point in time 
seem to have lower investor confidence and can therefore be less cost-effective in reducing emissions.  

 

Responsiveness to stakeholder engagement has led to high political 
acceptance of the Swedish carbon tax

While Sweden’s tax rates are the highest in the world, they were raised
gradually and predictably, allowing businesses to respond. Since its
introduction in 1991 the tax rate for carbon dioxide emitted has risen by 360%
and is one of the highest carbon tax rates in the world at EUR 120 per tonne.
This increase was implemented in a relatively gradual manner, using a
predictable a step-by-step approach (increases followed by plateaus).

The Swedish tax law system involves stakeholder engagement and public
consultation in its process and therefore both commercial and private concerns
can be addressed. An example of this was in 1996 when tax rates for electricity
increased, and further increases were planned for 1997. The proposal faced
strong objection from industry citing the potential strain on the
competitiveness of manufacturing companies. Therefore, the proposal was
replaced with higher taxes on electricity and fossil fuels not used in industry,
exemplifying a direct response to stakeholder engagement.

In recent years, political acceptance of the tax has been high since
environmental concerns are a priority, but also because the policy has not
adversely impacted the economy. The Swedish government and citizens have
consistently supported the presence of a carbon tax because it has lowered
emissions while not impacting the overall economy. Both the energy and
carbon tax represented 1.5% of GDP in 2017 and since 1995 Sweden’s GDP has
continued to grow while emissions of CO2 have fallen. However, the
longstanding acceptance is also partially attributed to Sweden having no fossil
fuel production industry of its own.

By engaging with stakeholders early on, agreements on the LCA methodology 
should help avoid potential legal issues in the future

The LCFS suffered from legal battles which caused uncertainty over its future
and therefore volatility in the LCFS credit price. The initial volatility of the LCFS
credit prices adversely affected the signal to potential investors. Although the
legal struggles of the LCFS are on-going, the inclusion of a cost containment
strategy has reduced price volatility. In addition, the legal battles froze the
policy for 2 years. When the policy was readopted, the policy makers arranged
for early engagement of key stakeholder groups with the hope of avoiding legal
battles. They used California's open public process for designing new policy
which allows stakeholder (obligated entities, academics and experts) to
participate in policy consultation. By engaging with stakeholders early on,
agreements on the LCA methodology should help avoid potential legal issues in
the future. A well designed and written legal document will also make it much
harder to contest in court.
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In countries such as the US where it is common for stakeholders to start law suits against governments  
as a way for them to voice their concerns, a lot of uncertainty can be created in the policy and price 
signal over time. This can be mitigated by creating policy frameworks that allow more foreseeable and 

regular windows for stakeholder engagement, especially if this happens early on during the policy 
design stage. These types of policy framework seem to be successful in gaining stakeholder 
acceptance and thereby to guarantee that a policy can endure through political cycles.  

 
In some of the case studies, such as California, Sweden and Canada, governments have had to deal 
with wavering political acceptance. The governments have in general responded to this by making 

concessions in the policy design for instance to protect competitiveness, e.g. exemptions from carbon 
tax or freely allocating allowances in trading systems or reducing the cost burden of the policy.  
 

These examples seem to illustrate that some general conditions exist to create higher political and 
stakeholder acceptance for a decarbonisation policy. These include:  

- The policy is not seen as having a significant negative impact on overall economic growth or 

competitiveness There are measures in place that reduce the volatility  of impacts on markets. 
- Environmental concerns are high on the political agenda and widely accepted as legitimate. 
- There are clear windows for stakeholder engagement and flexibility for policymakers to respond 

to suggestions made by stakeholders.   
 

3.3 Summary – Governance 
Theme Key findings 

Legal frameworks 

- An independent and legally enshrined policy framework which  
specifies policy ambition level, empowers parties in the policy 
development process, and holds them accountable to results, is 

paramount for ensuring investor confidence in the policy. 

Change 
governance and 
accountability 

- Substantial political will may be necessary to establish a carbon 
pricing approach, especially if this covers multiple jurisdictions. 

Strong action by a higher, centralised level of government is required 
to define acceptable carbon pricing systems. This then needs to be 
enshrined in legislation, to withstand political opposition. 

- If there is policy uncertainty around the legal foundation and a culture 
of law suits, significant price volatility may occur. 

Political 
acceptance and 

stakeholder 

engagement 

- A robust stakeholder engagement process is necessary to: 

o Provide transparency and an opportunity for affected 
stakeholders to be consulted.  

o Provide an opportunity for cross governmental engagement,  

to ensure effective collaboration on the policy development 
and implementation.  

o Request expert input may also be requested as part of the 

development process.  
o Ensure predictability and robustness of decarbonisation 

policies over time 

- Some general conditions for political acceptance include: 
o The policy has no significant impact on GDP or economy 
o There are measures in place that reduce the overall price 

volatility 
o Environmental concerns are high on the political agenda 
o There are clear windows for stakeholder engagement and 

flexibility for policymakers to respond to suggestions made 
by stakeholders.  
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4 Policy interactions and harmonisation  
Carbon pricing instruments are not a silver bullet. Often complementary policies are required to 

successfully achieve emission reduction objectives by overcoming barriers that a carbon price would 
not affect. However, these complementary policies will overlap with a carbon pricing instrument and 
come with additional benefits or targets, other than carbon, that justify their existence.   

 
Harmonisation of these different policy measures is necessary to ensure their effectiveness. This  
includes harmonisation in the price signal, across international systems and arrangements around effort  

sharing.  
 

4.1 Complementary policies and effort sharing 
Complementary policies, such as renewable support mechanisms, standards or product labelling, often 

coexist and there are two reasons for this. First, the policy priorities may include non-carbon objectives,  
such as renewables deployment, or be sector specific, such as to reduce GHG emissions from 
transport. In these cases, a broad multi-sector carbon price may not provide the incentive necessary  

and stronger targeted incentives are needed. These policies often also have higher political acceptance 
than a carbon price. The second reason behind complementary policies is that they can have the ability 
to overcome barriers to decarbonisation more effectively than carbon pricing, especially by targeting 

action across the supply chain in a very specific way. These include for example consumer informational 
barriers, that can be overcome with product labelling; or high upfront costs, that can be overcome by 
additional financing mechanisms. The complementary policies can target specific technologies for 

emission reductions or set targets to ensure each actor in the system achieves a certain level of 
emission reduction. 
 

Experience from the case studies shows that implementing a carbon pricing instrument with a broad 
coverage is challenges. Coexisting policy measures are often employed to incentivise decarbonisation 
in other sectors.  This means that it is necessary to decide how ambitious to be with targets in each 

sector to achieve overall national objectives. 
 
These aspects are examined in the following subsections.  

 

4.1.1 Multiple policy objectives  
Decarbonisation is not the only energy policy priority and many countries target a mix of policy 

objectives. Within the case studies examined, some examples of relevant policy objectives include 
energy efficiency improvement, support for renewable energy, enhanced energy security, industrial or 
agricultural growth and protection mechanisms of vulnerable households for high energy prices. Some 

of these policies are complementary to the objectives of decarbonisation policies while others have 
competing objectives.  
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The adoption of multiple policy objectives, and specific measures to achieve these, can lead to the 
effective decarbonisation signal being very different between sectors and technologies.  This is 

especially true in sectors for which the cost of meeting targets can be high, as has historically been the 
case for renewables. 
 

 
 
Key findings: Multiple policy objectives 
Overlapping policies, such as renewable support mechanisms, are generally put in place with the 

rationale that they have wider benefits that extend beyond the carbon saved.  The case studies show 
that this argument is often used by governments for the case for applying technology specific policies, 
e.g. renewable support, and implicitly justify not adopting least cost decarbonisation. The wider benefits  

of overlapping policies may include local economic development, learning by doing for renewable 
technologies, creating investor confidence in the sector and national energy security. The case s tudies 

Political priorities beyond simply carbon reduction provide the motivation for 
a plural policy approach

In 2008 the European Council set two key targets, which include a reduction of
at least 20% in GHG by 2020 and a 20% share of renewable energies in EU
energy consumption by 2020. The reasons listed for the second target, include
a wide-range of non-carbon benefits, including:

- Oil and gas imports would go down by 50 billion EUR by 2020, improving
energy security and benefiting EU citizens and businesses

- The renewable energy target can create almost a million jobs in the industry
by 2020, mostly in medium sized enterprises, spreading jobs and development
to every corner of Europe

- Green technologies now account for over 227 bill ion EUR in annual turnover,
offering advantages to first entrants into this market.

Similarly, the political argument for putting a renewable energy support
mechanism in place in the Netherlands was that there are wider benefits for a
strong renewables incentive mechanism that extend beyond the carbon saved.
This argument was used by the government for the case for applying
technology specific renewables support. These wider benefits of a renewable
support scheme may include local economic development, learning by doing
for renewable technologies, creating investor confidence in the sector and
national energy security.

Italy provides a further example. It introduced a white certificate system to
specifically target improvements in energy efficiency. The system provides
incentives to deploy energy efficient projects via an obligation imposed on
large electricity and gas distributors and by introducing the possibility to
receive income from certificate trading for voluntary parties. It was initially
focussed on savings measures in the domestic sector but mor e recently has
sought savings in the industrial sector, inspite of a direct policy overlap with
the EU ETS.

Renewable subsidies in Netherlands provide stronger signals than the EU ETS

Renewable support in the Netherlands has had (up to 2015) an average
efficiency of 32.6 EUR/MWh (total amount of subsidies allocated divided by
total amount of realised energy produced or generated) (Blom, Schep, Vergeer,
Wielders (2016) Review of the Dutch SDE Plus Renewable Energy Scheme).
With the average emission factor in the Netherlands of 0.53 kg CO2 / kWh in
2015, this translates to about 62 EUR per tCO2e. In contrast, the EU ETS price
at the time of writing is about 11 EUR per tCO2e. This shows the direct price
signal of the subsidy provides a substantially higher price signal for renewable
energy investments compared to the carbon cost added by the EU ETS.
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identify evidence that these overlapping policies can indeed bring these additional advantages, such as 
cost reductions in technologies.  For example, the renewable energy support has caused cost 
reductions in renewable technologies and learning by doing in the Netherlands, evidenced by a linear 

reduction in basic amounts of subsidy requested in the renewable subsidy scheme over time.  
 
In general, the renewable energy and energy efficiency programmes also have more direct and strong 

price signals to achieve results that would not be envisaged solely from carbon pricing,  e.g. to support  
maturing technologies. However, the emphasis on targeted policy measures involves less scope for 
markets to drive the efficient optimisation of measures to reduce emissions at lowest overall cost. 

 
One important finding, however, is that preferential support for renewables or energy efficiency 
measures means that carbon price targets are no longer achieved at the lowest cost. In general,  

policymakers appear to have accepted this higher cost, as it enables them to meet multiple objectives 
and to ensure that each of those policies are effective in achieving their objectives. The higher costs 
are also not always transparent or apparent. An additional objective might be for example the creation 

of new jobs through a renewable support mechanism, which can also increase political acceptance of 
decarbonisation policies. 
 

Ultimately, the cause of any failure to achieve a least cost decarbonisation outcome would not be a 
result of the design of the individual decarbonisation policies per se, but a consequence of their 
interactions that affect their performance. 

 
With multiple related objectives and overlapping policies it is important that the policy landscape does 
not create competing or contradictory incentives. This pressure often leads to the alteration of the 

design of decarbonisation policies. The interacting policies are often designed to accommodate wider 
objectives or increase the political acceptance of the decarbonisation policy by reducing negative 
consequences, as discussed in chapter 3.2.   

 

4.1.2 Targeted decarbonisation incentives 
Policy approaches to decarbonisation based on technology neutral incentives or price signals with wide 
and diverse sectoral coverage remain largely untested as the primary driver of decarbonisation. Policy 

makers often expect that the carbon price incentives won’t necessarily drive all the abatement 
necessary to meet targets. This is because there may be barriers that the carbon price is not able to 
overcome, especially in the shorter term. For instance, there may be a need to enhance consumer 

awareness of low carbon choices, technologies with high upfront costs may pose financing barriers ,  
and technologies with high research needs may not be encouraged if their commercialisation 
timeframes are longer than the carbon pricing policy horizon.  Furthermore, if there are structural 

reasons why the carbon price would not permeate the supply chain,  for example to protect particular 
industries, then additional measures may be needed to encourage decarbonisation actions from certain 
actors. 

 

 

Multiple policy instruments adopted in the EU and California to achieve 
transport sector decarbonisation

In the EU an automotive standard was imposed, but in order for it to reach its
full potential, a portfolio of other policies had to be implemented as well –
vehicle and fuel tax (the latter analogous to a carbon price) and vehicle
labelling, to address both demand and supply side issues. A combination of
measures was thus used to achieve decarbonisation including the creation of
an economic incentive to affect consumers purchasing choices, labelling as an
informational incentive for consumers and finally, a standard for the
manufacturers.

The decarbonisation price signal in California was combined with a target for
the fuel suppliers (reduce their emissions 10% by 2020). The combination of a
price signal and a target means that the fuel suppliers themselves had an
obligation to reduce their emissions, meaning, they could not simply pass on
the costs downstream to consumers. This provided an incentive for
diversification of fuels and investment in research and development by fuel
suppliers in a way which a price signal alone would not have done.
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Key findings: Targeted decarbonisation incentives 
Policy makers need to analyse the other barriers which prevent the adoption of abatement technologies ,  

such as high upfront costs, security of take-off and promotion of cost-reductions in technologies that 
are not completely developed yet. For example, in industries or households, adopting energy efficiency  
measures is not simply a question of whether the incentive is there in terms of high energy prices. There 

may be financial barriers to adopt the abatement opportunity, i.e. the industry or household needs 
access to relatively cheap financing from banks in order to implement these measures. Alternatively ,  
service providers, such as energy service companies who implement the project (financing and 

technical side) in exchange for part of the cost savings which the entity implementing the project will 
incur.  
 

4.1.3 Effort sharing 
The combination of complementary policies and carbon pricing instrument do however require 
decisions to be made in terms of how much ambition can be sought from a carbon pricing policy and 
how much from complementary policies. 

 
 

The Californian cap-and-trade (C&T) functions as a back-stop to other climate 
policies

In California, the cap-and-trade scheme operates as a “back-up” policy which is
meant to provide a price incentive for the abatement not realised by other
policies. At the time of the development of the cap-and-trade, a number of
GHG mitigation measures were already underway in California and were
expected to make a very significant contribution to the GHG goals. The plan
was therefore to develop a cap-and-trade scheme for California alongside the
existing complementary measures. This was because C&T would provide a
consistent economy wide carbon pricing signal while providing certainty over
emission levels, and as such C&T is California’s backstop for achieving 2020
targets in the capped sectors. However, it was also recognised that C&T alone
would be insufficient to meet the climate targets in the capped sectors, due to
imperfect markets and barriers.

The effectiveness of complimentary policies in producing emissions reductions
has significant impacts on emission allowance prices and the level of
abatement that covered sources in the cap-and trade program need to achieve.
If complimentary policies achieve less than anticipated, emissions will be
increased in covered sectors with more emissions reductions required to
comply with the fixed cap. Higher levels of emission reductions could then
create upward pressure on allowance prices. Conversely, if complimentary
policies meet emissions reductions, less are required through C&T resulting in
in lower allowance prices.
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Key findings: Effort sharing 
The balance of effort between sectors covered by a carbon price and sectors covered by other 

decarbonisation policies can be set by considering the costs of making investments in the relevant  
sectors and technologies.  The case studies provide examples where targets per policy are ultimately 
set based on the marginal cost of abatement, where the priority is to achieve GHG reduction objectives  

at the least cost. For example, in the EU ETS an impact assessment was carried out to study the 
marginal cost as means of defining policy targets.  
 

In addition, none of the considered case studies with a cap-and-trade mechanism sees this mechanism 
as their only or full approach to decarbonisation. In most cases, such as in California, the cap-and-trade 
mechanism is viewed as a back-stop policy, as it was introduced after several ambitious mitigation 

measures were already in place that were expected to contribute significantly to the GHG reduction 
goals. This highlights the policy implementation challenges involved in moving to a framework where 
greater reliance is placed on sector neutral market signals to drive decarbonisation investment and 

effort. It also suggests careful consideration is necessary when introducing a carbon pricing instrument,  
to see which sectors or activities should be only incentivised by other policies and which ones can be 
covered by only a carbon price. 

 
 

4.2 Harmonisation 
Carbon pricing is usually introduced on top of a pre-existing policy landscape with both complementary  

and contradictory policies that interact with the carbon price signal as discussed in 4.1. There is a clear 
need to harmonise these policy measures to ensure the effectiveness.  
 

A multiplicity of targets in the EU leads to higher costs of emission reduction

In setting the EU ETS cap many factors are taken into account and the approach
for the third phase provides a good example of these. The cap covered the
period 2013 to 2020, so aligned with the EU’s targets under its 2020 climate
and energy package. These targets are for a 20% cut in greenhouse gas
emissions (compared with 1990), 20% of EU energy to come from renewables,
and for a 20% improvement in energy efficiency. The basis for setting those
targets is described in the accompanying impact assessment (European
Commission, 2008), the main points of which to note are:

- The principal adopted was that the targets should be met at lowest overall
cost. A cost efficient reference option was developed, in which the GHG and
renewable energy targets were met (and the energy efficiency target
exceeded). This was used to derive the incentive necessary to achieve both the
renewables target and the GHG target (respectively €45/MWh and €39/tCO2)
and helped justify the adoption of these high level targets.

- The relative abatement effort within the EU ETS and outside of it (referred to
as traded and non-traded sectors respectively) was also determined on the
basis of the most cost efficient approach. By analysing the costs of abatement
it was determined that the overall target would best be met with an EU ETS
target of 21% reduction and a non-EU ETS target of 10%.

- The overlap between renewables development and GHG reduction was
recognised in the balance of effort in renewables and non-renewables sectors
and traded and non-traded sectors. It was anticipated that over half of the
renewables target would be met from measures that fall under the EU ETS,
which was a further factor in justifying such a high level of effort in the traded
vs non traded sectors.

Thus, it can be seen that the interaction between renewables and GHG
objectives are managed by the way that targets are set. Collectively, the
policies should be driving towards least cost achievement of targets overall,
even though a multiplicity of targets inevitably leads to higher costs of
emissions abatement than just carbon targets were adopted alone.
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4.2.1 Harmonisation with interacting policies 
While they may be mutually re-enforcing, there are important reasons to have multiple policies as 
already indicated. Policy makers may want to reduce overlap however, to avoid duplication of policies 

and costs of administration and compliance.  

 
One effect that policy makers must keep in mind, especially with quantity instruments such as ETS, is 
that the existence of these complementary policies will impact the price signal of the instrument.  A 

different price signal will have spill over impacts into all sectors covered by the ETS. Thus,  
complementing the carbon price in one sector with complementary policies may lead to lower prices in 
other sectors, and potentially, the need to supplement them there. This is a deviation from the 

economically optimal situation in which the carbon price reflects the marginal cost of abatement in an 
economy.  
 

 
 

 
 

Sweden and Italy excluded entities also covered by the EU ETS from their 
decarbonisation policies to prevent overlap

Where energy efficiency incentive systems overlap, a more consistent incentive
can be achieved by excluding technologies that would otherwise receive a
double incentive. The Italian White Certificate scheme provides incentives to
deploy energy efficient projects via an obligation imposed on large electricity
and gas distributors and the possibility to receive income from certificate
trading for voluntary parties. Over the years the Italian system went through
three major reviews aimed to harmonise the national regulatory framework
and during these reviews project types subject to other incentive measures,
such as the EU ETS, were excluded, to try to create a fairer incentive landscape.

A number of exemptions have been granted under the Sweden carbon tax at
different points in its history for different reasons, deviating from its consistent
application. In most cases these deviations are due to the government’s desire
to avoid duplication of the decarbonisation price signal which was created by
the overlap of similar policies (e.g. electricity tax and the EU ETS).

The Dutch renewable subsidy only adds an additional premium to avoid a 
double incentive

Targets for renewables and carbon reduction should be set in a mutually
consistent way. The Dutch experience of interactions between renewables
support and the EU ETS point to the important ways this overlap can be
managed. In particular:

- The EU ETS target anticipates emission reductions from other policies. During
the target setting period for phase 3 (2013 – 2020) of the EU ETS, the
renewable energy generation targets of the EU (20% by 2020) and therefore
the Member States were taken into account.

- The Dutch SDE+ system is constructed to provide an incentive that is
additional to the EU ETS carbon price. The design of the SDE+ system limits
excessive subsidies should EU ETS prices become very high, as the SDE+ only
adds an additional premium to help achieve a strike price. Therefore, any
increases in electricity price as a result of EU ETS price rises will
correspondingly reducethe subsidy received under SDE+.
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Key findings: Harmonisation with interacting policies 
Targets for renewables and carbon reduction should be set in a mutually consistent way.  The case 

studies point to the important ways overlaps between carbon pricing and other policies can be 
managed. In particular: 

• ETS targets can anticipate emission reductions from other policies by adjusting the cap.  

• Other policies can be constructed in a way so that they provide an incentive that is additional 
to an ETS carbon price, by for example only adding an additional premium that absorb any 

changes in market prices.  

• Taxes or schemes of other policies can be adjusted when entities are also covered by other 

price signals from trading schemes.  

When the policies are harmonised, they often can be more effective in conjunction than they would be 
if they would be acting on their own. In this way, carbon pricing instruments often work as back-stop 

policies, providing an overarching cap, that guarantees emissions will not exceed the cap level. 

 

4.2.2 Harmonisation with international emission trading systems 
A number of carbon pricing instruments are designed for compatibility with other systems. Examples 

include the linking of the Canadian provinces and New Zealand’s link to Kyoto Mechanisms such as the 
Clean Development Mechanism (CDM).  
 

 

Canada's criteria for compatibility focus on common scope and stringency

Canada’s approach to carbon pricing has been defined at a provincial and
territorial level. Some areas did not adopt any carbon pricing system when they
were given the flexibility to do so while others adopted carbon taxes (British
Columbia ), cap and trade (Ontario and Quebec) and hybrid systems (Alberta).
With a view to harmonise approaches and to maximise incentives provided by
carbon pricing the federal government developed the PCF. This framework,
signed by provinces and territories, contains a benchmark that specifies a
carbon pricing system should be in place in all provinces and territories by 2018
and identifies key criteria to ensure a carbon pricing is sufficiently broad and
stringent. A key aspect of the benchmark is the introduction of a federal carbon
pricing backstop, either a carbon levy or output based pricing system, that will
apply in provinces and territories that have not introduced a carbon pricing
system that meets the criteria set out in the rest of the benchmark.

The benchmark provides a range of criteria with which a province or territory’s
carbon pricing system must adhere. These include aspects like timely
introduction of carbon pricing, common scope to ensure effectiveness and
prevent interprovincial competitiveness impacts, legislated increases in
stringency that are based on modelling and fit with national targets, revenues
are to remain in the jurisdiction of origin, five year reviews established and
regular reporting on the system.

The key motivation for adhering to the benchmark is political . A backstop
jurisdiction, in the case a province does not implement a pricing system at all or
not stringent enough, will lose the autonomy to create a carbon pricing system
most suitable for their jurisdiction or the potential control of how the revenues
are spent within their provinceor territory.
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Key findings: Harmonisation with international emissions trading systems 
The case studies show that governments have established several methods for comparing carbon 

pricing approaches, to ensure they are comparable and sufficient. Important considerations when 
making systems compatible include the application of a common scope and stringency of the system, 
to ensure there will not be any interjurisdictional competitiveness impacts.  

 
Arguments for governments to link their systems are often driven by political partnerships. However,  
the advantages of linking come from increasing the number and type of abatement opportunities that 

can be used in the system as indicated in chapter 2.3. The most advantageous linking would therefore 
be by linking two very different types of jurisdictions, so that trade between them can reduce emissions 
and revenues will end up there where they are most required4. In practice, most linking of systems 

occurs between very similar jurisdictions, e.g. EU ETS linking and the PCF.  This may be, because of 
the counterargument, that linking of systems that include the same competing industries may be 
effective in levelling the carbon price and addressing carbon leakage between the linked systems. 

 
In addition, in light of the Paris agreement a priority for countries developing their carbon pricing 
instruments now is to ensure they are compatible with international best practice. Article 6 under the 

Paris agreement offers countries a possibility to cooperate on mitigating emissions. One aspect of this 
is a future possibility of linking carbon markets between countries to create a larger, consistent carbon 
market. For compatibility reasons countries therefore now aim to improve their carbon pricing 

methodologies (measuring and verifying emissions) and robustness in terms of accounting (registries  
for allowances and offsets and exchange). This will ensure they are ready to integrate into a possible 
future system.  

 
Many countries are increasingly aware that offsets generated nationally and sold overseas will not count  
toward the country’s climate targets. This is leading to offset “nationalism”. For example, South Africa 

does not allow the use of international offsets, only national ones. This issue may in the future also 
include the domestic usage of revenues, e.g. in the PCF provinces will recycle revenues only within 
their own provinces to avoid a situation where one jurisdiction may profit disproportionally from another.  

 

                                                                 
4 Comment from interview ee f rom Catherine Leining (Catherine is a Policy Fellow  at Motu Economic and Public Policy 
Research (New  Zealand), her comments paraphrased here reflect her personal views). 

New Zealand allowed international linking for flexibility and scope reasons

The NZ ETS was designed to allow complete linkage with Kyoto mechanisms.
This meant that ETS participants were allowed to either surrender NZUs for
their emissions, or use any other Kyoto units without any limits. These units
included Certified Emission Reductions (CERs), Emission Reduction Units (ERUs)
and Removal Units (RMUs), all of which are issued for projects in other
countries to reduce emissions. The flexibil ity that this interchange between
units allowed was seen as appropriate for New Zealand with its large forestry
sector that can both remove and add units to the system.

In addition, the political argument made for linking at the time was that New
Zealand on its own was too small for an effectively functioning ETS. It therefore
wanted to align its cap and abatement opportunities in a wider international
scheme to ensure the advantages of trading allowances were fully realised.
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4.3 Summary – Policy interactions and harmonisation 
Theme Key findings 

Multiple policy 

objectives 

• Overlapping policies, such as renewable support mechanisms, 
are generally put in place with the rationale that they have wider 

benefits that extend beyond the carbon saved, such as local 
economic development, learning by doing and national energy 
security.  

• Preferential support for renewables or energy efficiency 
measures means that carbon price targets are no longer 
achieved at the lowest cost. Policy makers have generally  

accepted this, as it enables them to meet multiple objectives that 
may also increase political acceptance of the policy.  

Targeted 
decarbonisation 

incentives 

• Complementary policies, such as renewable support  
mechanisms, standards or product labelling, often provide 

stronger direct economic incentives for decarbonisation than 
carbon pricing instruments. By overcoming barriers for mitigation 
and thereby creating more abatement opportunities, these 

complementary policies may make a carbon price more effective.  

Effort sharing 

• The balance of effort between sectors covered by a carbon 
price and sectors covered by other decarbonisation policies can 

be set by modelling the costs of making investments in the 
relevant sectors and technologies.  

• None of the considered cap-and-trade mechanisms are 

considered by their governments to be the full or only approach 
to decarbonisation. Often, they are considered a back-stop policy 
in combination with other, often pre-existing, policies to achieve 

GHG emission reductions 

Harmonisation 
between policies 

• The case studies point to the important ways overlaps between 
carbon pricing and other policies can be managed: 

o ETS targets can anticipate emission reductions from 

other policies  

o Other policies can be constructed in a way so that they 
provide an incentive that is additional to an ETS carbon 

price 

o Taxes or schemes of other policies can be adjusted 
when entities are also covered by price signals from 

trading schemes.  

Harmonisation with 
international emission 

trading systems 

• Important considerations when making systems compatible 
include the application of a common scope and stringency of the 

system, to ensure there will not be any interjurisdictional 
competitiveness impacts.  

• In light of the Paris agreement, a priority for countries developing 

their CPIs now is to ensure they are compatible with international 
best practice.  

• Many countries are increasingly aware that offsets generated 
nationally and sold overseas will not count toward the country’s 

climate targets. This is leading to offset “nationalism”.  
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5 Next steps 
The 11 case studies that have been studied have covered a broad range of policies that demonstrate 

how issues similar to the UK experience have been addressed internationally. The findings from these 
case studies have identified key findings from that experience. 
 

These findings show that there is a growing experience and widespread global interest in broadly based 
decarbonisation incentives and carbon pricing policies. However, we remain at an early stage in their 
implementation and the design of regimes capable of supporting greater reliance on these mechanisms 

as the central economic drivers of decarbonisation.  
 
The key findings of this report have been used to inform the development of a set of reform options in 

the UK to strengthen the economic incentives for decarbonisation. More details on the methodology for 
identifying and assessing reform options and the set of suggested reform scenarios is presented in the 
Reform Option Characterisation report and Reform Options report.  
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Annex A: Overview 11 case study policies 
This annex gives an overview of the policy narrative of the 11 policies that have been studied in the 

case studies.  

1. Interaction of Climate Policies in California 
California’s Global Warming Act of 2006 established ambitious emission 
reduction goals for the State, and gave California’s Air Resources Board (CARB) 
responsibility for developing, monitoring and updating plans to achieve these 

goals. CARB undertook a cross governmental policy scoping exercise, engaging 
with relevant agencies to assess the emission reduction impacts of existing 
policies and identify gaps. In addition, CARB designed and implemented the 

California Cap and Trade (C&T) scheme as a back-stop to complement existing 
and future policies, ensuring climate targets were met.   
 

 

2. California Low Carbon Fuel Standard 
The Low Carbon Fuel Standard (LCFS) is a technology neutral market  tool for the Californian 
transportation sector to reduce Greenhouse Gas (GHG) emissions of the transport sector by at least 

10% by 2020. The LCFS obligates upstream fuel providers to lower the Carbon Intensity (CI) of fuels.  
The LCFS applies to any transportation fuel that is sold, supplied or offered for sale in California 5.  
Transportation is the main sector in California accounting for 37% of GHG emissions. 

 
The key mechanisms of the LCFS are: 

• Regulated entities are obligated to produce fuel that matches the Carbon Intensity (CI) standard 

(in tCO2e) as set for that year by the California Air Resources Board (CARB) 

• The quantity of the credits or deficits are proportional to the difference between the fuel’s CI 

and the fuel standard CI.  

o LCFS credits are earned by providing a fuel that is below the CI standard 

o LCFS deficits are generated by providing fuel that is above the CI standard 

• To maintain compliance, regulated entities must account for their deficits by purchasing or 

generating an equal number of credits during the compliance period6,7.  

• The CI standard is calculated through a “well to wheels” Life Cycle Analysis (LCA)  8 

• Credits generated can be banked for compliance use in future years.  

 

3. EU Automotive Emissions Standards 
The EU automotive standards were established in 2009 for passenger cars and 

2011 for light commercial vehicles (LCVs). The standards set carbon dioxide 
emission intensity limits (CO2/km) for all new vehicles sold in Europe. A portfolio 
approach was taken that allowed manufacturers to continue to produce a range 

of vehicle types (with different engine sizes and weight), while driving down 

average emission across the new fleet. 
 

 
 

                                                                 
5 California Air Resources Board (2015). Low Carbon Fuel Standard Regulation. 
6 Lade, G. E., & Lawell, C. Y. C. L. (2015). The design and economics of low carbon fuel standards. Research in Transportation Economics, 52, 
91-99. 
7 Lade, G.E., Lawell, C.Y.L. and Lin, C.Y.C., (2017). The design of renewable fuel policies and cost containment mechanisms. Working paper. 
8 Greene, D. L., & Plotkin, S. E. (2011). Reducing greenhouse gas emission from US transportation.  Arlington: Pew Center on Global Climate 

Change. 
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4. EU Emissions Trading System 
The EU Emissions Trading System (EU ETS) is a core pillar of the EU’s climate 
change mitigation policy. It was established in 2005 and is now implemented in 
28 EU Member States and three non-EU countries (Iceland, Lichtenstein and 

Norway) It is the world’s largest carbon market covering around 45% of the EU 
total GHG emissions. Representing a substantial share of the global emission 
trading market, the EU ETS often serves as a model for the development of 

emission trading systems around the world, many of which intend to be linked to 
it in the future (Climate Action, 2016). The EU ETS was introduced via the EU 
ETS directive of 2003 (Directive 2003/87/EC), and subsequently amended. 

 
 

5. Italian Energy Efficiency White Certificate Scheme 
Italy has operated an energy efficiency (or “white certificates”) system since 
2005. Developed in response to requirements under European Directives, the 
Titoli di Efficienza Energetica (TEE) (i.e. Energy Efficiency Certificates) system 

establishes a market based incentive signal for certain energy efficiency 
interventions. This is a complex mechanism that provides for "obligations" for 
distributors of electricity and natural gas, combined with "benefits" offered to 

parties that implement the reduction and improvement measures in final uses of 

energy. 

The TEE uses a system whereby certificates are produced and traded to find the 

least cost energy efficiency improvements. The scheme sets an annual target  
which is distributed across the energy suppliers, who can comply  by either trading certificates or 
meeting obligations by implementing energy efficiency intervention schemes in any energy consuming 

sector. 
 

6. Netherlands Renewable Energy Support Schemes 
Under the Paris Agreement, the Netherlands agreed to reduce its greenhouse 

gas emissions by 49% from 1990 by 2030. Therefore, when the new Dutch 
government was formed near the end of 2017, it announced that it would make 
available approximately 4 billion EUR for energy and climate policy measures in 

the next four years. Part of this will come from taxes on energy, waste and airline 
tickets and the rest from government policies that channel investments to 
industry, which is funded from additional costs paid for by consumers. The 

measures included in this new policy package include a continuation and 
strengthening of the SDE+ regulation (Stimulating Renewable Energy), closure 
of all five coal plants in the Netherlands by 2030 and the decision that all new 

buildings and houses will no longer be heated by gas.  
 
The SDE+ scheme was established in 20119 and involves the government providing both guarantees 

and risk reductions to renewable energy developers via subsidies through a tendering scheme. This  
scheme does not prescribe the technology by which the renewable energy is generated; in general, all 
technologies can compete, so that the most cost-effective renewable energy mix will be developed 

(although there are elements designed to favour off-shore wind, described later).   

 

The main goal of the SDE+ policy is to encourage the generation of renewable energy in the 
Netherlands. The policy aims to generate as much renewable energy for the lowest costs possible and 
thereby be in line with the various goals of the government and the EU Directive. The government 

recognises that the achievement of significant additional renewable energy generation will involve use 
of more expensive sources, such as offshore wind.  
 

                                                                 
9 Legal Sources on Renewable Energy. (2013). Renewable energy policy database and support - Promotion in the Netherlands. Retrieved 

August 20, 2017, from http://www.res-legal.eu/home/  

http://www.res-legal.eu/home/
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7. New Zealand Emissions Trading Scheme 
The New Zealand Emission Trading Scheme (NZ ETS) was implemented in 2008 
by the Ministry for the Environment as the government’s principal policy response 
to climate change. It is legislated in the Climate Change Response Amendment 

Act (2008)10. New Zealand’s design for the ETS was mostly based on the 
requirements of the country’s commitment under the Kyoto Protocol. Following 
the principles of the Kyoto Protocol, it initially aimed to cover all sectors and all 

greenhouse gases (GHGs) and to be fully integrated in other, international 
carbon markets11.  
 

The system has been subject to several reviews and amendments. The first 
amendment was in 200912. The first independent review was carried out in 2011 

focused on the development of the NZ ETS after 2012 in the absence of an international climate 

agreement, after which it was amended in 2012. A second independent review in 2015 focused on 
aligning the NZ ETS with New Zealand’s commitments under the Paris agreement to reduce GHG 
emissions by 30% below 2005 levels by 203013. 

 

8. Pan-Canadian Carbon Pricing 
The federal Government developed the Pan-Canadian Framework on Clean 

Growth and Climate Change (PCF)14 founded on the Vancouver Declaration of 
March 2016.  This agreed provincial, territorial and federal collaboration to tackle 
climate change, allowing provinces and territories (jurisdictions) to apply their 

own policies to reduce climate change15. Jurisdictions had to ratify the PCF by 
February 2018, and only following this will it be legislated. Apart from 
harmonising carbon pricing approaches across jurisdictions, the PCF also 

imposes federal regulations on HFC and methane emissions, a clean fuel 
standard and a plan to phase out coal-fired electricity. The PCF specifies that a 
carbon pricing system should be in place in all provinces and territories by 2018,  

otherwise a federal “backstop” will be implemented as an alternative. 
 

9. South Africa Carbon Tax 
A carbon tax in conjunction with the recycling of revenues has been designed by 

the South African National Treasury as one of the key mitigation instruments to 
help the country to meet its climate targets.  
 

The formal process to develop the tax began in 2006 with a Fiscal Reform Policy 
Paper. The tax rate and design were then established in the 2013 Carbon Tax 
Policy Paper. However, following significant consultation with stakeholders and 

in recognition of the need to provide taxed entities with flexibility, the 2014 budget  
review announced that a carbon offsets scheme would be introduced to 
complement the tax. In 2015, a new Draft Carbon Tax Bill was released for public  

consultation, including a gradual phasing in of the tax, followed by a second 
iteration in December 2017. The actual date of implementation is 1 January 2019, as announced in the 
2018 Budget.   
 

                                                                 
10 Ministry for the Environment. (2018). New Zealand Emissions Trading Scheme: About the New Zealand Emissions Trading Scheme. 
Available from: http://www.mfe.govt.nz/climate-change/reducing-greenhouse-gas-emissions/new-zealand-emissions-trading-scheme. 
[accessed on 05/03/2018].  
11 ICAP. (2018). Emissions Trading Worldwide: Status Report 2018. Berlin: ICAP.  
12 Ministry for the Environment. (2018). Legislative and regulatory changes NZ ETS. Available from: http://www.mfe.govt.nz/climate-
change/reducing-greenhouse-gas-emissions/new-zealand-emissions-trading-scheme/legislative-8. [accessed on 05/03/2018]. 
13 Ministry for the Environment. (2018). Reviews of the New Zealand Emissions Trading Scheme. Available from 
http://www.mfe.govt.nz/climate-change/reducing-greenhouse-gas-emissions/new-zealand-emissions-trading-scheme/reviews-nz-ets. 
[accessed on 05/03/2018].  
14 Environment and Climate Change Canada, Pan Canadian Framework on Clean Growth and Climate Change, 2016 
15 ibid. 

http://www.mfe.govt.nz/climate-change/reducing-greenhouse-gas-emissions/new-zealand-emissions-trading-scheme
http://www.mfe.govt.nz/climate-change/reducing-greenhouse-gas-emissions/new-zealand-emissions-trading-scheme/reviews-nz-ets
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10. Sweden Energy and Carbon Tax Policy 
Sweden’s carbon tax was introduced following a heightened social and political 
awareness of environmental issues and the need to further economise fossil fuels  
following the 1970s oil crisis. Sweden was one of the first countries to introduce a 

carbon tax (1991) and so the drive for reducing CO2 emissions was not 
necessarily an international obligation but rather a political directive of Sweden’s  
commitment to being more environmentally friendly. The joining of the EU in 1995 

meant Sweden introduced further changes to their energy and carbon rates due 
to EU regulatory requirements. The subsequent policy changes were therefore a 
result of the EU minimum electricity rate and the EU Emissions Trading System 

(ETS). 
 

 

11. US SO2 Emissions Trading  
The Clean Air Act (CAA) gives the US Environment Protection Authority (EPA) 
the authority to set country-wide ambient air concentrations for “criteria 

pollutants”. Such limits have been set for particulate matter (PM), carbon 
monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), ozone (O3), and 
lead, known as National Ambient Air Quality Standards (NAAQS). Individual 

states can set stricter pollution standards if desired.16. The Acid Rain Programme 
was established under Title IV of the 1990 Clean Air Act Amendments (CAAA) 
with the objective of setting a national cap on SO2 emissions from power plants. 

The programme also has an objective to reduce NOx emissions but these are 
achieved through a more traditional regulatory approach as it does not ‘cap’ NOx 
emissions nor does it utilise an allowance trading system17. Therefore, the focus 

of this case study is on the SO2 elements. 
 
In 1988 Vice President George H.W. Bush made the environment an important part of the presidential 

campaign, explicitly promising to update the Clean Air Act and to cut acid rain by half. An emission 
trading scheme (ETS) was seen politically more feasible than a carbon tax (see section 2.1 for further 
details) and the CAAA, including the SO2 emission trading scheme, was signed by the President Bush 

in 1990. 
 
The objective of the policy, i.e. the cap of the emissions, is set in the CAAA. The CAAA also appoints  

EPA as the administrator of the programme: it issues allowances, collects and verifies emission data,  
tracks allowance transaction data, assesses and enforces compliance and communicates information 
about the programme.18 EPA does not have the authority to alter the cap as it is set in the law itself.  

 
.

                                                                 
16 EPA, Border Air Quality Strategy: Unites States – Canada Emissions Cap and Trading Feasibility Study, 2005 
17 https://www.epa.gov/airmarkets/acid-rain-program 
18 Napolitano, S.  et al.: The US Acid Rain Program: Key insights from the Design, Operation, and Assessment of a Cap-and-Trade Program, 

2007 
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