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CARBON MARKET YEAR IN REVIEW 2022

• The cost of emitting greenhouse gases was higher than ever before in 2022 in the 
main emission trading systems (ETS). EU emission allowances averaged above €80/t 
– 50 percent higher than in 2021. UK allowances fetched an even higher price, and 
those in both North American markets (WCI and RGGI) averaged higher than any 
previous year as well. 

• Even though 20 percent fewer transactions took place overall than in the previous 
year, prices in the world’s major carbon markets were so much higher in 2022 than 
ever before that the year set yet another record for turnover at €850 billion. That 
represents a 14 percent increase from the €762 bn realized in 2021.

• In Europe, home to the largest carbon market by traded volume, the volatile but 
continuously high permit prices were strongly influenced by effects of the war in 
Ukraine on energy prices overall, particularly high gas prices. Certainty that the EU’s 
increased climate change mitigation ambition will lead to a tighter market balance 
going forward was bullish for prices.

• China’s national ETS saw limited trading, as development of the program took a 
backseat to other policy priorities and relatively few permits changed hands without 
the government having released a new allocation plan or having relaunched its 
domestic offset program. 

• While South Korean permits traded at lower prices, units for compliance to New 
Zealand’s ETS became much more expensive. Japan launched a new program for 
carbon trading featuring prices comparable to those in power-sector-only ETS such 
as RGGI and China.
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FEWER  TRANSACTIONS,  BUT  MUCH  HIGHER  PRICES 
- GLOBAL  CARBON  MARKET  VALUE  HITS  NEW  RECORD 

 Refinitiv, February 2023
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REVIEW OF CARBON MARKETS IN 2022 
February 2023

This report presents Refinitiv’s assessment of the world’s major carbon markets in 2022. The aim is to show the main market trends and 
policy developments in global emission trading systems, and areas where such systems are emerging. We collect data from official sources, 
primarily carbon trading platforms such as ICE, EEX, KRX, and the Chinese carbon exchanges. When relevant, we estimate and add the size 
of bilateral (over-the-counter) transactions. This gives us an estimate of the actual volume traded.

It covers the main regions in which there are existing or emerging emission markets. Chief among these is Europe with its EU ETS, and since 
2021 also the UK ETS. We do not include data from the Swiss ETS. In North America we look at the WCI, RGGI, and the emerging market 
in Mexico. In China we include the regional pilot ETS, offset trading (CCERs) and trading in the national ETS. We also include South Korea 
(KETS), New Zealand (NZ ETS), and an assessment of what is left of global offset transactions from the old CDM market. This year for the 
first time we include a section on the Japanese demonstration carbon credit market, a pilot/preparatory phase for Japan’s voluntary ETS 
set to start later in 2023.

The report also comments on developments in international aviation emissions and related offset trading, in voluntary carbon markets, 
and on how the Paris Agreement Article 6 might involve transactions of carbon units. These three chapters contain mainly qualitative 
information, but  future editions of the Year in Review may provide quantitative data as markets in these areas evolve.

This report was written by the following team of analysts: Yan Qin (Norway), Tatiana Suarez Lopez (Norway), Maria Kolos (Ukraine), Luyue 
Tan (China), Yoko Nobuoka (Japan), and Lisa Zelljadt (USA).
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Sustained record high carbon prices, particularly in the European 
ETS, made for another record total global carbon market turnover 
in 2022 despite overall traded volume being down 21 percent 
from 2021.  Even though “only” 12.5 billion tonnes changed 
hands in the world’s compliance carbon markets (equivalent 
to 12.5 gigatonnes of CO2) in 2022, the higher prices per unit 
raised overall value of the carbon markets – particularly those in 
the large established emission trading systems (ETS) in Europe 
and North America. We estimate the value of these transactions 
at around of €865 billion, compared to €762 billion in 2021.

PRICES RISING
The most significant example of the continued trend of rising 
carbon prices is the EU ETS, but the North American carbon markets 
(Western Climate Initiative or WCI, which includes the state of 
California, and the northeast’s Regional Greenhouse Gas Initiative 
known as RGGI) are also seeing ever higher carbon prices, as is the 
New Zealand ETS. The countries/regions these carbon markets are 
in have been moving toward more ambitious climate targets, and 
emission trading is set to play an important role in reaching them. 
As was the case last year, continued price rallies are an effect of 
this higher climate policy ambition, reflecting market participants’ 
expectations for a tight future supply-demand balance. 

EUROPEAN ETS
The EU ETS witnessed wild swings and sustained high prices in 
2022. The sudden drop in Russian gas supply to Europe threw 
energy markets into turmoil, impacting trading in all energy 
related commodities including carbon. The number of allowances 

1. Executive summary

   
Table 1.1 Global carbon market size 2020-2022 

   Refinitiv’s assessment of volume and value of the major carbon markets from 2020 to 2022. Millions of tonnes (Mt), millions of euros *

2020 2021 2022
Volume change 
2021-2022

Value change 
2022-2022

Share of total 
value 2022Mt € million Mt € million Mt € million

Europe (EUAs, 
aviation EUAs)** 10 478 260 067 12 214 682 501 9 277 751 459 -24% 10% 87%

UK ETS N/A N/A 335 22 847 512 46 626 53% 104% 5%

North America  
(WCI, RGGI) 2 010 26 028 2 680 51 736 2 505 62 677 -7% 21% 7%

China*** 134 257 412 1 289 85 504 -79% -61% <1%

South Korea 44 870 51 798 39 618 -24% -23% <1%

New Zealand 30 516 81 2 505 60 2 845 -26% 14% <1%

CERs (primary and 
secondary) 16 61 38 151 42 157 11% 4% <1%

Total 12 712 287 799 15 811 761 827 12 520 864 886 -21% 14%

*All non-European transactions are priced in local currencies, for the sake of consistency we have converted values into euros. The units traded in the Regional 
Greenhouse Gas Initiative are short tons, which are 0.907 metric tonnes. For unit consistency, we have converted RGGI’s total volume figures to metric tonnes.  

** Volume and value include spot, auctions and futures. Option positions are not included.                                                                       
 *** Volume includes allowance units for pilot ETS, national ETS, and CCER transactions. Value includes only allowances.

Source: Refinitiv, February 2022

traded in the EU ETS declined 24 percent - but since allowance 
prices remained at record highs, the overall value of the EU ETS still 
increased 10 percent year-on-year. 

The cost of emitting greenhouse gases in Europe had tripled in 
2021, with permit prices ending the year near €100/tonne. They 
began 2022 at those levels but oscillated after the war in Ukraine 
broke out, falling from €95/t to €55/t in just over a week before 
recovering to around €80/t in Q1. The benchmark EUA contract 
traded near €90/t by the end of the year, averaging over 50 percent 
higher than in 2021 at €81/t. 

Policy drivers of the EU carbon price were strongly related to 
these energy fundamentals, with a plan to improve Europe’s 
energy autonomy in response to Russia’s invasion of Ukraine 
(REPowerEU) being proposed in early Q2 and causing a price 
drop because it involves selling extra emission allowances to 
fund itself. Throughout the year, European lawmakers wrestled 
with the details of EU ETS reform as part of the “Fit for 55” process 
revamping the bloc’s climate and energy policies to meet tighter 
greenhouse gas mitigation targets – this was bullish for carbon 
prices, and culminated in a landmark deal reached in December 
that prescribing cutting the number of allowances available in the 
EU ETS. All eyes will be on the implementation of this legislation 
in 2023, with a massive one-off reduction in allowances scheduled 
for 2024. On the flipside, sales of extra allowances to finance the 
REPowerEU plan will inject additional supply and thus weigh on 
prices. Gas prices will remain an important driver for EU ETS prices 
in 2023. 

In the UK ETS, allowances traded at a premium to their EU 
counterparts throughout 2022, with the spread between the two 
averaging roughly €12. Volumes were up from 2021, as trading 
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in that year had not begun until May. At about €47 billion, total 
market value is proportional to that of the EU ETS given the two 
markets’ relative size in terms of covered emissions.

NORTH AMERICAN ETS
The year 2022 set yet another record for market value in both 
North American emission trading systems, even though permit 
prices fluctuated rather than rising steadily as they did in 2021 and 
despite lower overall volumes than in that year. Combined, the two 
programmes saw 2.5 billion tonnes change hands and were worth 
over €60 billion. 

Besides fundamentals, the policy drivers that influenced prices 
over the year were related to the stringency of the programs going 
forward. Regulators in California, the main member of the Western 
Climate Initiative, finalized a plan for achieving the state’s new 
more ambitious emission reduction target – this is bullish for WCI 
allowance prices, as the caps will have to be made tighter to align 
with the steeper overall emission trajectory. 

A political and legal back-and-forth regarding participation of the 
state of Pennsylvania in the Regional Greenhouse Gas Initiative 
influenced activity in that market over 2022. Including this large 
state’s power sector increases the size of the smaller carbon trading 
program among northeastern and Mid-Atlantic states dramatically 
in terms of emissions covered, such that whether Pennsylvania is “in 
or out” affects the market greatly. While it was officially a member 
of the ETS in 2022, the court challenge brought by Pennsylvania 
lawmakers and its coal industry rendered its compliance entities 
de facto unable to participate in the market. Allowance prices 
remained relatively flat accordingly.

Although 2022 marked the final year of the Mexican national ETS’s 
“pilot phase” in which participation is voluntary, the government 
has not set requirements necessary for a functional compliance 
market in 2023. Covered entities will have to surrender allowances 
to cover their emissions from 2023, but the country’s environment 
ministry is not expected to publish final regulations until June. 
Since those regulations contain the program’s annual allowance 
budget, which would determine the ratio of permits to expected 

emissions, the market balance (and hence Mexican carbon price) 
remains uncertain.

CHINA
The year 2022 marked the first full year that China’s national ETS 
was operational, as trading began in H2 2021. With the pandemic 
and other factors taking precedence over carbon markets, the 
program continued without the Chinese government having 
released a new allocation plan or having relaunched its domestic 
offset program. Regulators published draft allocation plans in 
November under which emitters’ carbon intensity benchmarks are 
tighter – this signals that the overall stringency of the program will 
increase. 

Over 2022, a total of 51 million Chinese Emission Allowances 
(CEAs) changed hands – this represents a decrease from 2021. 
Prices, however, went up compared to 2021. The weighted average 
price of a CEA over the year 2022 was CNY 55.30/t (~€8), nearly 30 
percent higher than the weighted average in 2021.

Though the Chinese pilot ETS – some of which have been active 
since 2013 – continue to operate, they saw a significant drop in 

Figure 1.1 Emission allowance (permit) prices in key markets 2022 (by month), (Local prices converted to euros)

 
  

    
Source: Refinitiv
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volumes during 2022 as power sector emitters turn increasingly to 
the national ETS. Just over 25 million tonnes traded in all the pilot 
ETS combined in 2022.

ASIA PACIFIC
Despite a volume decrease of 26 percent compared with 2021, 
prices in the New Zealand ETS reached record highs in 2022. It 
was the first year emitters did not have a fixed price option for 
compliance. Policy uncertainty accounted for relatively high price 
volatility over the year: a national climate change commission 
issued detailed recommendations for tightening elements of the 
ETS mid-year, but the government ended 2022 by announcing it 
would not adopt those recommendations. Spot NZU prices rose 
and fell accordingly, but remained much higher overall than in 
2021 which made for record market value in 2022.

The Korean ETS, on the other hand, experienced a severe price 
drop in 2022 due to a pandemic-induced economic downturn 
that decreased overall Korean emissions in the past three years, 
leaving the market severely overallocated. This surplus in the 
market aligned with soaring energy prices and rising inflation in 
the program’s current 3rd phase (2021-2025), and traded volume 
was also down. Only 40 million Korean allowances (KAUs) and 
offsets (KOCs) changed hands in the KETS – 28 percent less than in 
2021. The total Korean market value was 22 percent lower than in 
2021, at KRW 840 billion (~€619 million). Only one out of the twelve 
allowance auctions held in 2022 was fully subscribed. Over the year 
a total of 14 million KAUs were purchased at auctions, vs. 11 million 
in 2021. 

In September 2022, the Tokyo Stock Exchange (TSE) started 
a demonstration carbon credit market set to run through the 
end of January 2023 as a pilot/preparatory phase for Japan’s 
voluntary ETS starting in April 2023. The initiative is the product 
of the so called GX League (GX stands for “green transformation”) 
spearheaded by the Japanese government but led by private 
sector entities.

Given that the trading of emission units under the GX-ETS constitutes 
a carbon market, we include it for the first time in our year in review 
by providing volume and price data for the transactions in 2022. In 
the period from the start of the demonstration on 22 September 
to the last trading day on 28 December 2022, the TSE carbon credit 
market saw transactions of credits ranging price from €6/tonne to

€106/tonne. In total, around 45 000 tonnes changed hands during 
this three-month period – market participants preferred to buy 
units at auctions that took place in January and April.

NON-ETS CARBON TRADING
The markets whose volume and value we assess annually are 
“compliance” markets in that they are created by national or 
regional governments to help reach the respective jurisdiction’s 
emission target. Participation is mandatory for covered entities, 
and the respective (government) regulator defines who is covered. 
Beyond these geographically limited systems for trading emission 
allowances (permits) issued by governments, global trading in 
emission offsets is on the rise. Offset units represent emissions 
avoided or removed by specific projects - the idea is that the ‘saved’ 
amount of greenhouse gas will offset the emissions of companies 
or individuals who pay for that savings to happen when it 

otherwise would not have. This “offset market” allows such entities 
to compensate for their own emissions by helping to finance 
reductions elsewhere (in other sectors and/or in other countries). 
Generally referred to as the voluntary carbon market or VCM, the 
collective amount of transactions of this type has been on the rise 
in recent years: more and more companies are declaring “net zero” 
or “carbon neutral” goals and purchasing offsets to meet those. 

However, the global geopolitical and economic instability of 2022 
that affected all energy-related markets did not spare voluntary 
carbon trading: offset prices plummeted after Russia’s invasion of 
Ukraine in Q1, as did the number of transactions. The ensuing high 
fuels prices and overall macroeconomic instability sent VCM prices 
downward throughout the rest of the year, with volumes remaining 
low even long after a massive sell-off of credits in February and 
March. However, this was true mainly for exchange-traded offset 
contracts – prices and transactions of offsets traded over-the-
counter remained more stable, and OTC transactions make up the 
bulk of the VCM

Beyond the VCM, the Paris Agreement also foresees new forms of 
carbon trading under its Article 6, which sets rules for transacting 
so-called internationally traded mitigation outcomes (ITMOs). 
Parties can cooperate on reaching their UN climate targets at lower 
overall net cost: rich countries send money and resources to poorer 
nations, where that amount of investment achieves more emission 
reduction than it would at home. The investor nation may take 
“credit” for some of those reductions by counting them toward its 
target achievement under the Paris Agreement, while the investee 
country benefits from the financing of e.g. green technologies. 

The annual UN climate negotiations (COP27 in November 2023) 
were expected to set further details on how this will work, in 
particular on a new mechanism under which countries could 
undertake such transactions. Negotiators discussed what units can 
be transferred (from which types of activities) and how (procedures 
of authorization, issuance, etc.), but the COP punted decisions on 
most of these points to future negotiations. 

Absent more progress on the specifics of Article 6, individual 
countries struck bilateral deals that can be considered “transactions” 
of ITMOs over 2022, taking elaboration of the existing ground rules 
into their own hands. Switzerland and Ghana made a transfer of 
authorized credits for which Switzerland “bought” the reductions 
from Ghana, and other similar arrangements memoranda of 
understanding between Singapore and Peru, Singapore and Papua 
New Guinea, South Korea and Mongolia – with Singapore and 
Korea being the “buyer” parties. New Zealand announced it may 
use bilateral agreements to source 100 million credits through 
2030 to meet its national targets, and the Chinese government 
announced it is interested in buying mitigation units from other 
countries for use in its national ETS.

Meanwhile, airlines will be required to offset emissions from 
international flights under the emission reduction program of the 
International Civil Aviation Organisation known as CORSIA - see 
Chapter 8. With the threshold above which offsets are required 
having been changed (due to 2020’s pandemic-induced crash 
in international flying), demand for offsets under this program 
remains lower than expected when CORSIA was created back in 
2016. We do not foresee much offset demand from air carriers in 
the next years. 
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2. EU ETS 
The EU ETS witnessed wild swings in 2022. The sudden drop in 
Russian gas supply to Europe threw energy markets into turmoil, 
impacting trading in all energy related commodities including 
carbon. The number of allowances traded in the EU ETS declined 24 
percent - but since allowance prices remained at record highs, the 
overall value of the EU ETS still increased 10 percent year-on-year. 

The cost of emitting greenhouse gases in Europe had tripled in 
2021, with permit prices ending the year near €100/tonne. They 
began 2022 at those levels but oscillated after the war in Ukraine 
broke out, falling from €95/t to €55/t in just over a week before 
recovering to around €80/t in Q1. The benchmark EUA contract 
traded near €90/t by the end of the year, averaging over 50 percent 
higher than in 2021 at €81/t. 

Policy drivers of the EU carbon price were strongly related to 
these energy fundamentals, with a plan to improve Europe’s 
energy autonomy in response to Russia’s invasion of Ukraine 
(REPowerEU) being proposed in early Q2 and causing a price 
drop because it involves selling extra emission allowances to 
fund itself. Throughout the year, European lawmakers wrestled 
with the details of EU ETS reform as part of the “Fit for 55” process 
revamping the bloc’s climate and energy policies to meet tighter 
greenhouse gas mitigation targets – this was bullish for carbon 
prices, and culminated in a landmark deal reached in December 
that prescribing cutting the number of allowances available in the 
EU ETS. All eyes will be on the implementation of this legislation 
in 2023, with a massive one-off reduction in allowances scheduled 
for 2024. On the flipside, sales of extra allowances to finance the 
REPowerEU plan will inject additional supply and thus weigh on 
prices. Gas prices will remain an important driver for EU ETS prices 
in 2023. 

PRICES AND VOLUMES
The turnover of the European Emission Trading System (EU ETS) 
increased 10 percent from €683 billion in 2021 to €751 billion 
in 2022, despite a significant drop in traded volume. A total of 
9.2 billion emission allowances (EUAs) changed hands, down 24 
percent from 2021. The lion’s share of transactions came from 
front-year futures (December 2022 delivery), but contracts further 
out on the curve (2023 and beyond) traded frequently and quite a 
bit of volume transacted during the weekly sales on the three EUA 
auction venues (EU common, German, and Polish platforms). Our 
assessment of EU ETS volume also includes transactions of aviation 
EUAs. 

The decline in trading was common to all transaction types. Daily 
volumes for the front-December EUA contract (Europe’s “benchmark 
contract”) averaged 21 Mt in 2022, down from 30.5 Mt in 2021. The 
drop mirrored the overall slump in energy trading Europe-wide 
over the year: extreme volatility in gas and power markets led to 
liquidity and cash flow issues for market participants, restricting 
their participation in trading across commodities. 

The price of the front-year futures EUA contract (Europe’s reference 
carbon price) fluctuated strongly early in the year due to the war in 
Ukraine. The benchmark EUA contract kicked off the year at €84/t in 
January, rising to just under €100/t in early February - see Figure 2.1. 
It then nearly halved to €55/t after the Russian invasion of Ukraine, 
before it rebounded and stayed in the €70 to €90 range for the rest 
of the year. The reference contract ended the year on a strong note 
at €83.97/t – only slightly above the 2021 closing price at €80.65/t. 
The average price over the year was €81.24/t, compared to €53.65/t 
in 2021.  

Figure 2.1: Price of front year EUA contract on the Intercontinental Exchange (ICE) in 2022

   
   

Source: Refinitiv
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HOW THE WAR IN UKRAINE AFFECTED THE EU ETS
After a boom year in 2021 when the cost of emitting carbon tripled 
in Europe, new records were set at the start of 2022 with carbon 
prices approaching €100/t. After Russia’s invasion of Ukraine, 
however, EUA prices fell from €95/t to €55 in just over a week before 
recovering to around €80/t. The benchmark EUA contract price 
recovered over the course of the year, reaching a new record high 
in August and trading near €90/t during the last weeks of 2022. 

The post-invasion EUA price crash was due to market participants 
liquidating their EUA positions to cover margin calls in energy. 
Worries over demand disruption and high energy prices, as well 
as international investors minimising exposure to European assets, 
created a snowball effect that ultimately caused a full-blown crash 
(see Figure 2.1).

However, fears that the war-induced energy crisis would put 
Europe’s climate agenda on the back burner (and therefore delay 
ongoing talks to tighten the EU ETS) proved unwarranted. The EUA 
price grabbed support from the EU’s commitment to its climate 

goals, with the war in Ukraine causing European leaders to declare 
energy security and independence from Russian fossil fuels a 
top priority. This culminated in a landmark EU ETS reform deal in 
December as part of European trilogue talks on the bloc’s “Fit for 55” 
package – lawmakers agreed to raise the ETS reduction target from 
61 to 62 percent from 2005 levels by 2030, while expanding the 
scheme to cover more sectors including shipping, road transport 
and buildings. The pledge to hasten EU energy independence also 
manifested itself in the form of the REPowerEU proposal, which 
affects the ETS in that it will be funded in part by proceeds from 
the sale of EUAs adding to allowance supply in the short term. The 
mere prospect of this dampened EUA prices slightly in Q2. 

The latter part of 2022 saw Europe’s carbon price caught in a tug 
of war between several factors. On one hand, skyrocketing gas 
and electricity prices reduced overall economic activity – less 
activity makes for fewer emissions, which decreases demand for 
emission permits, which lowers permit prices. On the other hand, 
EU member states brought some aging coal plants back online in 
order to ensure energy security amid the Q3 gas crunch caused by 

2019 2020 2021 2022

Mt € million Mt € million Mt € million Mt € million

EUAs auctioned
589 14 503 779 19 157 583 30 852 487 38 469

EUAs exchange traded
7 751 192 126 9 345 231 691 11 164 626 357 8 450 685 254

EUAs OTC
360 9 128 346 9,022 463 25 085 335 27 325

Aviation EUAs
6 137 8 197 4 207 5 411

Total
8 706 215 894 10 478 260 067 12 214 682 501 9 277 751 459

 

Table 2.1: EUA trading by segment (excluding options), 2019-2022

The spread is the profit realized by a power generator after subtracting the cost of fuel and the cost of carbon allowances. The dark 
spread reflects the profitability of a coal-fired generating facility, the spark spread of a gas-fired facility. Given that coal emits over 
twice as much CO2 per MWh generated as gas, it takes high gas prices, high carbon prices, or both to create a situation in which 
the dark spread is higher than the spark spread.

Figure 2.2: Clean dark and spark spreads January 2022 to December 2022, 36% efficient coal, 50% efficient gas, front-month

   
    

Source: Refinitiv
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the sabotage of the NordStream 1 and 2 pipelines. Coal’s emissions 
per unit of electricity output are nearly double those of gas, which 
made for higher EU power sector emissions that boosted demand 
for EUAs and thus buoyed their price. 

GAS SUPPLY CRUNCH RENDERS EUA PRICE IRRELEVANT 
FOR FUEL-SWITCHING
In Europe, the trend of rising energy prices since autumn 2021 
accelerated in 2022. After the invasion of Ukraine, fears of a full 
halt of Russian gas supplies to Europe drove up gas prices. The TTF 
front-month contract rose from €80/MWh in the beginning of the 
year to over €200/MWh early March. Gas prices spiked again to an 
all-time high of €340/MWh in August following the NordStream 
pipeline explosions. The benchmark gas contract later retreated 
and ended 2022 at €76.315/MWh. It averaged €133.3/MWh in 2021 
compared to €47.8/MWh in 2020.

Those sky-high gas prices made the carbon price irrelevant for fuel 
switching: the rise in gas prices pushed up forward power prices, 
whereas the increase in coal prices was much less pronounced. As 
a result, the clean dark spread (profit margins for coal plants when 
accounting for the cost of emission permits), stayed above clean 
spark spreads (profit margin for gas plants when accounting for 
emissions permits) throughout 2022. The clean dark spread rose 
to near €400/MWh in August, providing zero incentive for power 
generators to switch from coal to gas. Even if fuel switching had 
been warranted by the relative fuel prices, the sanctions-induced 
gas shortage means available gas volumes would be used for 
industrial processes and heating rather than power generation.

POWER DEMAND SLUMP VS. INCREASED COAL-FIRED 
GENERATION
Europe’s overall demand for electricity declined in 2022, as 
skyrocketing energy prices curbed industrial production and 
power users voluntarily reduced consumption to save fuel reserves 
for the winter energy crunch. According to data from the European 
Network of Transmission Operators for Electricity (ENTSO-E), power 
generation in the European Union’s 27 member states decreased 
by three percent year-on-year in 2022 to a total of 2,696 TWh.

As shown in Figure 2.3, power generation in Europe was more 
carbon-intensive in 2022 than in the previous year. However, the 
temporary rebound in fossil generation is mainly due to the drops 
in the share of the power mix accounted for by nuclear and hydro. 
Nuclear generation fell by 117 TWh in 2022 from 2021, due to 
outages and maintenance at facilities in France and Sweden. The 
drought across Europe caused a 54 TWh drop in hydro generation 
in 2022. 

The share of hard coal (anthracite) and brown or soft coal (lignite) 
in the EU’s power mix rose from 16 percent in 2021 to 18 percent 
in 2022. Our calculations for 36 percent efficient coal power plants’ 
gross margins, including the cost of emission allowances, show coal 
margins in remaining above gas power plants’ margins throughout 
2022 – see Figure 2.2. Given the increased profitability, coal-fired 
power plants were running at full speed. In Europe’s largest power 
consumer Germany, coal generation increased 18.3 TWh in 2022 
compared to 2021.

The share of natural gas in the EU’s power mix was almost 
unchanged from 2020, at 19 percent of total power generation.  
Renewables’ share of power generation increased slightly from 39 
to 40 percent. All figures exclude the United Kingdom. 

As a result of the change in generation mix, we estimate emissions 
from electricity production in the EU ETS to have been higher in 
2022 than in 2021. This is due to surging gas prices boosting profit 
margins for coal plants and EU states reviving coal plants to ensure 
energy security. Our modelling estimates that the delay in Europe’s 
planned coal phase-out to secure energy supply added 18 Mt of 
carbon dioxide emissions in 2022. 

ETS “SPECULATION” CONCERNS RESOLVED
As EUA prices rose from 2018 and the share of non-compliance 
entities (financial institutions like banks and trading houses) 
grew in the market, EU member states had asked the European 
Commission to investigate speculation in the carbon market 
– concerns had arisen that a large share of such entities made 
for price manipulation, causing some to propose banning non-
compliance entities from trading carbon. 

Figure 2.3: Power generation fuel mix 2022 and 2021

  

 
  

  
Source: Refinitiv 
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The European Securities and Markets Authority (ESMA) thus 
conducted a thorough investigation of potential “speculator 
manipulation” of the EU ETS – publication of its final report 
occurred in March 2022. Findings show that carbon prices and 
volatility followed market fundamentals and were not “abnormally 
impacted” by the increasing number of financial institutions trading 
on secondary markets. That conclusion in turn caused members of 
the European Parliament negotiating the “Fit for 55” package that 
includes changes to the EU ETS to drop proposed exclusion of 
financial actors – the latter would have had a significant impact on 
trading, given that the report also showed financial players to be a 
source of market liquidity.

This clause on market access restriction was removed in the 
negotiations, alleviating fears that these types of interventions 
will affect market efficiency. EU lawmakers agreed to strengthen 
the existing intervention measures against price spikes, however. 
Known as Article 29a, these measures specify that if the average 
EUA price is 2.4 times higher than the average price of the two 
preceding years for six months in a row, the market stability reserve 
will automatically release 75 Mt allowances over six months.

A TIGHTER MARKET AHEAD: FIT-FOR-55 AND REPOWEREU
The legislative proposal known as REPowerEU, put together in early 
2022 as a reaction to the Ukraine invasion, is aimed at helping the 
EU get out of its dependence on Russian fossil fuels by accelerating 
its renewables rollout, implementing energy saving measures, 
and building new alternative gas infrastructure. Elements of 
this plan, agreed by EU institutions on 14 December 2022, affect 
Europe’s carbon market because they involve funding the intended 
measures in part with the proceeds from the sale of EUAs. While 
the bulk of the overall REPowerEU budget (some €210 billion) will 
come from unused loans issued under the EU corona recovery 
program, an additional €20 billion will be generated from selling 
EUAs. The deal agreed in December entails a 60 percent sourcing 
from the EU’s Innovation Fund, which is financed by the EU ETS, and 
the remaining 40 percent from member states’ national revenues 
raised by the sale of allowances. Additionally, the Innovation Fund 
will be replenished with 27 Mt from the EU ETS market stability 
reserve. More EUAs coming to market makes for a higher supply-
demand ratio in the short term, but this frontloading of auction 
volumes will create tighter balances in later years.

Since 2021, Europe is legally committed to reducing GHG emissions 
by at least 55 percent from their 1990 level by 2030.  Its lawmakers 
have been negotiating over how to revamp the continent’s climate 
and energy legislation to achieve this more ambitious target via a 
range of proposals known as the Fit for 55 package, and settled 
on a deal for this on 18 December 2022.  Lawmakers agreed in the 
trilogue that emissions in the ETS sectors must be cut by 62 percent 
by 2030 compared to 2005. This is higher than the 61% reduction 
proposed by the European Commission in the Fit for 55 package 
in July 2021. In order to reach this reduction, there will be a one-
off removal of 90 Mt CO2 equivalent from the EU ETS in 2024 and 
another 27 Mt in 2026. This comes in combination with an annual 
reduction of allowances by 4.3 percent from 2024-27 and 4.4 
percent from 2028-30. Free allowances to industries in the ETS will 
be phased out gradually, with no allowances given for free by 2034. 

The agreement also confirms that the ETS will be extended to the 
shipping sector, while waste will be covered by the scheme from 
2028. A new and separate “ETS II” covering emissions from fuel for 
road transport and buildings is to be established by 2027.

OUTLOOK 2023: GAS, ECONOMIC RECOVERY AND 
REPOWEREU SALES ARE KEY DRIVERS
We forecast an average EUA price of €74/t in 2023 - €4 higher than 
our previous forecast in October 2022. The upward revision is 
mainly due to the landmark deal on EU ETS reform providing policy 
certainty and improving the economic outlook for Europe this year 
against the backdrop of falling gas prices. Expectation of a recovery 
in industrial activity supports EUA demand and thus continued 
higher prices. 

In the first quarter, the EUA price will take some support from winter 
weather and compliance needs. Catching up of hedging by utilities 
could inject further impetus. However, when the compliance 
season is over after April, prices could face downward pressure 
from the additional EUA supply under the REPowerEU sales likely 
to start in April or May. 

Moreover, developments in gas prices will continue to impact 
EUA prices. The substantial drop in gas prices in early January 
2023 already brought back typical fuel-switching dynamics with 
the most efficient gas plants being competitive in the merit order 
again. 

However, the energy crisis is far from over and energy prices are 
still above pre-2021 levels. Worries over gas supply shortages and 
economic fallout connected to the ongoing war could return in 
winter 2023/2024, limiting the upside of the EUA prices in 2023.  

In an effort to address high energy prices, the European Commission 
is also working on “structural reforms” of the EU electricity market. 
These include attempts to break the link between power and 
gas prices, after the soaring gas prices of 2022 brought made 
electricity bills painful for European consumers and businesses. 
The Commission’s plan, to be presented in March, could include 
“targeted amendments” such as no longer pegging electricity price 
to gas prices or capping low-cost energy producers’ revenues.
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3. UK ETS 
UK allowances traded at a premium to their EU counterparts 
throughout 2022, with the spread between the two averaging 
roughly €12, but followed the same price swings until Q4. Volumes 
were up from 2021, as trading in that year didn’t begin until May. 
At about €47 billion, total market value is proportional to that of 
the EU ETS given the two markets’ relative size in terms of covered 
emissions.

PRICES AND VOLUMES

UKA prices fluctuated similarly to EUAs over 2022, plummeting 
after Russia’s invasion of Ukraine and surging in August – see Figure 
3.1. In contrast to the EU, the UK ETS has no accumulated surplus 
– this accounts for part of the significant price premium that UKAs 
command over EUAs, with the spread between the two averaging 
€12 over the course of the year. The UKA-EUA spread reached a 
high point of €25.26 in March, ahead of April’s annual compliance 
deadline, and later rose to a record €32.77 in September. The spread 
narrowed in the last quarter of 2022 when speculator demand 
drove up the EUA price but not that of UKAs.

Some 431 million UKAs transacted as spot and futures contracts 
(mainly as December 2022 futures). In addition, 81.3 million UKAs 
were sold at auctions. In total, this makes for a traded volume of 
512 Mt – up 53 percent from 2021, when trading only took place 
from May through December. 

This is roughly five percent of the EUA volume transacted in 2022, 
but is actually higher given that our volume tally excludes over-
the-counter transactions. Given that the size of the UK ETS (in terms 
of covered emissions) is about seven percent of its EU counterpart, 
the two schemes are comparable in terms of turnover. Total market 
value was also similar proportionally, with the UK ETS transactions 
collectively worth some €47 billion or about seven percent of the 
EU ETS’s €751 billion market value in 2022. 

Figure 3.1: UKA and EUA prices

  Source: Refinitiv 
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 Textbox 3.1: What is the UK ETS?  
The UK Emissions Trading Scheme (UK ETS) entered into force on 1 
January 2021 as a result of Brexit: facilities located in the UK that were 
covered by the EU ETS have since then been covered by the UK ETS. 
Allowances are called UKAs - trading of them began in May 2021. As 
per the Ireland/Northern Ireland Protocol, electricity producers in 
Northern Ireland stayed in the EU ETS.
The UK ETS applies to energy intensive industries, the power 
generation sector, and aviation. This is the second year we include it as 
a separate stand-alone program in this annual report. 
Auctions of UKAs are held via ICE Futures Europe, they began on 19 
May 2021 and occur every 2 weeks. Transactions and holdings are 
tracked in the UK registry, where market participants have operator 
holding accounts. Unlike the EU ETS, the UK ETS has a price floor, 
currently at £22/tonne (~€25). The current cap trajectory foresees a 
gradual reduction down to 118 million UKAs in 2030.

COST CONTAINMENT MECHANISM

 The UK ETS features a cost containment mechanism (CCM) aimed 
at calming instability should excessively high prices compromise 
the scheme. It was set to be invoked when the monthly average 
carbon price is more than 2.5 times the 2-year average carbon price 
for three consecutive months in 2022. Regulators are to “take the 
most appropriate interventions to address any imbalances in the 
carbon market” when this price trigger point is reached, including 
changing the distribution of allowances to be auctioned, increasing 
the number of allowances to be auctioned, releasing allowances 
from the program’s New Entrant Reserve or its market stability 
mechanism account.

The CCM has only been triggered twice, once in December 2021 
and again in January 2022. The UK ETS authority decided to not 
take any action either time, deeming the market to be functioning 
well.
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OUTLOOK FOR 2023
Overall, we expect UKAs to continue taking direction from EUA 
prices. Given the price differential and the history of being part of 
the EU ETS, UK emitters have taken to doing their hedging in (more 
liquid) EUA contracts and then buying UKAs just for compliance – 
they close their position in EUA futures, then buy the UKAs needed 
for compliance just ahead of the compliance deadline on the spot 
market. This accounted for some of the narrowed EUA-UKA price 
differential in Q4 2023 (see Figure 3.1). We expect this behavior 
ahead of the deadline to surrender allowances for 2022 emissions, 
which is in Q2 2023.

2021 2022

Mt € million Mt € million
UKAs auctioned 84 5 054 81 7 214

UKAs exchange traded 251 17 793 431 39 412

Total UK 335 22 847 512 46 626

*These volumes exclude OTC transactions

Table 3.1. UKA trading in 2021-2022. Auctions and exchange*

In the longer term, the distinguishing feature of the UK ETS 
compared to its EU counterpart is that there is no built up 
oversupply.  It is possible that once compliance participants start to 
build reserves, there will be a decoupling of UKA from EUA prices. 

The total number of allowances available for auction in 2023, as 
set out in the UK’s auction calendar, is just under 79 million or 3.3 
percent fewer than in 2022.

We do not foresee the CCM being invoked, as the trigger level is 
higher in 2023 and regulators have chosen not to use their ability 
to perform market interventions even when the trigger level has 
been reached in the past.
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The year 2022 set yet another record for the market value in both 
North American emission trading systems, even though permit 
prices fluctuated rather than rising steadily as they did in 2021 and 
despite lower overall volumes than in that year (see Figure 4.1). 
Combined, the two programs saw 2.5 billion tonnes change hands 
and were worth over €60 billion - see Table 4.1.

MARKET DEVELOPMENTS 

The market value of both North American programs increased 
in 2022, whereas traded volume increased only in the smaller of 
the two markets, the Regional Greenhouse Gas Initiative (RGGI). 
This represents continuation of a trend that began the prior year: 
RGGI in 2021 saw nearly double the 2020 volume, largely due 
to more activity in the secondary market. The increase in 2022, 
which continued to see robust secondary market activity, was 
more modest at 16 percent - it contrasts with an 11 percent traded 
volume decrease in the larger Western Climate Initiative (WCI).

Note that the monthly volumes in Figure 4.2 shows exchange 
transactions only. Both WCI and RGGI conduct quarterly auctions 
in the primary market (freshly issued permits). These volumes 
are shown in Figure 4.3. All auctions in 2022 for both programs 
were oversubscribed, meaning all allowances on offer were 
sold. This continues the trend set in 2021, after 2020 had seen 
undersubscribed auctions which added extra volume to the 
following year.

Also note that some of the record value in spite of lower traded 
volume is due to the fact that we express market value in Euro 
for consistency across markets and currencies: the dollar was 
stronger vis a vis the Euro in 2022, rendering the total market value 
expressed in Euros higher relative to 2021 - but not so much higher 
as to account for all of the increase from previous years.

Allowance prices in both programs declined slightly between 
January and December of 2022 but remained significantly higher 
on average than in 2021 (see Figure 4.1). Though each program’s 
quarterly allowance auctions witnessed record settlement 
prices in the first half of the year (see Figure 4.3 showing auction 
volumes), overall prices slid downward over the latter part of 
2022 due to bearish macroeconomic conditions. Global energy 
market developments driven by Russia’s February invasion of 
Ukraine, as well as fears of a recession, accounted for lowered price 
expectations on the part of speculators.

In terms of traded volume, the WCI (which covers emissions from 
California and the Canadian province of Quebec) saw just over 
2 billion tonnes change hands in 2022. Although total volume 
had been higher in 2021 at 2.3 billion, the higher average prices 
throughout 2022 made for a record total market value of nearly 
€56 billion. RGGI saw bullish developments over the year in both 
volume and value, with nearly 500 tonnes changing hands (up 16 
percent from 2021) for a market value of over €7 billion - 70 percent 
higher than 2021 market value.  

Not included in our annual figures, but noteworthy in the 
compliance context, are developments around offset use by 
compliance entities. Both RGGI and the WCI allow emitters to use 

4.  North America

offsets to account for a certain percentage of their compliance 
obligation. In RGGI the amount varies by state, but few offsets have 
been issued and emitters have not made use of them: allowance 
prices have been lower than offset prices since the program began 
in 2009. 

Covered entities in the WCI, however, have made use of so-called 
California Carbon Offsets or CCOs. Issuances of those units have 
dropped over the past two years, though: new offset usage limits 
took effect in 2021 for compliance entities. Emitters can surrender 
CCOs for up to four percent of their compliance obligation over 
the 2021-25 period, whereas from 2013-2021 the maximum was 
eight percent. At least half of the offsets used must be tagged 
with so-called DEBs, a label confirming that the project they were 
generated by has direct environmental benefits to the state of 
California (rather than outside the state).

Given these additional constraints, the WCI’s interim compliance 
deadline in November saw sharply lower offset usage than in 
previous years. At this deadline, entities had to surrender enough 
units to cover at least 30 percent of their 2021 emissions. Over 18 
million CCOs are left in circulation, eight million of them tagged 
with DEBs. In contrast to California, Quebec’s offset usage limit 
remains at eight percent and does not require any percentage 
to be from projects in the province. Quebec handed out 251,500 
compliance offsets in 2022, the highest amount since 2016.

Figure 4.1: CCA and RGA monthly closing prices in 2022 

  Source: Intercontinental Exchange (ICE) and Nodal Exchange  
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Figure 4.2: CCA and RGA exchange traded volumes in 2022
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POLICY DEVELOPMENTS

The policy process most relevant to the WCI in 2022 was California’s 
development of its Scoping Plan for reduction of greenhouse gases. 
The law setting the state’s greenhouse gas emission reduction 
targets tasks a regulatory agency called the Air Resources Board 
(ARB) with setting up the regulations needed to reach those 
targets, one of which is the cap-and-trade program that (together 
with that of the province of Quebec in Canada) constitutes the WCI. 
The ARB has been in the process of updating the Scoping Plan to 
achieve more ambitious greenhouse gas mitigation for California 
(48 percent below 1990 emission levels by the year 2030 rather 
than the current target of 40 percent reduction in that timeframe), 
and in November finally approved the final Scoping Plan version. 

The current allowance budget of the WCI (how many emissions 
permits are made available) is aligned with the “old” target, 
meaning the ARB will likely make changes to the emissions caps 
and/or other elements of the trading program in order to facilitate 
achievement of the tighter target. These changes can be assumed 
to include a tighter allowance budget in future years, expectations 
of which caused prices of CCAs on the secondary market to increase 
markedly in December (see Figure 4.1).

For the second year in a row, policy developments in RGGI centered 
around which states are and are not participating. Here a complex 
political and legal mashup in the state of Pennsylvania was the 
main focus. The previous governor of Pennsylvania (a Democrat) 
had worked to bring his state into RGGI despite opposition from 
the Republican-controlled state legislature in 2021. Environmental 
regulators created a market-based carbon reduction regime that 
linked with RGGI in 2022 - its 75-million short ton cap nearly 
doubled the size of the program in terms of covered emissions: at 
under 25 million short tons, New York is otherwise the biggest RGGI 
emitter. 

Pennsylvania briefly became the twelfth RGGI member state in Q2, 
in line with the regulation - but a court order resulting from a case 
brought by Republican lawmakers and the coal industry blocked 
further promulgation of the cap-and-trade regulation after just a 
week. Legal proceedings have been ongoing since then, with the 
court’s injunction being appealed by Pennsylvania’s Department 
of Environmental Protection but a state judge then vacating the 
injunction ruling in July. That in turn resulted in RGGI’s Q3 auction 
including 16 million Pennsylvania allowances (RGAs).

Although Pennsylvania will officially “participate” in RGGI’s Q1 
allowance auctions in March 2023 as a member state of the 
program, the 16 million allowance it would offer for sale will not be 
made available to emitters due to the ongoing court case. 

The state’s new governor Josh Shapiro is a Democrat, but has not 
indicated he supports the state’s participation in RGGI. He could 
sign - or simply decline to veto - an act in the Republican-controlled 
state legislature that keeps Pennsylvania out of the program. The 
timeline for the court case also remains uncertain, as there is no 
requirement to issue a decision by any certain date and any ruling 
by the lower Commonwealth Court (in which the decision currently 
sits) is expected to be appealed immediately to Pennsylvania’s 
Supreme Court.

Meanwhile the Republican governor of Virginia, who opposes his 
state’s participation in RGGI (it was initiated by his Democratic 

predecessor), said in August that he will attempt to remove the 
state from the program by the end of 2023. Virginia has been a 
RGGI member state since 2020 and is the second biggest emitter 
after New York.

Another RGGI-relevant policy development is New York state’s 
Climate Action Council, which has developed a Scoping Plan for 
meeting state greenhouse gas reduction targets similar to that of 
the California ARB. That plan, approved in late 2022, recommends 
implementing an economy-wide cap-and-trade program to 
realize the goals of recent ambitious climate change mitigation 
legislation passed by the legislature. Given that RGGI covers only 
the power sector, the effect of New York following the council’s 
recommendation remains uncertain: council members said a 
carbon market would cover power sector emissions exclusively 
under a New York program or RGGI, but not both.

MEXICO 

For Mexico’s national ETS, 2022 marked the final year of a pilot phase 
with a cap of 273 million tonnes CO2. The move to a compliance 
regime with binding caps was supposed to take place over 2022, 
which was considered the “transition year.” Covered entities will 
have to surrender allowances to cover their emissions from 2023. 

However, the country’s environment ministry SEMARNAT has 
not kept up with this timeline: the administration of President 
Andrés Manuel López Obrador has not prioritized climate change 
mitigation or carbon markets. It is not expected to publish final 
regulations for the operational phase of the national ETS until June 
2023, so until then the program’s caps (its allowance budget, which 
would determine the supply-demand ratio and hence carbon 
prices) remain uncertain. 

Emitters’ allowance budgets will be distributed for free in this initial 
year, with a gradual move toward more of the cap being auctioned 
over time. SEMARNAT officials quoted by the trade press said in 
September 2022 that the infrastructure needed for allowance 
auctions to take place will not be ready until 2025 at the earliest.

Figure 4.3: CCA and RGA volumes auctioned in 2022   

  Source: California Air Resources Board 
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OUTLOOK FOR 2023

We expect the current upward tending allowance price trajectory 
to continue in both the WCI and RGGI. As we pointed out last year, 
the need for climate action is becoming more apparent to North 
American policymakers as floods, storms, and other erratic weather 
have ravaged major parts of the continent. With California’s Scoping 
Plan approved, we expect details about the extent to which its 
ETS cap (and hence the WCI market balance) will be impacted by 
the state’s more ambitious targets. If there is any impact, it will 
be toward a lower allowance budget and hence higher demand/
supply ratio. Similarly, RGGI’s overall allowance budget is three 
percent tighter this year, in line with the trajectory laid out in the 
Model Rule member states have agreed. 

The path of Pennsylvania’s RGGI membership saga will affect 
prices in that market, as doubling the size of the program in terms 
of emissions covered affects market participants’ expectations. 
Whether the governor of Virginia actually pulls his state out of the 
program and what New York decides with respect to economy-
wide cap-and-trade will also affect RGGI prices in the short term. 

2019 2020 2021 2022

Mt € million Mt € million Mt € million Mt € million

WCI 1 380 20 738 1 739 24 333 2 258 47 568 2 014 55 604

RGGI* 293 1 627 270 1 695 422 4 168 491 7 073

Total 1 673 22 365 2 010 26 028 2 680 51 736 2 505 62 677

 
*The units traded in the Regional Greenhouse Gas Initiative are short tons, which are 0.907 metric tonnes. For unit consistency, we have converted 
RGGI’s total volume figures to metric tonnes.

Table 4.1: Volumes and turnover WCI and RGGI 2019-2022 
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5.  China
The year 2022 marked the first full year that China’s national ETS 
was operational, as trading began in H2 2021. Trading was limited 
compared to more established carbon markets, especially in Europe 
and North America. Throughout 2022, the program continued 
without the Chinese government having released a new allocation 
plan or having relaunched its domestic offset program. 

Though the Chinese pilot ETS – some of which have been active 
since 2013 – continue to operate, they saw a significant drop in 
volumes during 2022 as power sector emitters turn increasingly to 
the national ETS.

NATIONAL ETS IN ITS SECOND YEAR

China’s national ETS entered its second year of trading in 2022, 
with transactions having begun in H2 2021. The year 2022 is the 
second half of the program’s second compliance period covering 
the emissions of over 2000 power sector entities during 2021 and 
2022. The first compliance period ran from 2019-2020, and covered 
entities had to surrender allowances for their emissions over 
those two years by the end of 2021 – they will have to surrender 
allowances for their 2021 and 2022 emissions by the end of 2023. 
Since 352 million surplus allowances remained from the first 
compliance, China’s Ministry of Ecology and Environment (MEE) did 
not allocate allowances for the second compliance period yet. This 
meant only a few tradable allowances were in circulation, which in 
turn made for low liquidity.

The development of the market was slowed by the resurgence of 
the covid pandemic, which delayed or postponed several key ETS 
decisions and announcements by the government. In March, the 
MEE released a notice about reporting requirements for entities’ 
2022 emissions, but its timeline was postponed by three months. 
Requirements for each province to disclose a list of its covered 
entities and third-party verification bodies was delayed until 
the end of September. In late December, the MEE published two 
guidance documents: one on emission accounting and reporting, 
and one on emission verification.

The release of the most crucial element of China’s ETS, its allocation 
plan for the second phase originally intended to be finalized in 
2022, was also postponed: the MEE published a draft allocation 
plan only in early November. The draft proposes a drop of at least 
6.5 percent for the carbon intensity benchmarks (that determine 
companies’ compliance obligations, see Textbox 5.1) compared 
with the benchmark in 2019-2020, meaning the overall stringency 
of the program is tighter going forward. The public consultation 
phase for the draft ended on 12 November, but the final allocation 
still has not been announced. 

Another key element for the national ETS, the pilot ETS, and indeed 
any carbon market activity going forward is standardization of 
emission accounting. Currently, China lacks a unified methodology 
for greenhouse gas emissions tallying – this compromises data 
quality and comparability among regions and entities. In August 
2022, the National Development and Reform Commission released 
comprehensive plans for a nationwide standardized carbon 
emission accounting system to be put together over several years 
via a cooperation among government departments. However, 
those plans put a Leading Small Group (LSG) on carbon peak and 

 Textbox 5.1: How does China’s ETS work? 
China’s national ETS is the largest in the world in terms of covered 
emissions – trading began in July 2021. Only power generators have 
a compliance obligation for now, but the scope will expand in the 
coming years with sectors like cement and non-ferrous metals likely 
to be added. Power generation is such a large contributor to China’s 
overall greenhouse gas output that in its current scope the ETS 
already covers annual emissions close to 4.5 billion tonnes (Gt) of CO2 
per year - around 40 percent of China’s total emissions. 
All power plants emitting more than 26 000 tCO2 per year are 
covered – that is more than 2000 compliance entities, including those 
generating combined heat and power, as well as captive power plants 
of other sectors. 
The big difference between China’s ETS and other carbon trading 
programs is that the former is intensity-based, with the cap being 
adjusted according to actual production levels. While the EU ETS and 
other programs hold covered entities accountable for their absolute 
emissions (measured in tonnes) and decide the overall cap many 
years into the future (2030), Chinese firms’ compliance obligation 
relates to their carbon intensity measured in emissions per unit of 
production. In the power sector, the intensity ratio is tonnes CO2 per 
unit of electricity generated – it is thus not pre-set to a fixed declining 
trajectory over time. 
China started pilot emission trading systems in selected cities and 
provinces in 2013, to gather experience in view of creating a national 
system. These are still operational, with emitters complying by 
surrendering allowance and offset units unique to their individual 
program (see Table 5.3).
In terms of actual transactions, trades are conducted electronically. 
Only spot transactions are allowed - no futures or other derivatives. 
Transactions are referred to as either listed trades (trades on screen at 
the exchange) or OTC bulk trades (bilateral OTC trades which cleared 
on exchange at the end of each session). The latter occur in minimum 
batches of 100 000 allowances by mutual agreement. 
Currently, only covered entities may trade - financial institutions and 
other non-compliance entities are not yet allowed to participate in 
the market, although the Chinese government has indicated this may 
change at a later stage.

  Figure 5.1: Chinese national ETS: daily traded volumes over 2022

  
Source: Refinitiv
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carbon neutrality in charge of this standardization effort, and also 
confirm its status as the supreme authority of the national carbon 
market. Any matters related to methodologies, instructions, or 
standards in carbon market must report to the LSG – this creates a 
“bottleneck” in the carbon market development process, as getting 
the greenlight from the LSG involves time-consuming reporting 
and approval. Observers predict this could draw out the timeline for 
e.g. expanding the scope of China’s national ETS to include further 
sectors, and for allowing additional players (financial institutions 
and other non-emitters) to trade.

NATIONAL ETS: LOW VOLUMES, RISING PRICE

The national ETS began 2022 in a relatively inactive phase, as 
the first compliance period had been completed and the new 
allocation plan (for the second compliance period) had not even 
been drafted. Over 2022, a total of 51 million Chinese Emission 
Allowances (CEAs) changed hands: 6 million in the form of “listed 
trades” on the exchange and 45 million over-the-counter but 
cleared on the exchange (see Textbox 5.1 and Figure 5.1). This 
represents a 70 percent decrease in volume compared to 2021, 
even though trading in 2021 only occurred for six months rather 
than an entire year.

Prices, however, went up compared to 2021. The weighted average 
price of a CEA over the year 2022 was CNY 55.30/t (~€8), nearly 30 
percent higher than the weighted average in 2021. Allowances 
closed at 55 yuan (~€8) per tonne on the last trading day of the 
year, up 1.4 percent from their price on the last trading day of 2021.

Applying the respective average prices to total volume for each 
type of transaction, listed transactions accounted for an annual 
turnover of about CNY 358 million (~€49 million) and bilateral 
(OTC) transactions’ annual turnover was CNY 2.456 billion (~€336 
million) for a grand total Chinese national ETS market value of 
€385 million. This is down 62 percent from last year, where CEA 
transactions were collectively worth over €1 billion.

China’s national ETS operated for a total of 50 weeks, or 242 trading 
days, in 2022 - from 4 January to 30 December. January saw a spike 
in volume and prices, with the firms that had not yet completed 
their compliance for the first phase transacting CEAs to do so. This 
activity drove the price of CEAs on 28 January to its highest level 
since the program started: CNY 61.38/t (~€8). 

From February to October the market saw very little action as 
China’s policymakers focused on the pandemic and other priorities, 
leaving covered entities in limbo in terms of regulatory decisions 
(such as the allowance allocations) that would have clarified their 
compliance needs. More than 40 percent of the trading days during 
this period saw fewer than 100 CEAs change hands. 

November and December, on the other hand, accounted for two-
thirds of the entire 2022 traded volume. Increased activity in this 
period was due to the MEE releasing the draft allocation plan on 
3 November: the tightening of the baseline caused expectations 
of a dearth of CEAs going forward, which in turn made for more 
purchasing activity. A damper to this end-of-year rally was provided 
by the impending Chinese Lunar New Year of early 2023: companies 
began selling their CEAs for more flexible cash flow to optimize 
their financial situation and prepare for employee bonuses.

PILOT ETS TRADING DWINDLES

China’s pilot markets are still operational, running in parallel to the 
national ETS. Large emitting companies in various sectors other 
than power generation are still regulated by their respective pilot 
systems. From 2022, the national carbon market officially included 
eligible power generations of all the pilot regions: these were 
exempted from compliance with the national ETS in 2021 because 
they had already received allowances from their respective pilot 

2019 2020 2021 2022

Pilots Mt € Million  Mt € Million  Mt € Million  Mt € Million  

CEAs N/A N/A N/A N/A 179 1 003 51 385

Pilots 
(combined) 87 250 71 257 64 286 52 370

CCERs 43 N/A 63 N/A 170 N/A 9 N/A

Total* 130 N/A 134 N/A 412 1 289 112 N/A
* Volume includes allowance units for pilot ETSs and for national ETS. Plus CCERs.  Value includes only allowance units for pilots and 
national ETS (CCERs are mainly traded OTC, there is no source for full overview of prices). Transactions of local offsets units in the 
separate pilots are of very modest size and not included in our assessment.

Table 5.1: China carbon market segments 2019-2022

Figure 5.2: CEA prices in 2022
(UNIT: €/t) Exchange Rate: 1 EUR= 7.24 CNY

  Source: Refinitiv
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ETS and completed compliance there. Thus, traded volumes in the 
pilots decreased – the regional markets have begun to expand by 
covering more sectors. Just over 25 million tonnes traded in all the 
pilot ETS combined in 2022, continuing the downward trend from 
2021 (see Table 5.2).

Regardless of volume traded, the price of allowances remained firm 
in most of the pilot ETS due to the timely allocation of allowances 
by the authorities to adjust the market’s supply and demand. 
Beijing pilot ETS allowances remained the priciest, at one point 
reaching CNY 149/t (~€20) in 2022. Beijing’s pilot also saw its first 
auction in 2022, with 17 enterprises successfully bidding for 961 
138 tonnes (Beijing Emission Allowances or BEAs) at the reserve 
price of CNY117.54/t (~€16). 

Pilots in which allowances prices had typically been lower saw 
increases over 2022, with prices approaching those of allowances 
in the national ETS. Some of the pilot ETS saw significant price 
changes due to adjustments in their mechanisms. The average 
price of allowances in Shenzhen’s program, for example, tripled 
compared to 2021 - this was due to regulators “recategorizing” 
allowances previously priced separately by vintage year into one 
standard contract.

Chinese offset units, known as China’s Carbon Emission Reductions 
or CCERs, are eligible both in the pilot ETSs and in the national ETS. 
As covered entities are allowed to account for up to five percent 
of their compliance obligation with offsets (rather than CEAs) in 
the national ETS, nearly 33 million CCERs were “used” (cancelled) 
in the first compliance period. Regulators had indicated that the 
national CCER registry and other associated market infrastructure 
– currently “on hold” - would relaunch in 2022. This did not happen, 
leaving inadequate supply and thus low traded volume: estimates 
of the amount of CCERs in circulation range from only 7 to 17 
million. CCER transactions shrank drastically in all pilots. 

However, more pilots created and authorized offsets eligible only in 
their regional markets – this expands on the trend in recent years of 

Pilots
2022 annual Changes 2021-2022

Volume (Mt) Value (€ Million) Average Price (€/t) Volume Value Price

Guangdong 14.45 145.78 10.09 -47% 6% 102%

Hubei 7.39 45.19 6.11 4% 49% 44%

Tianjin 5.45 26.78 4.91 -7% 14% 23%

Beijing 3.75 48.45 12.93 -37% 1% 60%

Shanghai 3.19 23.52 7.37 110% 193% 40%

Chongqing 4.33 21.57 4.98 -42% -9% 57%

Shenzhen 5.30 32.85 6.20 -12% 270% 320%

Fujian 7.66 26.18 3.42 253% 312% 17%

Total 51.52 370.32 7.19 -19% 30% 60%

Note: Volume includes both exchange-traded and OTC transactions. Differences in the way OTC transactions were assessed/reported 
account for the difference in volume figures cited for 2021 in this report and last year’s report on those same annual volumes.

Table 5.2: Chinese pilots ETS trading summary 2022

pilots offering (in addition to CCERs) offsets unique to their region 
that are only accepted for compliance to the local ETS. 

Despite the emergence of more types of offsets, overall offset 
transaction volumes remained low in 2022. The transition of 
pilot programs’ power sector emitters to the national ETS clearly 
had the same effect on offset transactions as it had on allowance 
transactions: far fewer offsets changed hands than in 2021. 
Transactions of Beijing Parking Certified Emission Reduction (PCER), 
for instance, took place on only two trading days in 2022. The Puhui 
Certified Emission Reduction (PHCERs) used in Guangdong’s Pilot 
ETS also had a sluggish year, with the transaction volumes falling by 
over 95 percent from over 1 million tonnes in 2021 to 38 thousand 
in 2022. Shengtai Certified Emission Reduction (STCER), another 
offset in the Guangdong pilot ETS, also saw no transactions in 2022. 
Only volumes of Fujian Forestry Certified Emission Reductions 
(FFCER) in Fujian’s pilot ETS saw increased volumes, with 398 
thousand tonnes traded in 2022.

Figure 5.3: CCER trading in pilots 2022 and 2021

Source: Refinitiv
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OUTLOOK FOR 2023

With the imminent finalization of the Chinese national ETS 
allocation plan and its stricter benchmarks, we expect CEA prices to 
go up in 2023 on expectations of a tighter supply/demand. We also 
expect the CCER relaunch to happen in 2023, making for increased 
offset trading and potentially higher prices.

Our updated national ETS supply and demand model to 2030, 
which incorporates the latest electricity sector data and forecast as 
well as the draft ETS allocation plan and is based on data/forecasts 
by the State Grid Corporation, projects an average CEA price for 
2023 at around CNY66 (~€9). Publicly available data indicates 
China’s power consumption will increase nearly four percent 

Offset Mechanism Issued Province/City Traded Volume (Tonne) Price Range (€/t) Allowed for 
Compliance

Forestry Carbon Sequestration (林业碳汇) Beijing 0 Not disclosed Yes

PCER (机动车减排量） Beijing 30 378 Not disclosed Yes

FFCER Fujian 398 000 average price: 2.45 €/t Yes

PHCER Guangdong 0 1.73 - 4.23 €/t Yes

STCER Guangdong 0 Not disclosed No

CQCER Chongqing 1 324 282 2.88 - 5.74 €/t No

Table 5.3: Local offsets eligible in various Chinese pilot ETS

year-on-year, with the country’s coal-fired power consumption 
remaining the same - thus total carbon dioxide emissions from 
the power sector will be largely unchanged compared to last year, 
which is why the price projection is slightly lower than our previous 
forecast in July 2022. Slower-than-expected ETS policy progress 
also dented prices in 2022 and pulled down the model’s forecasted 
price path for 2023. The modeling might change, however: in 
January 2023, regulators indicated that in addition to tightening 
the carbon intensity benchmarks of China’s national ETS in the 
next compliance period, they are considering measures to reduce 
the “overhang” or surplus from the oversupplied first compliance 
period.
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6.  South Korea
The KETS experienced a severe price drop in 2022 due to the 
COVID-19 pandemic-induced economic downturn that decreased 
overall Korean emissions in the past three years. This surplus in the 
market aligned with soaring energy prices and rising inflation in 
the program’s current 3rd phase (2021-2025), and traded volume 
was also down. Reforms announced in late 2022 may have a bullish 
effect on prices if implemented in 2023, but the most decisive factor 
– the extent to which the ETS cap will be tightened to align with 
South Korea’s more ambitious climate change mitigation target – 
remains uncertain. 

KETS IN 2022: LOWER VOLUMES AND PRICES 

In 2022, 40 million Korean allowances (KAUs) and offsets (KOCs) 
changed hands in the Korean Emission Trading System (KETS) – 28 
percent less than in 2021. The total Korean market value was 22 
percent lower than in 2021, at KRW 840 billion (~€619 million). Only 
one out of the twelve allowance auctions held in 2022 was fully 
subscribed. Over the year a total of 14 million KAUs were purchased 
at auctions, vs. 11 million in 2021. 

Although fewer transactions occurred, significantly more of them 
occurred in the form of standardized exchange traded contracts. 
According to the Korean consulting firm Ecoeye, which tracks 
carbon market transactions, OTC trades accounted for about one 
third of the total 2022 volume (13Mt) whereas in 2021 they made 
up half the traded volume. This reflects a trend toward standardized 
exchange trading on the part of ETS participants that is prevalent in 
more mature markets – the KETS launched in 2015. 

Similar to volumes, allowance prices in the KETS also decreased 
in 2022. Starting in March 2022, prices plunged from a monthly 
average of KRW 23,000 (~€17) to KRW 21,000 (~€15) in June on the 
Korean exchange KRX. They recovered significantly in July, only to 
begin another downward trajectory that lasted through the end of 
the year (see Figure 6.1). 

The spike in July is largely due to timing of the KETS compliance 
cycle: the deadline for emitters to bank their allowances into the 
next year is 10 June, whereas some buyers hold off on purchasing 
allowances until just before the August compliance deadline. 
With allowances having been banked in June, purchasers looking 
to obtain them in July encountered a dearth that drove up prices 
temporarily. The undersupply did not last long in the face of Korea’s 

2019 2020 2021 2022

Mt € million Mt € million Mt € million Mt € million

KAUs exchange* 8 173 13 270 13 186 12 176

KAUs auction* 8 178 8 186 11 217 14 234

KAUs OTC** 17.2 306 19 342 23 312 8 114

KOCs exchange* 1.2 25 0.2 6 2 44 0.8 13

KOCs OTC** 3.4 62 4 66 2 39 5 82

Total 38 744 44 870 51 798 39 618

*Source: Korea Exchange (KRX)
**Source: Ecoeye

Table 6.1: Volume and value in KETS 2019-2022

overall low demand/supply ratio, however: December saw prices 
as low as KRW 15,000 (~€11), nearly 55 percent lower than the start 
of 2022. 

The overall supply glut comes despite several changes initiated in 
2021 meant to tighten the market, including a reduction in free 
allocation (emitters must purchase more than 10 percent of their 
allowances at auction, up from only 3 percent in previous years) 
and the announcement that the ETS cap trajectory will be reset to 
meet the country’s new more ambitious 2030 emissions target of 
40 percent below 2018 levels. 

Continuation of the Korea’s pandemic-induced economic 
downturn, however, decreased overall Korean emissions so 
dramatically in the past three years that its effects outweighed 
those market tightening measures in terms of effect on prices. 
The existing surplus aligned with soaring energy prices and rising 
inflation, making for continued oversupply and thus lower prices. 

OFFSETS  

Since 2021, firms covered by the KETS may only use offsets to cover 
up to five percent of their compliance obligation - down from 10 
percent in the previous phase. The offsets Korea’s government 
considers eligible are units generated by the now-expired Kyoto 
Protocol’s international offset mechanism (CDM, see international 
negotiations section of this report) – but they must be “converted” 

Figure 6.1: KAU monthly closing prices in 2022 (vintage 2022) 

  Source: Korea Exchange (KRX)
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to so-called Korean Credit Units (KCUs) to be used for compliance. 
The conversion involves numerous ministries carrying out reviews 
of the credits one after the other, making offset use relatively 
complicated – especially given the oversupply of allowances and 
their low price, which render the “need” for offsets on the part of 
compliance entities minimal. Nevertheless, 2022 saw more offsets 
change hands among Korean ETS participants than 2021, at least 
over the counter (see Table 6.1). In late 2022, the government 
announced plans to simplify the offsetting process by ensuring 
that all ministries’ reviews happen simultaneously. 

OUTLOOK FOR 2023  

Simplification of the offsetting process was one of many near-
term reforms announced by Korea’s government in a document 
released in late November 2022. Others include increasing the 
holding limits of the 20 non-compliance entities (mostly banks and 
financial intermediaries) the government allowed to participate 
in trading back in December 2021: those firms had strict holding 
limits (not more than 200000 allowances each at a given time) to 
ensure they didn’t gain excessive market share, but they will be 
increased according to the reform document. Consignment trades, 
i.e. trades via third parties, will also be permitted. Regulators also 
issued a tender for two additional KETS market makers – the 
chosen firms will be announced in 2023. Adding more financials 
to the current five market makers (two state-run banks and three 
securities companies) could increase liquidity.

The reform that will have the greatest impact on the market, 
however, remains uncertain: the government intends to achieve 
its aforementioned more ambitious national climate change 
mitigation target (40 percent below 2018 greenhouse gas emission 
levels by 2030) at least in part by aligning the ETS caps with the 
country’s steeper overall emission reduction trajectory. This makes 
for a significant decrease in annual allowance budgets (the amount 
of KAUs put into circulation each year) going forward, but officials 
have yet to reveal when that alignment will happen. They are 
slated to release a “roadmap” to achieving the new national target 
in March 2023 that could clarify the timeline, which would in turn 
send signals as to when KAU supply can be expected to tighten and 
how. According to Ecoeye, many KETS market participants expect 
the caps to remain aligned with Koreas old targets through the 
end of the current third trading period, meaning allocation levels 
would not start being significantly reduced until 2026. 

Similarly ambiguous are intentions to increase the auctioning 
rate – officials have yet to determine how much lower is the share 
of allowances they will allocate to emitters for free each year 
(currently 90 percent) and have not indicated when they will make 
that determination.

Consequently, local experts do not foresee KAU prices rising in 
2023, except in the run-up to covered entities’ mid-year compliance 
deadline. One of the reforms announced in late November was 
unification of the deadlines for banking and compliance, to avoid 
the above described misalignment between supply and demand 
prior to the compliance deadline.

Figure 6.2: KETS traded volumes at KRX 2022 

  Source: Korea Exchange (KRX)

Figure 6.3: KETS auctions in 2022

  Source: Korea Exchange (KRX)
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7.  New Zealand
The New Zealand ETS saw fluctuating but record high prices in 
2022, which was the first-year emitters did not have a fixed price 
option for compliance. This made for a record market value despite 
lower volumes. Policy uncertainty accounted for much of the 
price volatility, with a national climate change commission issuing 
detailed recommendations for tightening elements of the ETS mid-
year but the government ending 2022 by announcing it would not 
adopt those recommendations.

DECREASED VOLUME, RECORD PRICES  
Nearly 60 million NZUs changed hands over 2022: the government 
sold 26 million at auctions and 34 million (Figure 7.1) transacted 
on exchanges. This represents a volume decrease of 26 percent 
compared with 2021. Allowance auctions took place quarterly, with 
the first one in March. Most of the drop in volume compared to 
2021 occurred in the secondary market: exchange-traded volume 
decreased by nearly 40 percent in 2022, from 55 million tonnes in 
2021.  

The price of New Zealand Units (NZUs) continued the bull run 
they had begun in 2021, when they were influenced strongly by 
the impending expiry of the so-called fixed price option (FPO) 
under which covered entities could pay a fee for every tonne of 
greenhouse gas emitted rather than surrender an allowance. The 
FPO ceased to exist as of January 2022, after having constituted a 
de facto price ceiling on allowances (and thus the primary driver 
of NZU prices) over the past several years. The year 2021 saw NZU 
prices rise steadily after compliance for the previous year was 
completed in May, nearly doubling to over NZ$68/t (~€41), and they 
remained higher than that throughout 2022. Some periods during 
the year saw NZUs selling at well over NZ$80 - the record highest 
price was NZ$88.50 (~€54) in November. These consistently high 
prices - despite the lower number of transactions overall – made 
2022 a record for NZ ETS total market value: 12 percent higher than 
2021 at €2,846 million.

POLICY UNCERTAINTY
The factors that influenced NZU prices most over 2022 relate to 
proposed tightening of the country’s ETS “price settings.” These 
are components of the trading scheme meant to protect emitters 
against sudden price spikes and are featured in other ETS including 
the two North American ones. One is a cost containment reserve 
(CCR) or set-aside batch of allowances that is only made available 
when NZU prices exceed a certain pre-agreed trigger price. The 
idea is that releasing those extra allowances when prices get very 
high very fast adds extra supply, which in turn brings prices down. 

Another price setting is a minimum or reserve price at auctions, 
which constitutes a price floor. 

New Zealand’s independent Climate Change Commission (CCC), 
a body tasked with designing policies that facilitate the country’s 
achievement of its national mitigation targets, published detailed 
guidance on the ETS price settings for the 2023-2027 period in July 
2022. In order to make the NZ ETS “tight” enough to contribute 
significantly toward achieving the country’s ambitious climate 
targets (“net zero” emissions by 2050), the CCR trigger price should 
be increased and there should be fewer allowances in the CCR. 

2019 2020 2021 2022

Mt € million Mt € million Mt € million Mt € million

NZUs auctioned n/a n/a n/a n/a  26 793 26 1 218

NUZs exchange traded 30 433 30 516 55 1 712 34 1 628

Total 30 433 30 516 81 2 505 60 2 846

Table 7.1: NZ ETS by segment 2019-2022

Our estimates are based on volumes provided by brokerage firm Jarden, 
which accounts for roughly half of all NZU transactions, so we assume 
total NZ volume at about twice the Jarden total. The chart above shows 
our assessment of total traded volume. 

Figure 7.1: Transacted NZU volumes in 2022

  Source: Jarden, CommTrade
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Similarly, the auction reserve price should be higher, and the 
number of allowances auctioned should be lower. Overall, the CCC 
recommended putting fewer NZUs into circulation and reducing 
the amount more steeply in the next four years, to ensure there 
is enough of a permit shortage to incentivize emission reductions. 
NZU prices rose steeply when these recommendations came out 
(see Figure 7.2, spot price rise in July and August), with market 
participants expecting them to be adopted and thus creating a 
much tighter supply/demand ratio for allowances in 2023-2027.

However, New Zealand’s cabinet in December announced 
price settings for 2023-2027 that largely ignored the CCC 
recommendations – they keep previously planned (lower) CCR 
trigger and auction reserve prices (and their trajectories over 
time) and continue to offer large volumes in both the CCR and the 
auction reserve. The CCC had recommended lowering the volumes 
made available and increasing the NZU prices it would take to 
make them available. Correspondingly, NZU prices tanked at the 
end of the year reflecting that the market is now not expected to be 
as tight going forward as assumed.

 The quarterly auctions constituted another price driver, with the 
additional large batch of NZU supply in March, June, September, 
and December causing a dip in average spot prices of those 
months, respectively (see Figure 7.1 additional volume and Figure 
7.2 price dips).

OUTLOOK FOR 2023 
As per the December 2022 cabinet decision, the CCR trigger price for 
2023 is NZ$80.64 – the CCC had recommended it be set at NZ$171 
for this year. The auction reserve price is NZ$33.06 whereas the CCC 
recommendation was NZ$60. The reserve volume will remain at its 
current 8 million NZUs even though the CCC had recommended 
reducing it to 2.9 million in 2023. Whether these may be changed 
after all remains unclear: by law, the government must explain 
why it chose to ignore crucial aspects of the CCC’s advice. This 
explanation will occur in early 2023 and involves an appearance 
in New Zealand’s House of Representatives. The cabinet’s main 
argument for adopting lax price settings is protecting consumers 
from high prices. If NZU prices get too high, it argues, fossil fuel and 
electricity prices will also go way up, and at a time of high inflation 
this poses an undue burden on households. We expect NZU prices 
to remain volatile as this policy uncertainty shakes out. The first 
allowance auction of the year is scheduled for March 15.
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8.  Japan 
In September 2022, the Tokyo Stock Exchange (TSE) started a 
demonstration carbon credit market set to run through the end of 
January 2023 as a pilot/preparatory phase for Japan’s voluntary ETS 
starting later in 2023. The initiative is the product of the so called 
GX League (GX stands for “green transformation”) spearheaded by 
the Japanese government but led by private sector entities.

Given that the trading of emission units under the GX-ETS 
constitutes a carbon market, we include it for the first time in 
our year in review by providing volume and price data for the 
transactions in 2022.

NEW MARKET: JAPAN’S “VOLUNTARY” ETS
As of December 2022, about 660 companies representing over 
40 percent of the country’s CO2 emissions had agreed on the 
concept of emission trading and joined the GX League. They are 
thus aiming to reduce their collective CO2 emissions on the order 
of 100 million tonnes below the 2013 level by 2030. This is in line 
with Japan’s national targets under the UNFCCC, the Nationally 
Determined Contribution each party has committed to as per the 
Paris Agreement (see international negotiations section).

To comply with their emissions quotas, the participating Japanese 
companies may offset their emissions (purchase offset units, see 
below), or for direct emissions they may also trade the extent to 
which they have overachieved their reduction commitment (their 
“excess reduction quotas”) with other participating companies. 
This latter component resembles allowance trading in compliance 
markets and is unique in a voluntary framework. For further details 
about the structure of the GX-ETS, refer to our October 2022 report.

Participating companies have many options when it comes to 
offsetting. They may use offsets from Japan’s longstanding Joint 
Crediting Mechanism (JCM), which is a unilateral version of the 
Clean Development Mechanism (CDM) under the Paris Agreement’s 
predecessor, the Kyoto Protocol: Japan enters into bilateral 
agreements with other nations to finance emission reduction or 
avoidance projects in their territory, and then applies the credits 
generated by those projects toward Japanese climate targets. JCM 
partner countries include Indonesia, Thailand, and Vietnam. Credits 
from the JCM registry are eligible for the GX-ETS but are not (yet) 
traded on the TSE. Units from the registry of Japan’s domestic offset 
program called J-Credit are also eligible. These have been made 
available by the government through auctions held twice per year, 
and since September 2022 are offered on the TSE. The exchange 
trading is likely to replace auctions going forward.

PRICES AND VOLUMES
In the period from the start of the demonstration on 22 September 
to the last trading day on 28 December 2022, the TSE carbon credit 
market saw transactions of credits ranging price from €6/tonne to 
€106/tonne. In total, around 45 000 tonnes changed hands during 
this three-month period – market participants preferred to buy 
units at auctions that took place in January and April, see Table 8.1.

The rules of the J-Credit program allowed for over 80 kinds of 
tradable offsets categorized by technology type such as renewable 
energy, energy efficiency, industrial process, agriculture, and forest 
– these are further distinguished by emission reduction/removal 
methodology. However, in 2022 only seven types of credits traded: 
renewable energy (no specific methodology quoted), renewable 
from projects using a solar PV methodology, renewable using 
a methodology for fuel switching from grid power to woody 
biomass, energy efficiency (no specific methodology quoted), 
energy efficiency from installation of high efficiency boilers, energy 
efficiency introduction of co-generation equipment, and credits for 
increasing “carbon sinks” through forest management/protection 
(see Figure 8.1).

These credits traded on the TSE at prices comparable to what 
they sold for at the two rounds of auctions earlier in 2022. On the 
exchange, the offsets averaged about JPY2,100/t (€15) overall, 
with credits derived from renewable energy projects averaging 
between JPY1,800/t and JPY3,100/t (€13-22). Those from energy 
efficiency projects generally traded at lower prices, varying from 
JPY800/t (€6) to JPY1,600/t (€11). Credits from forestry projects 
fetched the highest prices at JPY14,900/t (€106), though only 49 
tonnes of forestry credits changed hands on the exchange in 2022.

OUTLOOK FOR 2023
The TSE carbon credit market will be fully launched in fiscal year 
2023 (starting in April 2023) as the first three-year phase of the GX-
ETS begins. The logistics of offset exchange trading will become 
clearer as the TSE works out technical details during the rest of the 
demonstration period.

In the demonstration, the TSE tried out different formats for trade 
information disclosure and different product categorizations 
based on market participants’ feedback in order to improve the 
usability and test their impact on liquidity. For example, from 4 
January credits were reclassified into 6 categories - trading by 
classification according to the J-Credit program’s technology types 
and methodologies was discontinued.

Volume in tonnes Value JPY million Value € million*

J-Credits auctioned 574 000 1 603 11

J-Credits exchange traded 45 000 95 0.7

Total Japan (J-Credit) 619 000 1 698 12

Table 8.1: J-Credit trading in 2022, auctions vs. exchange

J-Credits are also traded OTC, but information on private transactions is not available *Converted at €1=JPY140

https://japancredit.go.jp/english/


Review of  carbon markets in 2022

6 February 2023 24

Firms participating in the GX League initiative are required to 
disclose their emission reduction targets around Q3, revealing how 
tight their voluntary emissions caps are and thereby potentially the 
level of demand for offset credits. 

No matter what target a company chooses, the government will 
only issue tradable “excess reduction quotas” (the units companies 
can trade apart from offset credits to meet their targets) for CO2 
decreases beyond the level equivalent to Japan’s national reduction 
path as laid out in the country’s NDC. That is a 27 percent reduction 
from 2013 in 2023, 30 percent in 2024, and 32 percent in 2025. In 
other words, only if a firm reduces its direct emissions by more than 
27 percent compared to 2013 this year will it have quotas to sell. 
There may indeed be few or no such quotas in circulation, meaning 
offsets (JCM credits or domestic J-credits) are the only voluntary 

compliance units available - unless other international offset 
credits are made eligible.

However, credit trading is unlikely to become very active until the 
end of this first phase, since firms will be working out how much 
they need to offset in order to achieve their targets right up until 
the trading period ends. Stakeholders expect the GX-ETS to become 
more of a regulated market in the program’s second phase, which 
would increase liquidity. Measures bringing the program in that 
direction were proposed in the government’s latest discussions of 
the GX-ETS and include firms having their targets verified by a third 
party, as well as enforcing compliance.

Figure 8.1: Average price of seven exchange-traded J-Credit types in 2022

  Source: JPX

“No quote” indicates the average price of credits traded with the category (energy efficiency or renewables) being quoted 
but not a specific methodology. Forest includes credits derived from forest projects under both J-Credit and a pre-J-Credit 
scheme called J-VER. 
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9. International aviation 
The year 2022 saw international aviation emissions increase by 
about 70 percent vs. 2021, but that’s still far below pre-pandemic 
2019 levels. The International Civil Aviation Organization (ICAO) 
changed the baseline from which air carriers measure their 
offsetting requirements – this had been temporary during the 
crash in air travel during the pandemic. However, the baseline level 
they agreed is not as stringent as the original one, meaning carriers 
will not need to buy carbon offsets anytime soon, and will not 
need as many offsets when they do need to buy them. Meanwhile 
potential supply increased as the ICAO Council approved one more 
program - the World Bank’s Forest Carbon Partnership Facility – as 
eligible to supply carbon credits to air carriers.

INTERNATIONAL AVIATION EMISSIONS IN 2022 
According to data from aviation consultancy RDC, emissions in 
2022 increased by about 70 percent vs. 2021 and totaled 288 million 
tonnes (Fig. 9.1). That is considerably lower than pre-pandemic 
levels (2019 international flights emitted 575 million tonnes), but 
still significantly exceeds the mere 160 million tonnes emitted by 
international flights in each of the 2020 and 2021 pandemic years. 
According to RDC’s projections, the first five months of 2023 will 
see international air travel contribute nearly 145 million tonnes 
carbon dioxide equivalent to the atmosphere – more than the 
100 Mt produced over the same period in 2022 (Figure 9.1 brown 
dotted line).

DEMAND: THE 2022 ICAO COUNCIL MEETING 
The hotly-awaited reconsideration of CORSIA’s baseline (see 
Textbox 9.2) happened at the 41st Session of the ICAO Assembly 
held September-October 2022. The ICAO Council confirmed that 
the 2019 baseline will continue to be valid until the end of 2023. But 
instead of reverting to the 2019/2020 average after that, the Council 
approved a new baseline: 85 percent of 2019 emissions will be the 
level from which carriers measure their offsetting obligations in the 
years 2024 – 2035. This is more “stringent” than merely 2019, but 
much less ambitious than the original 2019/2020 average. Figure 

9.2 shows the difference between the original 2019/2020 average 
and the new 85-percent-of-2019 scenario (green vs. orange bars).

As Figure 9.2 illustrates, reverting to the original baseline may 
have created demand for offsets from at least some air carriers in 
2023 or 2024: the emissions trajectory of the industry as a whole 
could come close to exceeding the green bar. The more permissive 
baseline allows for more emissions growth before offsetting is 
necessary.

Figure 9.1: Monthly international aviation emissions 
(Historical for 2019-2022 and projections for 2023. Source: RDC).

 
Source: RDC 
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Textbox 9.1: What is the market for international aviation 
emissions?
The International Civil Aviation Organization (ICAO) in 2016 set a 
goal of carbon neutral growth, aiming to keep net emissions from 
international air travel at 2020 levels. As per the program adopted to 
achieve this goal, known as the Carbon Offset and Reduction Scheme 
for International Aviation (CORSIA), air carriers must offset their 
greenhouse gas output above that baseline level. 
Carriers are only obliged to offset emissions from flights to and 
from countries that are participating in CORSIA. Participation is not 
mandatory until 2027, but European countries and the US have 
been enforcing CORSIA requirements since the pilot phase started 
1 January 2021. Airlines operating covered routes must monitor 
and report emissions, and by the end of January 2025 cancel 
corresponding amount of offsets for every tonne by which their 
emissions surpassed the baseline. 
When this was set up in 2016, that baseline represented the 
commitment that international air travel’s contribution to climate 
change would not exceed its 2020 levels, as any emissions above those 
levels would be offset. At the time, those offsetting requirements 
were expected to generate huge demand for emission reduction 
units because international air travel was on the rise. We have 
included international aviation as a “market” in the year-in-review and 
global analyses since CORSIA entered into force, as it was set to spur 
purchases of large volumes of international mitigation units (see also 
the section on the Paris Agreement in this report) to offset aviation 
emissions growth going forward.
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Another demand-reducing decision coming out of ICAO’s 2022 
council meeting concerns how individual air carriers calculate 
their offset requirements – regardless of which baseline they 
count them against. At this stage, each operator applies sectoral 
growth factors to calculate its offsetting requirements, meaning 
it takes the average emissions growth of the entire sector (all 
international flights among all destinations by all carriers) as its 
own emissions growth rate for the purposes of determining how 
much its emissions have grown beyond the baseline level. This was 
a concession to ICAO member nations whose aviation industry is 
growing fast and who therefore considered themselves put at a 
disadvantage by a program aimed at throttling further emissions 
rise. Using the growth of the sector as a whole instead of their own 
(which is higher) allows those fast-growing carriers a reprieve in 
terms of CORSIA offsetting obligations.  

The concession was set to “expire,” however: the original ICAO 
resolution creating CORSIA introduced “individual responsibility” 
over time, meaning each operator’s actual individual emissions 
growth rate was to be used to an ever greater extent in the 
calculation of its offset demand. Offset needs calculations were to 
be based 20 percent on individual responsibility starting in 2030, 
with the percentage ramping up year by year thereafter. ICAO 
member states adopted a resolution amending this requirement 
to only 15 percent individual responsibility, and not until 2033.

SUPPLY: NEW CORSIA STANDARD
ICAO’s Technical Advisory Body (TAB) continues to review 
applications from offset standards wanting to have their carbon 
credits deemed eligible for air carriers under CORSIA. Set up 
in 2020, the TAB has evaluated several standards’ applications, 
recommending some to the ICAO Council for approval and sending 
others back for review. Many of the standards already approved 
going into 2022 underwent a “re-assessment” in Q1 2022. The TAB 
also received applications from new and different offset standards 
including Japan’s J-credit scheme (see Chapter 8), BioCarbon 
Registry, and Cercarbono.

The TAB evaluated these applications, as well as public comments 
on them, and in November submitted recommendations to 
ICAO’s Council concerning their CORSIA eligibility. On 25th 

November 2022, The Council deemed the World Bank’s Forest 
Carbon Partnership Facility (FCPF) eligible for CORSIA compliance, 
making it the ninth program approved by the ICAO. All the eligible 
programs can supply credits for CORSIA’s 2021-2023 pilot period 
with vintage restrictions between 2016 and 2020. Currently some 
eligible programs are allowed to supply credits with 2020-2023 
vintages. 

The FCPF is the third jurisdictional scale REDD program to have 
been granted CORSIA eligibility, following the Architecture for 
REDD+ Transactions (ART) and Verra’s VCS Jurisdictional and 
Nested REDD+ (JNR) Framework. 

Three other programs received conditional eligibility to supply 
emissions units to airlines under CORSIA: the World Banks’s 
BioCarbon Fund Initiative for Sustainable Forest Landscapes (ISFL), 
the Joint Crediting Mechanism (JCM) between Japan and Mongolia 
(see Japan section of this report), and SOCIALCARBON. Those 
programs must undertake further actions to get final approval later 
in 2023. 

 Textbox 9.2: Why CORSIA’s baseline matters 
To make a fair basis for calculation of air carriers’ offsetting obligations, 
the original CORSIA decision set the baseline as the average of the sec-

tor’s 2019 and 2020 emissions. However, due to the dramatic decrease 
in international air travel during the pandemic, precisely 2020 is when 
so few international flights took place that aviation emissions sank to 
record lows.
Air carriers immediately argued that the baseline must be altered, 
as the industry was already in dire straits from the huge drop in 
flights - having to offset emissions accrued from such a low “starting 
point” would burden their already suffering sector. The ICAO member 
governments thus voted in 2021 to make the baseline 2019 only, 
meaning it will take much longer for the sector’s emissions to even 
reach the baseline levels, much less exceed them and therefore need 
to be offset. 
That new baseline, however, was only temporary: it is valid through 
the end of CORSIA’s first voluntary compliance period 2021-2023. 
Throughout 2022, all eyes were on the ICAO council as it weighed 
whether and when to go back to the original baseline.

Figure 9.2: Annual total emissions from international aviation and two baselines: aver. 2019/2020 and 85% of 2019

 
Source: RDC 
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https://www.icao.int/environmental-protection/CORSIA/Documents/TAB/ICAO Document 08_Eligible Emissions Units_November 2022.pdf
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EU ETS AND CORSIA 
Further influencing the offset market CORSIA creates is the fact 
that emissions from a large portion of international air travel are 
already covered by a carbon market: since 2012, the EU ETS covers 
emissions from flights among airports located in its member 
countries and the European Economic Area (EEA). Air carriers flying 
those routes will not be required to surrender offsets for them 
under CORSIA, as they are already buying EU aviation allowances 
(EUAAs) for them. 

For over a decade, EU lawmakers have grappled with the idea of 
covering under the EU ETS the emissions from routes between 
airports in the EEA and those in places outside the EU – initially 
the scope of EU ETS aviation coverage included those flights’ 
emissions, but this caused such an enormous backlash from 
other nations (including Russia threatening trade sanctions and 
China threatening to cancel major aircraft purchases from Airbus) 
that the EU put that approach “on hold.” Reinstating this original 
scope, which would bring a larger portion of international air 
travel emissions under carbon pricing,  keeps coming up within 
discussions in the EU institutions. It has come to a head again 
during the last two years, as European lawmakers note that the 
“weakening” of CORSIA’s baseline renders it less effective as a 
climate change mitigation tool than including aviation emissions 
in the EU ETS.

After long disputes on their approach towards flights to/from the 
European zone vis-a-vis CORSIA coverage, the EU Council and the 
European Parliament reached a provisional political agreement on 
aviation coverage as part of the larger revision of the EU ETS (see EU 
ETS section of this report). The EU ETS will apply for intra-European 
flights, i.e. flights between EU countries, including departing flights 
to the United Kingdom and Switzerland, while CORSIA will apply 
to extra-European flights to and from third countries participating 
in CORSIA up to 2027 (the first year of CORSIA’s mandatory phase). 
This was agreed in December 2022 in the course of so-called 
“jumbo” trilogue talks that will be formally adopted later in 2023.

This is not the first time a wider scope of coverage was deemed 
necessary but then dropped, with lawmakers expressing frustration 
at the lack of effort to address emissions from international aviation 
but not enacting the EU ETS extension. A series of votes about the 
issue in May 2022 saw EU environment committee parliamentarians 
express skepticism about the ability of CORSIA to curb emissions, 
and the broad majority of MEPs (61) voted in favor of including 
flights departing from the EEA into the EU ETS. But the EU Council 
voted for the “lower ambition option.” 

Similar to the last time this “threat” of EU ETS inclusion was not 
realized, the Council and the Parliament agreed on a measure to 
keep the threat alive. Following the 42nd ICAO Assembly, which 
is currently set for 2025, the EU Commission will assess whether 
CORSIA is “effective enough” at reducing emissions contributing to 
the goals of the Paris agreement. If so, the Commission will propose 
sticking with the approach described above, and if not it will 
suggest extending coverage of the ETS scope to emissions from 
all flights departing the EEA. This constitutes EU lawmakers giving 
a “last chance” to ICAO to improve the climate change mitigation 
effectiveness of its global carbon offsetting instrument.

OUTLOOK FOR 2023  
As Figure 9.2 shows, demand for CORSIA eligible units is likely to 
remain limited at least until 2024, as few carriers will need credits 
to cover their pilot phase compliance gap. “Real” demand may not 
materialize before 2025/2026, when a more considerable increase 
of emissions is expected and airlines would be buying ahead with 
an eye to the mandatory compliance period starting in 2027.

Moreover, the timeframe is confusing for potential compliance 
buyers of CORSIA offsets, as all the standards currently approved 
by the ICAO are valid for 2021-2023 phase only – they require a 
further extension of their validity period in order to “count” in the 
next phase (2024-2026). This means that the key buyers of CORSIA 
eligible units as of now are aggregators stockpiling ahead of future 
demand rather than air carriers – although many airlines are buying 
for voluntary offsetting purposes to meet their self-set corporate 
emission targets.

The farther the program goes from its official entry into force in 
2019 (when ICAO member countries started requiring their air 
carriers to collect emissions data), the more impactful it becomes 
that major ICAO members are not participating in the pilot phase. 
Notably absent are the so-called BRIC countries (Brazil, Russia, 
India and China) which together make up not only a large chunk of 
international emissions from planes, but also one that is growing 
faster than average. According to estimates by the group EDF, 
leaving out international aviation emissions from flights among 
BRIC countries in the years 2021 through 2027 (when CORSIA 
participation becomes mandatory) omits 30 percent of the 
emissions otherwise covered by the program in those years. This 
represents “foregone offset demand” on the order of millions of 
tonnes depending on these nations’ aviation growth rates.

https://www.edf.org/climate/icaos-market-based-measure
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10.  Voluntary Carbon Market
The global geopolitical and economic instability of 2022 that 
affected all energy-related markets did not spare voluntary carbon 
trading: offset prices plummeted after Russia’s invasion of Ukraine 
in Q1, as did the number of transactions. The ensuing high fuels 
prices and overall macroeconomic instability sent VCM prices 
downward throughout the rest of the year, with volumes remaining 
low even long after a massive sell-off of credits in February and 
March. However, this was true mainly for exchange-traded offset 
contracts – prices and transactions of offsets traded over-the-
counter remained more stable, and OTC transactions make up the 
bulk of the VCM.

VOLUNTARY CARBON MARKET IN 2022
Given that it is not regulated by any government entity, the VCM 
is more of a catch-all term for private sector carbon offset trading 
than a compliance carbon market (see Textbox 10.1). Thus this 
section provides as comprehensive an overview as possible of 
VCM trading activity, along with related policy developments over 
2022. Price and volume information is based data provided to us 
by Xpansiv CBL/CME – one of the largest and well-known emission 
trading platforms. The CBL hosts spot transactions, while the CME 
is focused on forward contracts. 

SPOT TRANSACTIONS

In total, 116 million tonnes of spot CBL-traded credits changed 
hands in 2022, a five percent decrease from 2021. Volumes were 
highest during Q1 of the year, due to falling prices and high 
market volatility during that time which spurred a massive sell off. 
The volatility in turn was caused by global economic instability 
resulting from Russia’s invasion of Ukraine. After consistently low 
volumes throughout Q2, trading rebounded somewhat starting 
from August: market players felt some alleviation of economic 
instability, and the western hemisphere’s summer holiday period 
was over. Monthly volumes remained at moderate levels during Q4 
(Fig. 10.1). 

Figure 10.2: Xpansiv CBL offset spot monthly volumes in 2022 
by contract type

 
Source: CBL Markets

Textbox 10.1: What is the VCM?
This is the second edition of the Year in Review to include a chapter 
dedicated to the voluntary carbon market (VCM) - the trading of 
offsets, also known as carbon credits or emission reduction units. 
Companies, organizations, and even individuals increasingly purchase 
units generated by projects that reduce emissions. 
Often called offset projects, such mitigation activities track their 
greenhouse gas reduction or removal compared to a business-as-
usual scenario and generate credits or units per tonne CO2- equivalent 
avoided or removed. Those in turn are purchased by entities with the 
aim to offset or neutralise their emissions - they use them to make 
“carbon neutrality” or “net zero” claims. 
The VCM is not centralized under a jurisdiction-affiliated governing 
body like other ETS – it features several competing exchanges and 
much volume is traded bilaterally, meaning a comprehensive over-
view of traded volume does not exist. Therefore we do not include this 
segment in our assessment of total global carbon market turnover. 
Correspondingly, we also do not convert prices to euros for compara-
bility in terms of market value. All offset contracts described here are 
traded in US dollars.

Figure 10.1: Xpansiv CBL offset spot monthly volumes

 
Source: CBL Markets 
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Spot trading on the CBL includes a number of standardized 
contracts (see Textbox 10.2) as well as non-standardized contract 
types. The latter “stand-alone projects” accounted for the lion’s 
share (65 percent) of the total volume traded at CBL in 2022 (Fig. 
10.2). Nature-based contracts (N-GEO) account for the second 
largest share of 2022 volume – close to 14 percent over the last 
year. CORSIA-eligible credit volumes (see international aviation 
section of this report) were slightly below that at 11 percent. Core 
Carbon Principles (C-GEO) and C-GEO TR (trailing, or older vintages) 
contracts traded little over the year. 

In December 2022, CBL introduced a new contract: the SD-
GEO representing cookstove projects fostering at least five UN 
sustainable development goals from the Verra or Gold Standard 
registries. Only 219,000 tonnes of SD-GEO credits were sold at the 
CBL before 2023. 

Prices for all CBL standardized spot contracts decreased over 2022 
(Fig. 10.3), falling most sharply in the period immediately following 
Russia’s invasion of Ukraine in Q1. Similar to the number of offset 
transactions, prices rebounded slightly over a short period starting 
from Q2, though continued their declining trend to end the year 
at the levels even lower than at the time of the initial war-induced 
plunge. 

Nature-based contracts fetched the highest prices over the year 
relative to other contract types, but declined 68 percent from 
January 2022 to finishing the year close to $4.60/t. At $9.80/t, the 
newly-introduced SD-GEOs were the most expensive credits, but 
since this contract was just launched in December it is too early to 
say how resistant it will remain to price fluctuations. 

CORSIA-eligible GEO deals remained the least susceptible to the 
overall downward price trend, losing only 57 percent vs. January. 
The price of Core Carbon Principles based C-GEO and C-GEO TR 
(older vintages) declined 80 and 83 percent, respectively. Old 
C-GEO TR (trailing) credits were priced the lowest among all the 
standardized spot contracts, finishing the year at $1/t. These credits 
are seen as less valuable since they represent emission reduction 
that took place as far back as 2012.

Prices varied greatly for the standalone projects that account for 
most of the total volume traded in 2022. Offers for renewable/
non-renewable energy projects in China with 2007-2018 vintages 
ranged between $2-3/t, depending on the volume offered. A small 
volume of 2007 vintage credits, for instance, was offered at a higher 
price than a large volume of 2018. The highest offers ($14-15/t) were 
seen for credits generated by forestry projects based in Asia and 
Latin America. Small volumes of relatively recent vintages (2016-
2019) were offered at high prices. The most common price range at 
which standalone project credits were offered is $4-7/t (with $1-2/t 
premium for forestry), differentiated by offered volume, vintage, 
and host country. Overall, CBL standalone project credits traded at 
higher prices than standardized ones.

Textbox 10.2: Exchange-traded voluntary offset contracts, 
descriptions
• GEO – Global Emission Offset, CORSIA-eligible contract 
• N-GEO - Nature-Based Global Emissions Offset
• N-GEO TR - trailing contract comprising old vintages converted 

from N-GEO on annual basis 
• C-GEO - Core Global Emissions Offset, contract based on IC-VCM 

Core Carbon Principles 
• C-GEO TR – trailing contract comprising old vintages converted 

from C-GEO on annual basis 
• SD-GEO – allows for delivery of cookstove projects with at least 

five Sustainable Development Goals from the Verra or Gold 
Standard registries

• GERE – Global Emission Reductions, Nodal contract comprising 
four sub-contracts that aim to capture different segments of the 
voluntary carbon market and present a general common price 
for the VCM 

• ICE NBT – Nature Based Contract at the ICE 
• NODAL NAT – Nature Based Contract at Nodal 

Figure 10.3: Xpansiv CBL offset spot prices in 2022

 
Source: CBL Markets 
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Figure 10.4: CME group monthly traded CBL offset futures 
volumes in 2022
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Figure 10.5: CME group CBL offset futures prices (Dec-22)
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FUTURES TRANSACTIONS

Offset futures contracts began trading on the CME in March 
2021, with small volumes of GEO and later N-GEO contracts (Fig. 
10.4). When the C-GEO contract entered the scene in 2022, it 
ushered in a period of higher trading volumes: nearly 210 million 
credits changed hands, vs. 47 million CME futures credits in 2021. 
Standalone contracts are not traded on the CME, but among the 
standardized ones offered by the platform nature-based N-GEO 
deals were responsible for 68 percent of the total volume traded 
in 2022. CORSIA eligible contracts accounted for 21 percent, while 
“Core Carbon Principles”-based C-GEO contracts accounted for 
only 11 percent of the total. 

Similar to their spot counterparts, prices for all CME traded 
standardized futures contracts declined over 2022 (Fig.10.5). 
Nature-based futures contracts traded at a significant premium 
over other standardized contract types, but still lost over 72 percent 
of their value over 2022 - almost identical to the price trajectory 
of N-GEO spot contracts. CORSIA-eligible GEO deals decreased in 
price by 63 percent, also quite in line with their spot counterpart. 
C-GEO contract prices decreased the most: 76 percent. 

Trailing (older vintage) contracts for both C-GEO and N-GEO 
futures (C-GEO TR and N-GEO TR) were not introduced until August 
2022, and thus decreased less in price over the year relative to 
other contracts: by 30 and 40 percent, respectively. However, no 
transactions of these two trailing contracts took place on the CME.  

OTHER TRADING PLATFORMS 
Although platforms other than CBL/CME offer various voluntary 
offset contract types, they featured low if any transaction volume 
in 2022. A nature-based contract offered on the intercontinental 
exchange (ICE) known as the NBT contract (v.2016-2020 futures, 
Dec-22 delivery) began trading in May 2022 at $11/t and followed 
the downward trend of other contracts by declining 63 percent in 
price to end the year at $4.10/t. Only 1.6 million of these traded 
at ICE over 2022. The trading platform Nodal saw transactions 
of nature-based contracts (NAT, Dec-22 delivery), whose price 
decreased from $9.40/t in mid-June 2022 when it was launched to 
$3.89/t by late December – a fall of 59 percent.

OTC PRICES BY OFFSET PROJECT TYPE  
Over-the-counter transactions are notoriously difficult to obtain 
information on, as they are by definition not logged on a platform 
or exchange. We get OTC pricing data from offset brokers Cadogan 
Commodities, which estimates OTC transactions account for two-
thirds of all VCM volume in 2022. Buyers’ bids were in the range of 
$1-3/t for OTC transactions – the lower end of the range for large 
volumes (several hundred thousand tonnes), old vintages going 
back to 2013. Sellers’ offers were more varied, with many of the 
low-end offers being for credits from CDM projects. Sellers of these 
typically agreed on prices between $1-2/t for their old vintage 
credits during 2022. 

Sellers of credits from other standards (such as VCS) were more 
ambitious, requesting close to $5.50/t even for old vintages (2012) 
– such offers were for moderate volumes from forestry projects, 
which typically fetch higher prices. Credits from certain project 
types sold at a premium, including those from CDM projects of 
2017-2020 vintages from cookstove projects. Small volumes of 
credits from cookstove projects (the most recent vintages of 2021-
2022) were offered at as high as $11-12/t. A number of forestry VCS 
projects having additional Climate, Community and Biodiversity 
(CCB) certification were offered at $13/t. The highest offer (over 
$20/t) was for credits from a Plan Vivo forestry project for a large 
volume generated in 2022. 

In general, the OTC market remained more resistant to the sharp 
downward trends in price and volume seen on exchanges. This 
is due in large part to the closer and more longstanding nature 
of relationships between buyers and sellers involved in OTC 
transactions, with many companies having purchased credits from 
specific projects for years and thus not questioning their credits’ 
quality or being concerned about their vintage. Exchange traded 
standardized contracts, on the other hand, comprise a range of 
vintages with the ones offered first being the oldest ones – this 
leads to lower prices, as older vintages are typically considered of 
lower quality. 

VCM TRENDS IN 2022 
Voluntary carbon trading experienced a boom in 2021 that 
observers had expected to continue as more companies get on 
the “carbon neutrality” and “net zero pledge” bandwagon. Russia’s 
invasion of Ukraine in February 2022, and resulting global economic 
turmoil, proved this expectation incorrect – sustainability efforts 
like offsetting took a back seat to wider geopolitical concerns 
at most corporate headquarters, accounting for the steep drop 
in VCM volume and prices from the start of the war in Q1. In 
contrast to compliance markets like the EU ETS, which recovered 
somewhat over the year, voluntary trading remained slow. The 
very speculators who had been key drivers of the volume and price 
boom back in 2021 engaged in a massive sell-off in February-March 
to rid themselves of offset credits amidst global financial instability. 
Added to the lack of interest from corporate end users, this made 
for the overall low demand and decreasing prices. 

On the demand side, the VCM is split among two main types of 
“buyers”: those seeking to neutralize emissions from an event or 
make immediate offsetting claims for customers or investors, and 
those who have set company-wide long-term carbon neutrality 
or mitigation targets that offsets will be part of achieving. The 
former want credits now, typically for use in the current year – 
they make up the bulk of buyers currently. The latter are often 
large multinational corporations whose overall demand for offsets 
will therefore be high in terms of volume, but whose targets are 
far enough in the future that immediate purchases are not yet 
necessary. These players are the reason observers expect the VCM 
to grow in the coming years, but they are unlikely to create large 
demand anytime soon. They are waiting for greater consolidation 
and universalization of VCM “rules,” as voluntary offsetting has not 
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been subject to international agreements involving governments 
or other regulatory bodies. With the notion of Internationally 
Transferable Mitigation Outcomes being enshrined in Article 6 of 
the Paris Agreement (see international negotiations chapter of this 
report), such longer-term players are looking towards the UN as a 
basis for voluntary carbon trading “rules.” 

However, the UN climate negotiations in November 2022 postponed 
many key decisions on carbon trading details most relevant to the 
VCM (such as when and how to perform corresponding adjustments, 
see below) to the next annual climate talks and even to 2024. 
Meanwhile the two self-governing bodies VCM stakeholders have 
set up – the Integrity Council for the Voluntary Carbon Market (IC-
VCM) and the Voluntary Carbon Markets Integrity Initiative (VCMI) 
have not come out with guidance and standardization documents 
they had announced ahead of the 2022 climate talks. Buyers have 
thus been “in limbo” as concerns their market’s own self-set rules, 
dampening demand from these potentially high-volume buyers.

OUTLOOK FOR 2023
As discussed in detail in the international negotiations section of 
this report, we expect serious discussions among VCM stakeholders 
about the claims corporate entities can make to their shareholders 
and the public when it comes to carbon credit purchases going 
forward. Private sector entities are used to characterizing the units 
they buy to achieve their corporate net zero or carbon neutral 
targets as “offsets” or “reductions,” but this becomes questionable 
now that the Paris Agreement requires corresponding adjustments 

for mitigation units traded internationally. A corresponding 
adjustment is an act by the country the traded mitigation took 
place in (the “seller country”) removing that amount of greenhouse 
gas reduction from its accounting toward its own national climate 
targets. This is to ensure that only one party takes credit for the 
mitigation that occurred, rather than both the buyer and the 
seller claiming they “reduced emissions” when the mitigation only 
took place once. Private sector buyers are not parties to the Paris 
Agreement, however, and as such they inhabit a grey zone when 
it comes to the requirement of corresponding adjustments and 
taking “credit” for reductions. 

The aforementioned updates to the “core carbon principles” of 
the IC-VCM are expected to shed light on this issue, possibly 
encouraging corporate buyers to recharacterize their involvement 
in mitigation as “contribution” to project host countries’ national 
targets rather than an offset of their own emissions. The IC-VCM 
announced it will make its updates public in March. Beyond the self-
governing bodies, VCM activity may take place under the auspices 
of parties to the Paris Agreement: nothing prevents countries from 
concluding bilateral agreements allowing VCM activity between 
corporates located in their jurisdictions. 

In terms of credit types, we expect the largest demand for removal 
credits (e.g. nature-based mitigation such as tree planting and 
agricultural soil management; high-tech methods like direct air 
capture and enhanced mineralization), as well as credits with 
significant social benefits like those from projects involving energy 
efficient cookstoves. 
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Though the annual global climate negotiations do not directly 
affect existing carbon trading systems covered in this report, 
they influence national and international climate policies that 
lead to creation of such markets or facilitate trading of carbon 
credits. COP26 in 2021 had been groundbreaking in this regard, 
finally establishing overall rules and definitions for tradable units 
representing mitigation outcomes that could be transferred among 
countries for various purposes. Stakeholders had hoped COP27 in 
November 2023 would set further details on what units can be 
transferred (from which types of activities) and on how (procedures 
of authorization, issuance, etc.), but most of these points were 
punted to future negotiations. 

Parties did adopt some key logistical provisions fleshing out what 
is needed to actually transact mitigation units bilaterally among 
parties, including implementation of an international registry, 
national registries, and a centralized accounting and reporting 
database with technical expert review (including a mandate for 
that review) as well as procedures for reporting. They furthermore 
agreed on a (voluntary) forum of registry administrators and 
technical experts that parties can use as a resource for building the 
necessary bureaucratic infrastructure/capacities for trading.

INTERNATIONAL TRANSACTIONS 
In line with these developments, individual countries struck 
bilateral deals that can be considered “transactions” over 2022, 
taking elaboration of the existing ground rules into their own hands. 
While negotiators haggled over what it means to issue a credit 
and how to perform the corresponding adjustment necessary to 
ensure that the buyer and the seller country don’t both count the 
emission reduction toward their own national target, Switzerland 
and Ghana announced at COP27 that they have made a transfer 
of authorized credits. Switzerland “bought” the reductions from 
Ghana (on whose territory it sponsored projects to grow rice with 
lower methane emissions), but has not applied them towards its 
national emission reduction target (known as its NDC in UN-lingo), 

11.  The Paris Agreement, COP27
and Ghana’s announcement did not mention whether/how the 
country will perform corresponding adjustments to its NDC to 
ensure that the units are not double counted.

Other similar arrangements that were announced during/at the 
time of the COP include memoranda of understanding between 
Singapore and Peru, Singapore and Papua New Guinea, South 
Korea and Mongolia – with Singapore and Korea being the “buyer” 
parties.

The year 2022 also saw New Zealand announce it may use bilateral 
agreements to source 100 million credits through 2030 to meet its 
NDC, and the Chinese government announcing it is interested in 
buying mitigation units from other countries for use in its national 
ETS. In China’s case those units would come especially from 
countries that receive funding under the belt-and-road initiative, as 
China is already involved in significant infrastructure investments 
in those regions. The resulting units would presumably be made 
available as offsets to Chinese companies covered by the country’s 
national ETS (see China section of this report).

FROM CDM TO NEW MECHANISM
COP27 saw some concrete decisions about the fate of carbon 
credits from the international offset market known as the Clean 
Development Mechanism (CDM), a “leftover” of the now expired 
Paris Agreement predecessor the Kyoto Protocol. Parties officially 
approved how some CDM credits can transition to a new 
international mechanism, including details on the timeline. The 
start of the crediting period of projects that may transition can be 
no earlier than January 2021, the transitioned credits can be used 
toward the host country’s NDC, and no corresponding adjustments 
need be applied to the units generated before 2021. Units 
generated in 2021 or later by a transitioned project are considered 
part of the new mechanism and thus by definition involve the 
corresponding adjustments explained above.

A further area in which parties nailed down concrete details: fees 
for requesting transition of units into the new mechanism. These 

Figure 11.1: CDM transition to new mechanism
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2019 2020 2021 2022

Mt € million Mt € million Mt € million Mt € million

Primary 8.3 39 13 60 37.1 151 42 157

Secondary 3.4 0.7 3 1 0.5 0.2 na na

Total 12 40 16 61 38 151 42 157

Table 11.1: CERs by segment 2019-2022

were set corresponding to volumes, as were other fees for issuance 
of the new mechanism’s tradable units and processing by the new 
mechanism’s Supervisory Board. 

Another type of fee involves the UN “taking a cut” from the volume 
of traded units similar to an in-kind deduction of transaction fees 
in other markets. It had previously been decided that like the CDM, 
the new mechanism features a “levy” on carbon units generated 
under it - for the CDM, two percent of credits went to the UN’s 
Adaptation Fund to finance adaptation projects in vulnerable 
nations. In the new mechanism this portion is five percent – it is 
referred to as ‘share of proceeds’ or SOP. Another two percent get 
withdrawn/cancelled altogether as per the concept of “overall 
mitigation in global emissions” (OMGE) - the idea is to take a cut 
of all the emission reduction occurring around the world so that 
it accrues to the atmosphere rather than being attributed to any 
party’s target achievement. 

OUTLOOK FOR 2023
Although negotiators hammered out fees and other details of the 
new international offset mechanism, exactly how a transfer from 
the CDM to the new mechanism takes place was not decided at 
the COP. The parties directed subsidiary bodies to come up with 
the appropriate procedures by June 2023. According to the rules 
decided at COP26 in Glasgow, project developers must request 
to have their projects transitioned to the new mechanism, and 
they only have until the end of 2023 to do so. The host country 
in question then has until 2025 to approve that request. Since 
the procedure for making such a request will not be established 
until half a year from now, neither countries nor project owners 
nor potential private sector buyers of units from transitioned CDM 
projects are able to move forward with transactions.

We further expect 2023 to feature lively discussion about and within 
the intersection between the UNFCCC (governments, international 
organizations) and the private sector actors involved in the fast-
growing voluntary carbon market (VCM, see voluntary market 
section of this report). With rich countries like the US increasingly 
unable to shore up the funding promised to developing nations as 
“climate finance” because their elected officials won’t authorize the 
use of their taxpayers’ money for this purpose, the private sector 
has become involved. Companies are increasingly burnishing 
their green credentials by taking on “carbon neutral” and “net zero” 
targets they aim to achieve in part by offsetting their emissions, 

which in turn has caused the rapid growth of voluntary carbon 
markets we have commented on in this report the last two years. 
With governments arguing that private sector investment counts 
as climate finance – indeed US climate envoy John Kerry proposed 
at COP27 an “energy transition accelerator” by which firms like 
Microsoft and Bank of America would sponsor carbon-free energy 
infrastructure in poorer nations – the line between countries and 
companies is becoming increasingly blurred, requiring tough 
decisions on the part of voluntary market stakeholders and 
institutions.

Specifically, the final text coming out of COP27 establishes a 
new type of unit: an unauthorized emission reduction credit. It 
distinguishes between mitigation outcomes that are authorized 
by their host countries (meaning those countries correspondingly 
adjust their emissions tally by not counting the emission reduction 
toward their target) and mitigation outcomes that are not 
authorized by their host countries (meaning they are counted 
toward that country’s target). The latter are to be called “mitigation 
contributions” (MCERs) and apparently represent recognition/
acknowledgement by a country that acts of mitigation taking place 
there were financed or sponsored by some external entity. These 
units still involve fees and still have the seven percent “cut” taken 
toward funding adaptation and overall mitigation (see above), 
but since they are not authorized and therefore correspondingly 
adjusted for, they constitute a contribution to achieving the NDC 
of the country in which they were generated. They could be 
considered a gift or grant to that country rather than a credit 
applicable toward the external entity’s own climate target or 
quantified mitigation pledge/goal. 

Private sector entities are used to characterizing the units they 
buy to achieve their corporate net zero or carbon neutral targets 
as “offsets” or “reductions.” The concept of mitigation contributions 
invalidates such claims, given the actual mitigation is credited to the 
country in which it took place. We thus expect complex discussions 
over the claims corporate entities can make to their shareholders 
and the public when it comes to carbon credit purchases going 
forward. Indeed, the Integrity Council of the Voluntary Carbon 
Market (IC VCM) is due to make public an update to its “core carbon 
principles” in Q1 or 2023 – this group constitutes the voluntary 
market’s governance body, and could thus set the direction on this 
issue.
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