
The United States is most advanced with
respect to emissions trading, having imple-
mented regional markets for emissions as
varied as SO2, NOx, and VOCs. They are
now discussing a possible “Three-Pollutant
Bill”, which would include mercury emis-
sions together with NOx and SO2 in a
national trading scheme. Whereas the US

Federal Government has opted out of the
Kyoto Protocol, some US state governments
have set up their own carbon trading
schemes (e.g., Massachusetts and New
Hampshire) and the Chicago Climate
Exchange is industry’s emission trading plat-
form in response to the Bush administra-
tion’s voluntary carbon emissions reduction

initiative. New England states and Eastern
Canadian provinces are also working on an
emissions inventory and registry, possibly
resulting in a carbon trading mechanism
with a goal of reducing emissions to 10%
below 1990 levels by 2020. 

Canada’s Province Ontario has imple-
mented SO2 and NOx trading with a
mandatory emissions cap in January 2002
and its federal government has ratified the
Kyoto Protocol in December 2002, opening
the way to a national carbon trading regime.
On the other hand, Europe is moving full
speed ahead towards carbon trading, await-
ing the entry into force of the Kyoto
Protocol, which is expected to happen in
June 2003, once Russia has ratified this
international agreement. The UK is most
advanced as it has already established a
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An assessment of present and future 
opportunities
Emissions credit trading has been used for many years by US reg-

ulators, is now being used in Canada, and in the context of the

Kyoto Protocol, carbon credit trading is emerging in Europe. How

will these developments affect the renewable energy industry?

Will green power producers benefit from these trading schemes,

and will they help create additional market demand for alternative

energy technologies? Yes and no, says Martin Tampier, a Canadian

freelance researcher.
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Table 1: Prices of CO2 Emission Credits (US$/metric ton) and Allocation to Renewables per MWh

CO2 Comments  

US 2.7 (0.5 t/MWh) Current market price in voluntary trading  

Ontario 2.2 (0.5 t/MWh) Current market price in voluntary trading  

UK 10-18 (0.1 t/MWh) Late-2002 market price in UK carbon trading scheme  

CERUPT  3-5 (individually The Dutch government buys carbon credits from out-of-country (Clean
Program (NL) assessed) Development Mechanism) projects only. The World Bank Prototype Carbon

Fund offers similar prices.  

EU CO2 Trading 4.8 Estimate for 2005-2008, based on EU Emissions Trading Directive;
renewable energy producers are not eligible for credits.  

Australia (proposal) 8.9 (1.0 t/MWh) $8.90/ton of CO2 would be the penalty for non-compliance
with a proposed Australian carbon trading scheme

Emissions 
credit trading
& renewables



domestic carbon trading market. The option
to introduce both NOx and SO2 trading in
the UK is also being discussed. The
Netherlands has decided to introduce a
national NOx trading regime by 2004.
Australia’s energy market review, published
as draft on November 15, 2002, recom-
mends replacing the national Mandatory
Renewable Energy Target by an emissions
trading scheme. With all these develop-
ments taking place simultaneously, members
of the renewable energy industry have called
for their full inclusion in upcoming trading
schemes. Many industry and government
representatives have hailed emissions credit
trading as a possible means to support the
renewables sector. It is therefore timely to
examine the veracity of these claims and to
assess the conditions under which such trad-
ing may indeed play out to help the green
energy industry over the coming decades.

Renewable and 
conventional 
electricity prices
To become competitive, renewable energy
producers must find a way to finance the
gap between their generally higher genera-
tion cost and electricity wholesale prices.
This is currently done either by selling
renewable energy as “green power” at a pre-
mium or through the sale of “Renewable
Energy Certificates” under mandatory
renewable energy targets, as it is done for
example in Texas, the UK or Australia. A
third option is government-mandated feed-
in tariffs, as are currently in place in
Germany, Denmark and Spain. 

The financing gap varies from country to
country and also from one technology to
the other. Figure 1 shows that onshore wind
power in the UK is already competitive
without further financial support, which is
mainly due to the very good wind resources
in Britain. In the Netherlands, where wind
resources are not as good, the premium for
wind power is estimated to be about 3 cents
per kWh. Texas is also blessed with excellent
wind resources, and due to low land prices
and the US Production Tax Credit, many a
wind project is able to compete with con-

ventional producers without any further
help. Figure 2 shows that renewable energy
prices vary from one technology to another.
Whereas wind power, a technology brought
to maturity mainly by Danish and German
manufacturers, is currently the cheapest
technology, other renewable resources, such
as geothermal energy or even emerging
wave technologies, are coming very close
and are experiencing further cost reductions
as their development proceeds.

Revenues from
Emissions Credit
Trading
Emissions credit trading is supposed to
“internalise the external cost” of fossil fuel-
based electricity generation. It is therefore
not surprising that renewable power pro-
ducers are often not included in trading
schemes, even more so because many
renewable energy sources are emission free
and as such do not belong to the so-called
budget sources to be regulated. In recent
years, renewables have been included in US
NOx emissions trading through set-asides,
i.e. they were assigned a small percentage of
emission allowances based on their electric-
ity output. However, the emerging
European CO2 trading system will not allo-
cate credits to renewable energy generators,
neither will the Dutch NOx trading regime
do so. The only way for renewables to 
be involved in these schemes is when utili-
ties replace some of their fossil fuel-based
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Figure 1. Average wholesale power prices and onshore wind generation costs

Figure 2. Ranges of generation cost for various renewable energy sources



generation through the purchase of renew-
able energy, but in many cases this may be
an option that is far more expensive than
paying the non-compliance fine.

Even if the renewable power sector is
included in emissions trading, the value of
emission reduction credits will determine
whether it can rely on trading to close the
financing gap. Table 1 shows the values of
CO2 credits in various markets. NOx and
SO2 credit values are shown in Table 2, but
have so far only been traded in North
America, and NOx trading in the US is sea-
sonal (during the five warmest months
only). Carbon credits have been traded in
voluntary markets for many years, and sev-
eral mandatory markets have emerged in
recent years (see above). Both the World
Bank’s Prototype Carbon Fund and the
Dutch CERUPT Program buy carbon cred-
its from “Clean Development Mechanism”

(CDM) projects in so-called Kyoto “non-
Annex 1 countries”. Ontario’s year-round
trading system is open towards the
American market, which means credit
prices are similar to those in the US. Most
mandatory systems are limited in price by
opt-out penalties that provide security
against soaring credit prices. In the EU,
such penalties will start with Euro 40 per
ton of CO2, going up to Euro 100 during
the Kyoto compliance period, whereas the
Australian system as proposed in the Energy
Review document would let companies off
at less than $9 per ton. Even though com-
panies are often ready to pay more for cred-
its than the non-compliance penalty, due to
tax and other provisions, these penalties
determine the maximum credit price to a
large degree.

In order to assess the possible benefits
from credit trading for renewable energy

producers, it is necessary to examine how
credits – in this case, based on avoided emis-
sions – are assigned. Credits can be allocated
on a case-by-case basis (emissions avoided
through a given project as calculated against
the local background mix), or based on
renewable energy production (per MWh of
electricity produced), using a simple formula
that presupposes a certain amount of avoid-
ed emissions per unit of production. This lat-
ter method is the preferred option for the
renewable energy sector because assessing
avoided emissions on a case-by-case basis
increases the administrative requirements,
and therefore the cost, to obtain credits. 

In the US, renewables were eligible for
SO2 credits under the Acid Rain Program.
One credit (a one-ton reduction) was allo-
cated for each 500 MWh block of renew-
able energy generation, resulting in a gross
value of US$1.2 per MWh. The American
Wind Association expects that three-pollu-
tant trading would yield some US$1-2 per
MWh for renewables, if provisions allow for
the use of renewable energy emission cred-
its. In the UK, Renewable Obligation
Certificates (ROCs) are used to trade the
green benefits of renewable energy produc-
tion and to fulfill the quota for electricity
from renewables set by the government.
These ROCs can be turned into CO2 emis-
sion credits at a rate of 0.1 tons per MWh.
The proposed Australian trading system
would be based on a performance standard
and budget sources could reduce their aver-
age emissions by buying renewable power.
However, at a penalty of US$8.90 per ton
(one ton is equivalent to 1 MWh in
Australia), the value of the carbon credit
would only be $8.90 per ton, far too little to
cover the US$26 gap between wholesale
prices and wind generation cost. For all
other cases, an allocation of 0.5 tons per
MWh is likely because renewable power
plants are likely to displace natural gas-
based generation, which emits about 0.43
tons per MWh, and coal-based generation,
which emits close to one ton per MWh.
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Figure 3. Comparison of revenues from different options to sell environmental attributes of renewable
power production

Table 2: Prices of SO2 and NOx Emission Credits (US$/metric ton) and Allocation to Renewables per MWh

SO2 NOx Comments  

US 220 825  SO2 credits are no longer available for renewables within the Acid Rain
(1.81 kg/MWh) (0.68 kg/MWh) Program. NOx credits are available in some eastern states, where NOx

set-asides are provided. They are only traded May to September.

Ontario <220  <825  Trading rules allow for the purchase of credits from the US, which creates
(3.79 kg/MWh) (1.17 kg/MWh) an upper limit for the value of credits from emission reduction inside

Canada. NOx credits are traded all year round in Ontario.

Netherlands  - 2200 Estimated future price for credits. The national trading scheme will
probably not include renewables.



As Table 3 shows, the resulting revenues
are far too small to make emission credit
trading an attractive option for the renew-
able power industry. Brokerage fees may
further diminish the possible income. And
if avoided emissions have to be calculated
based on the given background mix, signif-
icant costs can be incurred through consult-
ing or certification fees, especially in the
case of CDM projects, where travel expens-
es for consultants assessing projects locally
can cut a large slice off the possible benefits
of credit sales. Together with other transac-
tion costs (e.g. costs related to search out,
negotiate, prepare and implement a pro-
ject), this often makes CDM projects
uncompetitive. All in all, the possible rev-
enues from existing trading schemes are
very limited, even if several types of credits
are traded at the same time. 

Comparing
Emissions Credit
Trading to other
options
It is important to understand that emissions
credit trading is only an alternative, not
complementary, to either Renewable
Energy Certificate (REC) trading or obtain-
ing a premium through green power sales.
Selling off any credits in parallel to the
above would mean double-counting, as
both RECs (or ROCs in the UK) and green
power sales mean the change of ownership
of the entire green benefits of renewable
energy production - including all avoided
emissions. As long as credit trading does not
offer benefits at the same level as these other
two options, it is to be expected that the
renewable energy sector will not participate
in such trading. Figure 3 shows the amount
of revenues renewable energy producers can
gain from existing options and from emis-
sions trading. 

No public information on how much of
a green power premium goes to the renew-
able energy generator is available, but a
range of between 1.5 and 3 cents/kWh
seems reasonable. The low RECs price in
Texas is due to the very good wind
resources, a boom in wind development
resulting in over achievement of the man-
dated renewable energy target and to the
US Production Tax Credit, which is cur-
rently valued at 1.8 cents/kWh. Without
this tax credit, RECs prices would likely be
higher. It becomes obvious that even four-
pollutant trading – with CO2 credits sold
under voluntary schemes – would current-
ly not yield large enough returns to become
worthwhile for the renewable energy sector.

The price of CO2 would have to reach $50
per ton to provide revenues for renewables
that match those from other alternatives. It
is therefore obvious that the renewable
energy sector in Australia is very likely to
collapse if carbon trading is going to
replace the existing Mandatory Renewable
Energy Target. 

Back to the future
Over the coming years, renewable electrici-
ty prices can be expected to decrease further,
whereas some emission credit prices are
going to rise. Experts anticipate that during
the Kyoto implementation period of 2008-
2012, the price of CO2 in North America
will rise to $10-$15 per ton. At an alloca-
tion of 0.5 tons per MWh of renewable
power generation, the expected gross rev-
enue from carbon trading would increase to
0.5-0.75 ¢/MWh. In Europe, the planned
introduction of a mandatory trading system
in 2005 is expected to bring prices up to
US$20 per ton of CO2. 

If renewables were allocated emission
credits at these price levels, their per-kWh
generation cost could be reduced by about
1 cent, whereas the price for coal-based
power generation would surge by 2 cents
per kWh and that for gas-based generation
by nearly 1 cent. Renewables would then
become a viable alternative in some parts
of Europe, as credits together with
increased prices for conventional electricity
would create a 2-3 cent per kWh price gap
reduction between the two. 

Together with rising prices for fossil fuel-
based generation, other developments trig-
gered by emissions trading also help the
renewables sector. In Canada, for example,
stakeholders have recently put pressure on
oil sector industries to invest in the renew-
able energy sector to hedge against financial
risks from expected Kyoto compliance
costs. Several energy majors have started to
invest in renewable energy, and emission

reductions are one of their motivating fac-
tors. If renewables tend to be kept out of
direct participation in emission credit trad-
ing, such benefits may prove to be the only,
but not an unimportant, benefit from
emerging schemes.

Conclusions
Renewable energy producers will not be
allowed to participate in some of the
upcoming emission trading markets. Even
when included, credit trading is not an
option for renewable power producers to
cover their generation cost above electricity
wholesale prices. 

This situation might only change in the
future if renewable power producers can
participate in multiple emissions trading,
thus increasing the possible financial bene-
fits; and if prices for carbon or other emis-
sion credits increase significantly – in the
case of carbon by itself, the price per ton of
CO2 would have to increase to US$50 to
provide a viable alternative to existing
options, such as REC trading or green
power premiums.

In the absence of these conditions it is
important to rely on more powerful poli-
cies, such as Renewable Power Portfolio
Standards or feed-in tariffs, to support and
maintain renewable energy markets.
Abandoning these policies in favour of
emissions credit trading at this point in
time would lead to the collapse of emerging
renewable energy markets.
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Table 3 Potential revenues from different trading schemes

Trading Scheme Gross revenues in ¢/kWh

Voluntary CO2 trading ($2.7/ton) 0.14

US – NOx trading (seasonal) 0.06

US - Three-pollutant trading 0.10 – 0.20

Ontario – NOx and SO2 trading max. 0.18

UK – CO2 trading max. 0.18

Dutch CERUPT (CO2, $5/ton) max. 0.25

EU – CO2 trading ($5/ton) 0.25

Australia – CO2 trading max. 0.89

See Tables 1 and 2 for conversion factors.

This article is based on a study carried
out by Pollution Probe, a Canadian
NGO, for the Canadian Environment
Ministry. The full study can be down-
loaded from www.pollutionprobe.org/
Reports/greenpower.pdf. Martin Tampier
is a freelance environmental consultant in
British Columbia, Canada. He can be
reached at martin.tampier@telus.net


