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The Kyoto Protocol only aims to 
reduce carbon emission to 5.2% below 
pre-1990 levels but it appears as though 
even this small reduction cannot be met:

“But even meeting all the targets 
agreed at Kyoto will have an insignificant 
effect on the stabilization levels of carbon 
dioxide in the atmosphere.”

.  .  . 
<www.unep.org/geo2000/english/i25a.htm>

http://www.unep.org/


Article 6 of the Kyoto Protocol:

“For the purpose of meeting its commitments
under Article 3, any party included in Annex
1 may transfer to, or acquire from, any other
such Party emission reduction units resulting
from projects aimed at reducing
anthropogenic emissions by sources or
enhancing anthropogenic removals by sinks
of greenhouse gases in any sector of the
economy, . . .”



It is clear from Article 6, that carbon credits can
only be traded amongst “Annex 1” countries but
apparently there is flexibility (a loophole?) provided
for in the Clean Development Mechanism that
indirectly allows trading of carbon credits between
Annex 1 and non-Annex 1 countries:

“Clean Development Mechanisms (CDM) whose
mandate is to promote sustainable development
by encouraging investments in projects in
developing countries that reduce or avoid
emission: credits for developed countries for
emissions avoided by these projects.”



Trends

“Since 1751 roughly 283 billion tons of carbon have been released to the 
atmosphere from the consumption of fossil fuels and cement production. 
Half of these emissions have occurred since the mid 1970s. The 2000 global, 
fossil-fuel CO2 emission estimate, 6611 million metric tons of carbon, 
represents a 1.8% increase from 1999. The average annual fossil-fuel release
for the decade 1990-99 was 6.35 billion tons of carbon. 
Globally, liquid and solid fuels accounted for 76.8% of the emissions from 
fossil-fuel burning in 2000. Combustion of gas fuels (e.g., natural gas) 
accounted for 19.3% (1277 million metric tons of carbon) of the total 
emissions from fossil fuels in 2000 and reflects a gradually increasing global 
utilization of natural gas. Emissions from cement production (226 million 
metric tons of carbon in 2000) have doubled since the mid 1970s and now 
represent 3.4% of global CO2 releases from fossil-fuel burning and cement 
production. Gas flaring, which accounted for roughly 2% of global 
emissions during the 1970s, now accounts for less than 1% of global fossil-
fuel releases.”

CITE AS: Marland, G., T.A. Boden, and R. J. Andres. 2003. Global, Regional, and National CO2 Emissions. In 
Trends: A Compendium of Data on Global Change. Carbon Dioxide Information Analysis Center, Oak Ridge 
National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A.



Carbon Sinks & Credits

• US EPA targeted 500 million t C per year.

• Sequestration rate of 1.5 t C ha-1 y-1 would 
require planting 330 million hectares of 
mangroves per year.

• Even with a sequestration rate of 11.5 t C  
ha-1 y-1 would require planting 43.5 million 
hectares of mangroves per year, i.e. the 
area of mangroves lost in the past 50 years 
or so.



http://www.fern.org/Library/Reports/fern-kyoto.pdf
CIFOR & Future Harvest Centre CGIAR Report

The potential environmental benefits of the deals discussed in the report are enormous.
According to the researchers, there are 126 million hectares (311 million acres) of low-

yielding crop and pastureland. Converting some of these areas
to higher-yielding agroforestry would sequester
five to 50 tons of carbon per hectare per year.
Rehabilitating dry forests in India could double
sequestration from 27 to 55 tons of carbon
yearly for every hectare of dry forest improved.
Using carbon finance to reforest critical wildlife habitat, The Nature Conservancy's

project in the unique Atlantic Forest of Brazil, could sequester 60 tons of
carbon yearly for every hectare of land
converted.



FEATURE ARTICLE:Rebecca Renner,  March 1, 1998 / Volume 32, Issue 5 /pp. 125 A-126A
Copyright © 1998 American Chemical Society

Kyoto Protocol carbon targets could be met with
"forest credits"

The international climate change treaty's provisions
allowing countries to plant trees to help meet their
carbon dioxide emission reduction targets is one of the
Kyoto Protocol's more controversial provisions.
Environmental groups and policy analysts are
concerned about whether science and technology are
advanced enough to make this "forest credit" plan
work, and they worry that planting trees might be used
to avoid cutting greenhouse gas emissions. Scientists
working on these problems, however, say that the
knowledge, methods, and technology are available or
under development.



Biomass Partitioning & Growth









The next steps in the protocol process involve clarifying
the meaning of the text concerning land use and
forestry, including defining reforestation, and devising
guidelines to measure, account for, and verify forest
stocks.

This sink, which absorbs about 2 trillion kg of carbon,
is about a third of the value of carbon dioxide emissions
from fossil fuels. The atmospheric evidence points to forests--either trees or

soils--as the sink, but no one knows the answer, according to Tans.
To find the missing sink, he advocates a strategy that combines better atmospheric
measurements with field work in forest ecosystem dynamics. Two field studies that
reflect direct measurements of forest carbon dioxide emissions over a period of
years have recently provided surprising insights into the relative contributions of
tree growth and soil processes. These insights need to be combined with more
detailed atmospheric measurements. "With this information we
would know whether forest regrowth was significant,"
he said.



Kyoto-Related Fossil-Fuel CO2 Emission Totals

Annex B Countries Non Annex B Countries

 

Fossil-Fuel
CO2

Emissions
(million metric

tonnes C)

Bunkers
(million metric

tonnes C)

Fossil-Fuel
CO2

Emissions
(million metric

tonnes C)

Bunkers
(million metric

tonnes C)

1990 3861 86 2117 46
1991 3771 95 2280 46
1992 3670 103 2251 50
1993 3616 104 2310 50
1994 3602 103 2480 54
1995 3628 107 2589 58
1996 3660 108 2700 61
1997 3698 111 2759 63
1998 3708 115 2729 65
1999 3649 120 2621 68

Source: Gregg Marland and Tom Boden (CDIAC, Oak Ridge National
Laboratory).
Updated: 01/23/2003







Carbon Pool Data 
Needed

• Above-ground Biomass
• Below-ground Biomass
• Litterfall (Above- & Below-

ground)
• Dead Trees Biomass
• Soil Carbon
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