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Mr Chairman, members of the Subcommittee, thank you for the opportunity to testify before you
on the benefits and costs forest carbon sequestration as a climate mitigation tool.
The global forest estate currently stands at 3.9 billion hectares, with 1 trillion tons of CO2.1 More
than half of this total forest area is located in temperate regions, including the United States,
Canada, Europe, Russia, and China. For the most part, the carbon in these forests is
increasing or is relatively stable.
Well more than half of the total carbon in forests is located in tropical countries. Due to human
activity, this carbon is not as stable as that in temperate regions. Annually, 10-14 million
hectares of forestland are lost as deforestation occurs, causing an estimated 4 billion tons of
CO2 emissions per year. This emission amounts to about 17% of total carbon dioxide emissions
into our atmosphere.2
Forests have always been recognized for the benefits they provide to humans, including wood
for consumption, habitat for wildlife, stores of biodiversity, water regulation services, and stream
stabilization. More recently, society has recognized the role forests play in mitigating the
potential damages from climate change. My research along with that of my colleagues has
shown that forests are a low cost option for reducing net carbon emissions to the atmosphere.
In particular, our research has shown that the international supply of carbon credits from
forestland could be as large as 6 billion tons of CO2 abatement per year by 2030 at carbon
prices of $10-$20 per ton CO2.3 By far the largest share of credits that could be generated
globally arise from reductions in emissions from avoided deforestation, followed by
improvements in forest management practices, and finally by planting of forests on old
agricultural land.
The carbon credits generated by forestry actions, both within the United States and outside of it,
could provide immense benefits to US consumers. Our estimates indicate that international
offsets from forestry in particular, could reduce carbon prices in US compliance markets by 2550%, depending on the size of the cap implemented, and how many offsets are allowed to be
imported.4
In the context of a cap and trade system with a fixed target for emissions, this cost reduction
function would leave literally billions of dollars each year in the hands of small businesses, who
will have more resources to invest in productive capital, and consumers, who will pay lower
energy prices as a consequence.
Beyond these cost savings, an international carbon sequestration program will also make a US
carbon sequestration program more effective. If the US only allows domestic offsets,
commodity price increases will cause carbon emissions, or leakage, elsewhere. An
international offsets program, however, can help to limit these losses in other countries. By
helping to stabilize land use in other countries, an international offsets program will also limit
agricultural commodity supply responses in competitor countries.

The economic evidence is clearly in favor of international offsets. They reduce costs, and they
ensure the integrity of a US-based offset system. But are they also feasible? Many questions
and concerns have been raised academically and in the public discourse about land-based
offsets. In particular, questions have been raised about international offsets. I would like to
address several of those concerns here.
First, many parties are worried that there is no way to measure, monitor, and verify large
expanses of forest carbon in other countries. There is little doubt from a physical and scientific
standpoint that we can measure, monitor and verify carbon in forests. We already do this in
many locations around the globe. The more important question is "what are the costs?"
Current studies place costs at $1-$2 per ton CO2 to measure and monitor carbon in forests.5 If
carbon prices are in the range of $15-$20 per ton CO2, and rising, measuring, monitoring and
verifying will turn out to be a relatively small part of the transaction.
Of course we do not yet have precise and accurate measurements of forest carbon in most
tropical countries to date. The reasons are clear: Society has never valued forest carbon as a
marketable commodity. The European Trading System declined to fully integrate forests, and
voluntary systems that do include forests systematically under-value carbon. However, with
global carbon reductions on the order suggested by the current Waxman-Markey bill, the world's
forests could be worth as much as $2 trillion in carbon abatement services, or $500 per
hectare.3 Commodities worth this much are worth measuring and monitoring.
Second, there are vast concerns that forest carbon is volatile and impermanent – i.e., that it will
be sold off to the highest bidder or burnt up when lightening strikes. Permanence is a legitimate
issue, but it can be handled by markets. The fact is that carbon markets do not need forest
carbon to be permanent at all. Temporary storage would be valuable, could be priced, and
should be traded on a market.
The best way to think about permanence is to begin by asking whether we hold any assets to
the same standard in the modern economy. The answer is no. Economic actors recognize that
all assets depreciate and that there are risks associated with holding them. Automobiles are not
meant to be driven forever. Few of us end up living in the same house or apartment forever,
and many of us rent.
To handle permanence, either the buyers or the sellers need to be contractually liable for the
carbon. Then the risks associated with the particular location (e.g., fire, illegal logging) can be
considered, and permanence is worked into the price: Shorter term storage of carbon, or more
risky storage of carbon will be worth less than longer term or less risky storage.
Third, can we handle the land ownership and tenure issues that often plague the developing
countries? Clearly, carbon purchased from individuals in regions where land tenure is under
question should be devalued. The US should limit forest carbon contracts to those countries
that have clearly established tenure rights, regardless of whether the land is publicly, privately,
or communally managed. Countries that do not satisfy these criteria should be encouraged to
develop equitable tenure arrangements so they can enter into carbon contracts in the future.
In conclusion, international carbon credits generated from forestry are a cost-effective means of
reducing carbon emissions. Further, they enhance the efficiency of a domestic offset program.
Some of the concerns that have been raised with international carbon offsets are important and
should not be diminished, but they also should not be oversold.
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