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SCIENCE'S COMPASS

“[T]he United States clings to the notion that a single vote can be
decisive,” but, it is pointed out, that is not possible given the error
associated with any quantitative measurement. What should be in-
cluded in calculating the carbon budget and the implications such
choices have for forest management decisions are examined. And,
on the topic of biological control, "the ecological safety of organ-
isms for the biological control of insects has rarely been consid-
ered, much less scientifically addressed.”

How Much Does One Vote
Count in an Election?

In the presidential election, United States
citizens encountered a scientific reality—
error attends all quantitative measure-
ments. All quantitative observations are to
some extent inaccurate, and proper treat-
ment of experimental error has become an
important field of science. Yet, in deciding
election winners, the United States clings
to the notion that a single vote can be de-
cisive, that, for example, a candidate may
legitimately win by a vote count of

1,000,001 to 1,000,000. The uncertainty of
measurement is much greater than one
vote. Within experimental error, that vote
count is a tie.

Scientific realities are widely recog-

‘nized in other aspects of our lives, so why

not in something so fundamental to the
United States as the election process? This
matter should be studied by statisticians,
perhaps as a National Research Council
committee, and their recommendation
should be considered seriously by
Congress. What is needed is a system that
is clear and simple, yet scientifically
sound. One option, for example, would be
to declare a tie if the number of votes for
the two top candidates differed by less

than 0.1% of total votes cast. In a presi-
dential election, a state’s electoral votes
might then be split between the candi-
dates, with any odd electoral vote directed
by the state’s governor.
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“Kyoto Forests"” and a Broader
Perspective on Management

Ernst-Detlef Schulze, Christian Wirth, and
Martin Heimann argue in their Perspective,
“Managing forests after Kyoto,” that replac-
ing old-growth boreal forests with young
stands will lead to “massive carbon losses
to the atmosphere” during the first two
decades or so of the growth of a replace-
ment stand (Science’s Compass, 22 Sept., p.
2058). These early losses follow a stand-re-
placing fire and are attributed to decompo-
sition of residual dead biomass from the
previous forest. This process returns carbon
to the atmosphere faster than young trees
can sequester it. Early carbon loss is fol-
lowed by an extended period of reduced
flux of carbon into a “permanent pool of
soil organic matter.” The authors conclude
that in managed ecosystems, both effects
“may override the anticipated aim*.. .Jof in-
creasing] the terrestrial sink capacity by af-
forestation and reforestation.”

In managed ecosystems, most old-
growth forests are harvested rather than
burned. Schultze et al. note that harvesting
exports carbon instantaneously from an
ecosystem. However, policy-makers need to
know the net effects of storing this carbon
in forest products, with varying longevity
and prospects for recycling, and know the
effects on carbon uptake in replacement
stands of planting fast-growing genetically
improved trees, practicing intensive silvi-
culture, and reducing losses to pests and
fire. All of these factors could lead to a
long succession of short rotations and ac-
celerated storage of carbon in durable forest
products. Only when these effects are in-
cluded in models will.policy-makers be
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able to make an informed choice between
forest conservation and forest management.
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Schulze, Wirth, and Heimann’s main conclu-
sion in their Perspective is that replacing un-
managed old-growth forests by young “Kyoto
stands” will lead to massive carbon losses.
Such an outcome is possible in principle but
is not proposed in the Kyoto Protocol, and to
manage forests in this way would violate the
spirit of the Protocol. Most countries seem
committed to ensuring that methods of ac-
counting adopted in support of the Protocol
will not reward such action. The concerns ex-
pressed by the ‘authors have been acknowl-
edged previously, and options have been pro-
posed that would prevent carbon credits from
being awarded under the Protocol in situa-
tions involving loss of mature forests (/). A
frequently proposed solution is to allow car-
bon credits for reforestation only on lands that
were not forest in 1990, thus eliminating the
incentive for harvesting old-growth forests.

Another point to consider in a discussion
of forest management in the context of the
Kyoto Protocol is the system boundaries that
are chosen for analysis. The full effect of for-
est management choices on the global car-
bon cycle can be accounted for only if the
system boundaries encompass the impact of
forestry projects on the supply of consumer
products, and on forests elsewhere. Looking
at the carbon balance of a forest stand is not
sufficient (2, 3). Changes in carbon stocks in
wood products and the fossil-fuel implica-
tions of materials and energy substitution,
for example, should be included. In analyses
of forest greenhouse gas balances, inclusion
of such factors significantly influenced the
results and conclusions drawn (4). Harvested
wood can be used in place of other materials
that are often more energy-intensive. Wood
fuel, often derived as a by-product of har-
vesting and processing, can be used as a re-
placement for fossil fuels. Less intensive
management of existing production forests
and lack of new forest establishment could
lead to lower availability of wood and result
in increased use of other materials and fossil
fuels (2—4). Afforestation and reforestation
programs can help provide additional wood
resources for meeting future timber demands
and for increasing the use of bioenergy, an
important tool for climate change mitigation
(5). Such programs can also increase carbon
stocks in the biosphere and reduce pressure
for the harvest of old-growth forests else-
where (6). Ultimately, the carbon balance is
only one of many criteria that will influence
forest management decisions.

We agree with Schulze et al. that protec-
tion of old-growth forests is the preferable
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