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The question

¥ The question:
Ð Can Redd credits to protect against excessive

deforestration offset the lucrative returns of palm oil?

¥ Premise:
Ð The regulatory framework for REDD credits is either

too vague, too restrictive or otherwise not conducive
to sound REDD credits

Ð Part of the problem is that there is no accepted
algorithm to estimate a fair value for such subsidies,
when the stake holders have such different agenda or
perspectives.



What makes it a problem (I)

¥ The value of the subsidy is measured in $/t of C, by the
subsidizer (who could be a European country as part of
reducing its carbon contribution)

¥ The value of the returns is measured in $/t of palm oil (in
the case of palm oil).

¥ The decision of deforesting to plant palm is an
irreversible decision over 25 years or so. But what
alternative have the investors, especially if (clean)
development is their goal?

¥ Palm oil is replete with huge uncertainties, as is the
value of Carbon, especially over long periods of time.



Palm oil Price in the past
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Uncertainties

¥ Value and price of palm oil in the future is
completely uncertain:
ÐPalm oil may or may not play an important

role in biofuel
ÐPalm oil is used for food: the dynamics of

price there is different
ÐOver production may lead to oversupply and

low returns



Proposed scheme

¥ Two players:
¥ Subsidizer: prepared to pay a certain

amount of $/tC. Considering that all forests
are not equal, this translates in a
distribution of $/ha

¥ Recipient: interested in the $/ha. For some
forests with high carbon content, or for
peat, there may be agreement.



Dealing with the Uncertainties

¥ The scheme has to take care of the fact that the
return from palm oil varies substantially and the
value of carbon may change.

¥ To hedge against those uncertainties, the
suggestion is to make that transaction a Òreal
optionÓ transaction (modeled on what happens in
the option market), where both parties shares
the risk equally.

¥ The evaluations involved are long term, but the
transaction would be re-done every year,
following known financial techniques.



Real option a solution(?)

¥ Typically, an option is a price one pays to
get a right, or to hedge against  a risk.

¥ Here:
Ðin principle a ÒfairÓ subsidy should

compensate the would be palm oil producer
from the profit (s)he did not make

ÐThe subsidizer does not want to bear the
brunt of the uncertainty in the price of palm oil.
He will determine its contribution to the
amount of carbon saved.



Merton-Black-Scholes
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At first an unpleasant looking formula, but on closer acquaintance it
runs out to be quite elegant and useful, ÒBrealey and Meyers

Palm oil
price

Strike
price

Time
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Riskless
rate

Volatility of palm
oil price
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Another way to put it
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Interpretation

¥ The value corresponds to the expected
discounted loss of the ÒbeneficiaryÓ of the
option

¥This formula can be applied to other
situations than Ògeometric BrownianÓ
motion



Application (I)

¥ The exercise price is decided by the
subsidizer:
Ð(s)he determines the value in $/ha, knowing

what the given forest is worth in tC/ha (100-
300 or whatever), and what is the value of tC.

¥ The PDF of the potential returns is
computed on the basis on the existing
data from the market of palm oil and the
expected yield by ha.



Application (II)

¥ Paying H gives the subsidizer the right to
compensate the would be palm oil producer at
the end of the year,
Ð by paying at most the strike price E,
Ð or the full amount of what the return would have been

if it turns out that the palm oil return are less that year.

¥ Accepting H, means that the subsidized forego
the right to deforest that year and will receive
instead the value that that piece of land would
have returned had it been producing palm that
year.
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Simplistic back of the envelope
illustrative example

This transaction would have to be redone every year and
the numbers recalculated.

The uncertainty of the benefit in producing palm oil is due
to an unpredictable market.

There is also uncertainty in the Òcarbon debtÓ

Palm oil

CarbonhahattC /2000$/200/10$ =!=



Fargione et al. Science Express February 7th, 2008, p.10



Effect on the price of carbon

¥ Could that lead to ÒfloodingÓ the carbon
market?

¥ To avoid that, the subsidizer would have
to make sure that what he or she pays is
based on a demonstrably fair carbon
reduction, he or she had to achieve in any
case.

¥ Then a kind of market system will drive the
amount of transactions of that kind.



Obstacles

¥ Considering the convoluted system of
application of CDMs, this scheme would not
raise more difficulty.

¥ Countries receiving those subsidies could find in
them a flexible way to deal with the uncertainties
associated with palm oil.

¥ But: it is to the extent that they will be able to
use those subsidies for other forms of ÒcleanÓ
development, that they will benefit from them.



Final remarks

¥ The proposed algorithm is based on standard techniques
and measurable quantities and can be generalized to the
case where the value of carbon should be treated as an
uncertain variable too.

¥ Fairness:
Ð For the subsidizer: provides insurance against volatility of palm

oil price.
Ð For the ÒsubsidizedÓ: may find in their interest to delay decisions

in converting.
¥ Implication:

Ð Could facilitate the establishment of a less restrictive regulatory
environment.

Ð Provides flexibility and fairness in a world complicated by
uncertainties in energy/environmental security and different
valuations of carbon.


