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Why are biofuels being produced?

The biofuel programs have a dual objective:
@ environmental (C'()y mitigation, fuel oxygenation)
@ agricultural income
—How can both objectives be lead simultaneously?
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The agricultural policies could be
profoundly altered:

To summarize, the production of energy crops could cause the
following scenario:

The competition between food and energy uses = . crop
prices = 7 Agricultural income = . "traditional”
agricultural payments.
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Killing two birds with one stone: the US and the EU
biofuel programs

Jean-Marc Bourgeon and David
Tréquer

INRA, France

Fiscal incentives needed to develop
biofuels

Even at the ongoing oil prices, biofuel production is still
unprofitable in the EU and in the US.

= Fiscal incentives have been established in order to bridge the
gap between the market price of biofuels and their costs.
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Architecture of the model

The maodel involves two sectars (each modeled through a
representative firm)

@ An incumbent food sector "F"

o A newcomer: the energy sector "E”

Each sector buys the same homogeneous good from a competitive
agricultural supply modeled by the inverse supply function w(X ).
with w/(.) = 0.
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Modelling the food sector

We postulate an increasing and concave production function for
the food sector: fi, > 0 and fi* <0

The program of the representative firm of the food sector can be
written as:

I e I.f';.' (2p) — w(X Jep
TF

—

Quantity of food crops vs energy crops

As p increases, the aggregate quantity X increases and xp
decreases, i.e.
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The social welfare function

The regulator maximizes the following SWF:
max T+ e (g )+ Mp(ap)= (1T (ep) + =T (op)] ) Hge g
TE

stap = Qg
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Modelling the biofuel sector

Teleg) = vpre,
where v is a positive parameter.
Assume that the energy firm cannct cperate without subsidy since:

pEE < w(Xo),

where Xy is the total quantity of crops bought by the food firm
when no biofuel is produced.
== The energy sector receives a subsidy:

a=w(X)-prE r

in order to attain the level /g, !

Who gains, who loses?

As op increases
@ The agricultural surplus increases
o The consumers’ surplus decreases
e The agro-food industry may gain (|ep| < 1) or lose (|ep| = 1)
e The biofuel sector makes no profit {perfectly adjusted subsidy)
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The optimal production of energy
crops

The first-order condition of the SWF leads to the following
equation:

r - ‘lr‘\- f - - = 3
Arpw'(X)=— +q = (1 + X){w(X) = ppyg} < 0(z} 2 0)
durp ‘
This equation determines the optimal quantity of energy crops x};.
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Comparison with the Pigovian level The real cost of the biofuel program

If & = 0, we would have the following first-order condition:
¢ e Hence, if A = A, »} is strictly positive and we have:
— [w(X) = pevE] < 0(af = 0) £ :
7= [w(X) - peyE] < 0k 2 0) o if )/ < r}, the biofuel constraint is slack and it is optimal
e e S : . . t d to rg.

which is the Pigovian rule: the optimal subsidy should equalize the il Cﬂ?ps ne E

. . el o If (/g = x}. the biofuel constraint is binding. However, the
marginal benefit of GHG mitigation. .

real cost of the environmental program should be calculated
only on the residual quantity (}/~k — v
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The social welfare function with

Imports
imports
First-order conditions of the program:
The program has now the following form:
dX
. A Axpuf(X)=— = (1 + Aw(X) - ppye < 0z = 0),
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stap+rr = Q/vE (14+ M) — perE) +q < 0(x] = 0)
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Imports Biofuels and the environment

if A= Ay, a3 is strictly positive and we have:
( 3 : E £ ¥ p tia L. . Environmental policies and biofuel production
e if (J/7p < o}, the biofuel constraint is slack and it is optimal
to produce energy crops up to . @ Positive externalities of biofuels concerning GHG emissions.
e But: negative externalities in agricultural production (fertiliser

and phytosanitary praducts), due to a more important
feedstock production.

o If (/g = r}, the biofuel constraint is binding and it is
optimal to produce energy crops domestically at level
@ = rj. Importations of raw material are given by

=0 v —ap e . +
ryp=0Q/vp —ap. ) . Let ('{X.e) denote the cost function of the representative farmer
@ The internal price of agricultural feedstock verifies w(X) > @ (Cx =)
leading to subsidies o = oy
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Biofuels and the environment

The regulator chooses the optimal quantity of energy crops and
the optimal level of environmental standard @, Neglecting the
constraint on the biofuel production, the agency program can thus
be written as:

max_ g+ CS+p=(14+M[(Cx =pprp)ep+ 14 =114 |+ B(xg) - D(e)
TE P
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Conclusion

Biofuel policies might deeply alter agricultural and environmental
policies.
e The support to the agricultural sector could be lowered (as
the subsidies for biofuels partly substitute for them).
@ Environmental issue will be crucial, with an intensive
production of energy crops.
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Biofuels and the environment

If A= Ay, and €} = 0, the optimal policy #* . and &} is implicitly
defined by

(1 +M[Cx = peg] — q = AepCxxdX [drp
Cxx; 1, . o
22 (L4 NC. = D'(2)}
Cxe

= The optimal standard " is more stringent than the Pigovian

level.




