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The adjustment of traffic between the two roads is correct when the 

marginal product of the last unit of investment on the superior road is 

equal to the product of a similar unit on the broad road. That is, traffic 

(investment) units should be added on the narrow road to the point X, and 

the rest should go to the broad road. But whenever there is a difference 

in the cost (or product), to an additional truck, of using the two roads, 

the driver of any truck has an incentive to use the narrow read, until 

the advantage is reduced to zero for all the trucks, at point Y. In such 

a case social interference seems to be clearly justified. If the govern­

ment should levy a tax on each truck using the narrow road, the tax would 

be considered by the trucker as an element in his cost. It would cause 

the number of trucks on the narrow road to be reduced to the point where 

ordinary ccst, plus the tax, became equal to the cost on the broad road, 

assumed to be tax free, The tax could be so adjusted that the number of 

trucks on the narrow road would be such as to secure maximum efficiency 

in the use of the two roEc.s taken together. 7he revenue obtained would 

be a clear gain to the society, since no individual truck would incur 

higher costs than if no tax had been levied. The tax would be equal to 

"bc 11 and the revenue obtained equal to abed in Figure 2 and 3. 

The ideal situation would also be brought about through the operation 

of ordinary economic motives if the roads were subject to private appro­

priation and exploitation. The owner can charge a toll for the use of the 

narrow road, representing its "superiority" over the free road, in accord­

ance with the theory of rent. The condition of equilibrium is that the 

rent on the superior opportunity is maximized as an aggregate. The toll 

or rent will be so adjusted that added product of the last truck which 
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a1r* conditions then are dx = O, which gives p - ac - U = o (II''') and
ax 

1T = O, which give px - C L - Ux = 0 (III'''). Now, (II''') and (III 1 1 ') 

are identical to (II'') and (III'') for centralized management provided that 

the regulating authorities are able to fix U •A� Kac / gf{Xl and 
ax ax 

L = K� at optimizing values satisfying (II''), (III''), and (IV''). 

The expression f_,C ;· df(X) is the marginal external or social costa� .9-� 

of the fleet catch. But to me it requires more explanation than given by 

Smith. axe is the annual marginal cost of increasing catch by one unit
cL 

through the diminution of the stock. But since this cost is experienced 

by all fishermen, we have to multiply by K. This is the short run external 

cost which we may interpret Gordon's argument to have considered. This 

cost represents the sacrificed marginal product of a unit o.f stock. But 

it would have been earned in all subsequent periods. Taking this into 

consideration, we obtain the long run user cost that Scott was concerned 

about. To see that this is what Smith's expression gives, we must view 

the denominator as eq�ivalent to a rate of discount. The annual flow of 

product from the stock is f(X), and d�fX) indicates the effect of a unit -- -

change in X on this flow. This derivative can be viewed analogous to a 

rate of interest showing the productive power of the stock to increase the 

flow of product per unit time in relative terms: 

df(X) 
dX 

= d�2 
dX 

dt
dX 

--· 
f(X) 

df(X)
dt 

But the dual production role of the stock of fish, that the natural 

rate of growth of the stock depends on the size of the stock and the stock 
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stock in production is low, it may be _optimal to go to x" to the left 

of x0 , rather than stopping at x** in Figure 14. The present value of 

increased costs of production in future periods, because of lower stock, 

may be more than offset by the present value of reductions in stock as 

consumption. 

Clearly, there are also fish resources for which it is never profitable 

to harvest because unit extraction cost is higher than the price consumers 

are willing to pay. This may also be accounted for in Gordon's model in 

Figure 5. That is when the cost curve is everywhere above revenue for a 

particular species. But this model cannot handle the situation in which a 

species may be depleted to the point of extinction. And this may well be 

sound econo�ically if the discount rate is large enough, the biological 

g=owth rate low enough for any level of X, and the factor cost small enough. 

The blue whale may be an example of this case if society believes the loss 

of this species is re lat ::.-.-ely 1..ow. 

The co::i.cl•-·.sions t':lat the optimal level of stock may be smaller than 

Y?, is contrary to the coc1cli.1sion reached by Smith (who concluded that the 

optimal level is always to the right of i?, see p. 45 ) . Smith's conclusion 

cannot be reached in a dynamic context because there is an opportunity cost 

in waiting for larger stock levels. BROWN (1974) concludes that, "The 

static treatment and solution of an externality problem which is inherently 

dynamic, generally will lead to prescriptions which cause social losses". 

(p. 171). In Smith's article the restriction of 

dynamic formulation, hence costly. 

X = 0 is binding in the 

Even though the optimal size of the stock may differ in the static 

and dynamic cases, the characteristics of the externalities are the same. 
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