Econ. 153a Fall 1996 C.Sms

Answersto Review Exercise 2

1. Opening up of capitd flows will in ether of the two cases “immediady” (within the one-
generation time period of the model) equaize the rate of return on capita in the two countries. In aur
classroom discussion, we assumed the same parameters (a ,b ,A,nd ) for dl economies, concluding that

equdization of rates of return on capital implied equdization of wages aso. But this depended on the
fact that, with dl countries sharing the same production function parameters (b, A), they dl mus have
the same K/L in order to have the same rate of return to capital, and thus must dso dl have the same
wage. This same reasoning then applies to the case in this problem where the initid differences in
income are due to differencesin a . The production functions are in this case the same, so equdization
of rates of return to K impliesequdization of k = K/L and thus equdization of wages. So for this case
the impact of the opening up is clear. The young in the poorer country have a higher wage; the old in
the poorer country face alower market vaue for their savings. The reverse is true in the richer country.
The wdfare effects are then unambiguous for the old in both countries: welfare of the old is determined
entirely by the purchasing power of their savings. For the young, it is more complicated. The higher
wage for the young in the poor country is accompanied by a lower rate of return on savings, and the
reverse is true for the young in the rich country. Since in this modd the young will choose to make
(1+r@®)@- a)c,(t) =aC,(t +1) , wefare of the generation bomn at t is
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Using the fact that C; isafixed fraction of W, the usual expressions relating Wand r to k, and the fact
that (L+n)k,,, =(1- a )I- b W, (next period's capital is this period's saving) we can convert (1) to
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If we bring the kf term on the | eft indgde the large bracket on the right-hand side of (2), we end up with

two terms in k indde the bracket. The one on the right, which multiplies 1- d, has the exponent
b/(1- a)>0. The one on the left hes the exponent b2- b+b/(1-a)>0. (That these two

inequalities hold can be shown using the fact that both a and b are between 0 and 1.) Thuswelfareis
increesng in K. In other words, the decline in the return on capitd cannot dffset the postive effect on



welfare of the increased wage. Thus the welfare of the young in the two countries moves in the same
direction as the wage, up for the poor country and down for the rich country.

If theinitia difference between the two countries arose from their being in steady Sate, differing only
inthar A’s, however, the sory is quite different. Since steedy date k is

- )- )AG 5
e 1+n g
steady stater is
DAR® 1+1-d =bA— TN g g= DD L, 4 @
AXl-a)d- b) - a)d- b)

which does not depend on A. Thus the two countries would gtart out with the same r, though the
poorer country would have a lower wage. Opening up capita flows between the two countries would
have no effect, because the rates of return were already equalized between the two countries.

In the case where the a ’sdiffered, aquick reversa of the capitd inflow to the poor country would
goproximately return the economies to the origina Stuation. If the opening lasted one full period, then
was unexpectedly reversed, the generation young at the time of the opening in the poor country would
benefit even more. Not only are their wages be higher, but, because the foreign cepitd disappears
when they are ready to sdl their capitd to firms, they get a higher return to their capita than they would
if the opening were sustained. The young at the time the internationa capital markets are closed would
be worse off than if the opening were sustained, because their wages have dropped and aggregate k is
therefore lower. But they are gl better off than if the opening had never occurred. Domestic savings
of those young when the opening occurs is higher because these people have higher wage and save
more. Therefore even without the foreign capital, the wage of those young the next period is higher.

2. Thereisactudly afairly smple solution to this problem, despite what | said in our review sesson.
| should have remembered how the smple answer is set up during the review sesson, but even more
important, | should have given you a stronger hint in the problem statement as to how to specify the
taxes to make the modd tractable. Thetrick isto let the lump sum taxes change over time so that they
day the same magnitude rdative to the size of the (shrinking) economy and to make the tax on the
resource use not a fixed tax per unit of Z (an uncommon sort of tax in the red world) but instead an ad
valorem excisetax on Z. That is, make it afixed proportion of the amount spent on Z, so that the tax
revenues are qQ, Z , with g aconstant. We derived correctly in the review session, based on the fact

that saving is a fixed proportion of totd resources and equds the value of purchased resources, the
result that
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where t ; is per capitalump-sum transfers to the young and t , is per capita lump-sum taxes on the old.
Let
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Then Q = (1+f )(1- b)Az ® , where f isthe excise tax rate on purchases of Z, and we can rewrite
(5) as
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The easiest case to consider is (iii), where t , = 0. Then budget balance requires that
t, =fQz =f x1- b)AZ"". (8)
Using (8) in (7), then multiplying the whole equation through by z; b produces
A{1l- b)a+f)S =(1- a)Az(b +f X1- b)). (9)

Therefore here, as in the case considered in class with no taxes, the retio z/S is condtant, but hereit is
dfected by f . Inparticular, if we solve for the rate of shrinkage of the aggregate stock of the resource,
we get usng (6) and (9)
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This expresson depends on f in generd, but whether it is increasing or decreasing in f depends on
whether b >5 or not. If, as might be thought to be most redidtic, b >5 (0 that less than haf of output
is a return to the naturd resource), then the right-hand sde isincreasing in f , so that the resource is
exhaugted fadter if its use is taxed. When b =5, the rate of resource exhaugtion is unaffected by f .
With b >5, policy to dow resource exhaudtion involves subsdizing resource use, returning the

proceeds to the young as a lump sum trandfer. Despite the use of an ad valorem excise tax, which
might generaly be thought to be distorting, thereis no loss of efficiency. Thisis because the only way an
efficiency loss can occur in this moded is for individuds to dlocate consumption between the first and
second periods of life so that the relative value to thyem of consumption in the two periods does not
reflect the true rate of transformation between goods available in the two periods. But this rate of
transformation as seen by consumersis Q,/Q.,,, which, because the tax distorts both Q, and Q,;

away from the margind product of Z by the same factor 1+f , isitself not distorted by f .

Next easiest to consder is case (i), where f =0. In order to get a case that’s easy to andyze we
can suppose, in this perfect-foresight world, that fiscal authorities always choose t, =t ,/(1+n)
(because of the budget balance requirement) and o that
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i.e. the present vaue of lump sum taxes and transfersis afixed fraction of wedlth. Then (7) becomes
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Thisagain implies z /S is condant, and it can eadly be seen that it implies that incressing g reduces
the rate of resource exhaustion.
Finding a solution for case (i), with t, = 0, requires a il higher level of ingenuity. The naturd
assumption of congtant f implies as a budget condraint
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Subdtituting this into (7) produces an equation involving S at three dates: t,t+1 and t- 1. This
implies that current z depends on expected future Z's, and as we discussed in class makes solution
messy.

However, having seen the other two solutions, we might guess that this verson of the problem aso
has a solution in which z/S is constant and (therefore) z /z ,, iscondtant. Solet’sassume z /7, is
condant at the value g and see if under this assumption (7) generates no contradiction. With this
assumption for case (ii), (7) becomes
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This again implies condant z/S, s0it is consstent with our assumption of afixed g . Intracing out the

effectsof f here we must be careful to remember that f determines g viathe firg equdity in (10).
Making the gppropriate substitution for g in (13) produces
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Solving this expliaitly for z/S is not possble except for specid vaues of b, but one can check that at
least for amdl valuesof f therelation between zand f ismonotone increasing, asin case (i).

Note that the result that emerges here is that tax schemes that give the young less wedth, thereby
reducing their consumption, reduce the rate of resource exhaustion. The excise tax on resource Use,
which one might think would encourage conservation, has no such effect in this mode, because it hasto
be offset with transfer- payment spending that encourages consumption.



