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BENEFIT-COST ANALYSIS AND TRADE POLICIES*

by

P, Dasgupta and J.E, Stiglitz

1. Introduction
1.1, Motivation
In this paper we address ourseives to two questions:

(1) 1In an open economy, in which the government is pursuing various trade
and tax policies, and where some of the policy instruments are optimally
chosen but the others are not, and in which, as a consequence, domestic
price ratios differ from international price ratios, what should be
the relationship between shadow prices in benefit-cost analysis, inter-
national prices and domestic prices?

(2) Under what conditions is it optimal to impose differential taxes on
imports/exports from demestically produced commodities; and what is
the optimal tariff structure in these circumstances?

The motivation behind these questions is probably transparent. Much of

the recent discussion of benefit-cost analysis (in particular [12] and [22])

has been aimed at a detailed specification of the procedure that governments

*Research towards this paper was conducted while Dasgupta was at the Delhi
School of Economics, Delhi, and Stiglitz was at the Institute of Develop-
ment Studies, Nairobi. We have gained much from conversations with James
Mirrlees and Amartyaz Sen. Financial support from the Rockefeller Foundation,
the Nat onal Science Foundation and the Ford Foundation for Stiglitz's re-
search is gratefully acknowledged.



ought to fellow in choosing shadow prices for project evaluation. At the
same time no economy that we are aware of pursues a completely free trade
policy,

This means that there are divergences between domestic and interna-
tional prices. Which should be used for project evaluation? Or neither?
Perhaps something in between?

Many developing countries rely heavily on tariffs and export duties
for govermment revenue. The main justification in developing countries for
the primary reliance on trade taxes &g a Source of revenue seems8 to be in
its administrative convenience, although “infant industry' arguments are
often given in the justification of particular tariffs.l Tariffs act, of
course, as discriminating taxes, interfering with production efficiency,
and where they can be replaced by more general taxes, there has been a pre-
sumption in favor of doing so. But this presumption is based on ignoring
important comstraints, e.g. the non-existence of Iump sum taxes or 100%
rent (profit) taxes. 1In more "realistic” situations, is it ever optimal
to retain the differential treatment of domestically produced goods from
foreign produced goods when it ig feasible to impose more general taxes?
How does the cptimal structure of tariffs, i.e. the relative size of tariffs
imposed on different commodities, depend on whether taxes are levied, for

instance, on consumption as well.

1The proportion of total tax revenue collected through berder taxes is often
very high in developing countries. For instance, customs and export duties
constituted in 1961-1962 the following percentages of total tax revenue in
the following African countries: Sierra Leone, 68%; Ghana, 767%; Nigeris,
72%; Uganda, 54%; Tanganyika, 49%; and Zanzibar, 90%. (See Due [10]). Pro-
fits of state controlled marketing boards ought also to be included in this
total when the domestic price charged by the marketing board differs from
the international price or when the policies of the marketing board (for
exports) affects the international price,



The second set of questions is closely related to the recent liter-
ature on effective protective rates. (See, e.g. [ 6, 19].) The interest
in this concept was presumably primarily motivated by asking the question;
what structure of tariffs would not distort relative prices of different
commodities and factors of production? But the converse of the well-known
proposition that in general equilibrium it is only relative prices that
are determined is that without changing relative prices, a tax system can
raise no revenue. A more limited objective is to find the tariff system which
will not distort relative commodity prices (but will in general change re-
lative factor prices and prices of commodities relative to factors}. Of
course, a system which does not change relative commodity prices 1if relative
factor prices are assumed not to change will, in general, change relative
commodity prices, and much of the recent discussion in the literature seems
directed at this point. But the more fundamental question is, why should
we be interested in a tariff structure which leaves unchanged relative
commodity prices, or even relative supplies of different commodities? We
know that most taxatlion is distortionary. The relevant question is, if
you must have distortions, what is the best set of distortions to have?

These are questions in the theory of the “second best,” a subject
of much discussion in recent years.]L But even within this very large field
of enquiry some broad strands of investigation seem to have emerged, of

which it is relevant to mentien two:

lAlthough the first extensive discussion of "second best' welfare economics
was that of Meade [13], the first real exercise in second best welfare
economics was probably that of Ramsey [187,



(1) Those investigations that have been concerned with obtaining
some general propositions about optimal public policy for economies
where lump-sum taxation is feasible and in which the "first-best™
can in principle be attained but in which distortions have been
introduced by, for instance, unions,1

(2) Those investigations that have been concerned with establishing
fairly detailed relationships between shadow prices in the public
sector, and producer and consumer prices, when the divergences
between producer and consumer prices are due to taxes which are
optimally chosen subject to various institutional constrainta.z
Typical of the constraints that have been looked at we mention
in particular the govermment's inability to impose lump sum taxa-
tion (as in { 9] and [21]), and further conmstraints, such as
(2) an over-all budget constraint on the public sector (as in
[5] and [21]), (b) the government's inability to tax certain
commodities ([13], [17] and [21]), and {c) the requirement of
taxing different commodities at the same rate (as in [19]),

The present paper falls in the second of the two strands that we have

just mentioned. Here we attempt tc extend to economies that trade the
analysis of some of the problems that we raised earlier in [21}, and inves-

tigate a number of problems that are peculiar to open economies.

1See Bhagwati [2] for a recent excellent discussion of this.

2The classic discussions on optimal taxation are Ramsey [18], Meade [13]
and Boiteux [5]. Among the more recent contributions are Diamond and
Mirrlees [9 ], Stiglitz and Dasgupta {21}, Dasgupta and Stiglitz [3 1,
and Mirrlees [15].



1.2, The Open Economy

Some years ago Pigou [16] attempted to extend to open economies the
basic principles of optimal taxation that Ramsey had earlier described for
economies that do not trade., Ramsey had, for instance, argued that in the
case of independent demand and supply curves,l for small government revenue
taxes ought to be proportional te the sum of the inverse of the demand and
supply elasticities.2 Since the supply elasticity of foreign commodities
is presumed in general to be greater than that for domestically produced
commodities, Ramsey's analysis implied that rather than imposing a surtax

i.e. imposing a higher tax on imports than on domestically produced goods,
one should tax imports at a lower rate. But Pigou did not answer the ques-
tion of what should be done for commodities which are both domestically
produced and imported. Should they receive differential treatment? $Should
the tax on imported cars be lower than that on cars produced at home?

There are, moreover, some important differences between taxation
policy in closed economies and that in open economies, and it is not imme-
diately apparent when proper account of this is taken whether Pigou's con-
clusions remain valid. Three differences come te mind:

l. For imported goods, the producer surplus which accrues to pro-
ducers of commodities which are not in perfectly elastic supply accrues
to nationals of other countries, and does not accordingly affect domestic

welfare. For domestically produced goods it does.

1That is, the demand and the supply for a commodity depends only on the
price of that commodity (relative to, say, the price of labor).

2Som.e of the assumptions implicit in Ramsey’s analysie, e.g. the non-taxa-
tion of profits, have recently been made explicit. See Stiglitz and Dasgupta
[21].



2. Many countries face what is sometimes referred to as a "foreign
exchange constraint.” This implies that the earnings from export do not
measure their social value, and the cost of imports does not measure the
social cost. To what extent this should affect the rates at which different
imports should be taxed, and whether this should result in governments'
using in benefit-cost analysis prices that are different from those that
rule at the border are questions that are still often debated on. In the
study of development economics in fact two different constraints have been
distinguished as meriting consideration. They are (a) a savings constraint
(gap) and (b) a foreign exchange constraint (gap). To see what i8 involved
consider an open economy in which there are no barriers to trade or to the
flow of capital, 1If 17 is the international price of commodity 1 at

time t, and =z is the net import of commodity i at t , then trade

it

balance requires only that

AR PR P 0. (1.1)

(3 |
[

A "foreign exchange" constraint imposes an additional constraint: in any

particular year, t , for instance, the deficit may not be larger than so

much, say e, * That 181

? PieZse S 6y (1.2)

lPerhaps a more realistic way of writing the constraint is that the cumula-
tive deficit at time t be less than some number, at :

T

<t
This complicates the mathematics but does not affect the qualitative results
given below in Section 7,



This is equivalent to saying that the country cannot borrow more than €,
from abroad in any given year. The foreign exchange constraint (1.2) is
binding if and only if the country would like to borrow more than it can,
which in turn implies that there is a constraint on the supply of investible
fundes (in other words, a savings constraint). If as the analysis seems to
suggest, these two constraints are in fact closely related, it is pertinent
to ask whether it is fair to argue that the foreign exchange constraint
does not affect relative prices used in benefit~cost analysis while the
savings constraint does.1

3. Although most governments do use excise and specific commodity
taxes on domestic consumption to a limited extent, they are usually justified
in terme of distributional objectives (e.g., taxing luxuries, like perfumes)
or in terms of merit wants (e.g. cigarettes and tobacco), externalities,
or as benefit taxes (e.g. gascline), On the other hand almost all countries
impose extensive import duties at varying rates, and both the commodities
taxed at the border and the rates at which they are levied have probably
less to do with welfare considerations than with the strength of various
pressure groups. Thus, the parable of a govermment (as in say [9] and
{2]) that levies distortiomary taxes that have been cptimally chosen
{although subject to various administrative constraints) is likely

to be even a less plausible story of the planning apparatus in the case

of an open economy than in the closed economy.

lSee Little and Mirrlees [12] for a discussion of this,



To put the matter differently, the conventional plamning literature
treats the 'govermment” as if it were a single unit, the central planning
agency being the basic cocrdimating body, It simultanecusly decides on
taxes, tariffs and investment projects. Although this assumption has its
merits~--it allows one to pose a number of gquestions in their most pristine
form--it is doubtful whether it makes for a good theory of government action.1
Suppose that agency A 18 required to take a decision. It may well be ad-
vised to assume a non-optimal decision of agency B as a fact of life.

It may not only be the case that A would wish to assume that B's non-optimal
decision is unchanging, There may be situations where A might know that
B will respond in a non-optimal way to A's decision. To take an example,
suppose that project X requires equipment E as an input which it is
optimal to import (since domestic production of E 1s too costly). If

E is in fact imported then assume X is a desirable project. But the
government project evaluateor may know that if X in undertaken there will
be powerful pressure groups at work forcing the departments responsible for
levying tariffs to raise the tariff on E 8o as to enable private domestic
producers to produce more of it domestically to meet the asugmented demand
for it. What should then be the decision with regard to X ?

It does not seem apparent to us, at least, whether, in & closely
interdependent economy a non-optimal tariff on one commodity should affect

the tariffs and shadow prices of other commodities.

1See also Sen [20].



Nevertheless it has been argued that tariffs whether optimally chosen
or not Should be neglected for the purpose of benefit-cost analysis.l One
of the purposes of this paper is to investigate the kinds of circumstances
under which this argument is correct.

In order to bring out the principles involved as clearly as possible
we consider in the following sections a sequence of models, in each of which
the powers of the planmner are somewhat more circumscribed than in the pre-
vious. 1In Section Z the only censtraint on the government is the impossi-
bility of lump-sum taxation. The government can impose 1007, profit taxes,
and taxes on all productiom, consumption, and trade. In Section 3 we then
consider the consequences of the govermnment not being able to impose 1007%
profit taxes., 1In Section 4 we further restrict the government in allowing
it to impose only trade taxes., In Section 5 some of the trade taxes are
assumed given and quotas are asgumed to be imposed on some commodities,

But the government must still take decisions concerning the choice of
investment projects and the rates of tariffs on the remaining commodities.

In Section 6 the consequences o¢f trade policy partially dependent on project
selection are explored. 1In Sectiom 7 the consequences of a forelgn exchange
constraint are considered, while in Section 8 those of a budgetary constraint
on the govermment are investigated. In Section 9 we indicate briefly how
distributional considerations may be integrated with our analysis. Finally

in Section 10 we summarize the major conclusions of the paper in terms of

1See in particular, Little and Mirrlees [12],
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a sat of rulea,l

Before setting out, we note three assumptions which will limit the

generality of our conclusions:

(1} We shall assume that every commodity is either tradeable at a
fixed international price or not tradeable at 311? This net
only simplifies the mathematics, but alse allows us to separate
the tax revenue-welfare effects of concern here with the terms
of trade effects, which have been the focus of the optimal tariff
literature so far,

(2) We shall assume that the only "distortions’ in the economy are
those introduced by government tax policy; otherwise, prices
of facters and goods are competitively determined. Accordingly,
there is, for instance, no unemployment. The presence of other
distortions, e.g. unzmployment undoubtedly will intreduce dis-
crepancies between market prices and ghadow prices, whecher

there are tariff distortions or not.

1There has been a good deal of discussion (besides that in Pigou cited above)
on optimal tariff and tax policies for open economies. These fall primerily
into three categories: (1) those which cong#ider economies in which the terms
of trade are affected by trade policy; e.g. Johmson [11}:; (2) those which
consider distertions which the trade/tax policy is supposed to alleviate,
e.g. Bhagwati and Ramaswami [3]; and (3) those which cowmpare the welfare
costs of tariffs and other tax-subsidy schemes, e.g. Miezzkowski [i4] and
Bhagwati, Ramaswami and Srinivasan [4],

The two authors who have come closest to discussing the igsues on tariff
policy presented here are Meada [13] and Ramaswami and Srinivasan [17].

The model considered in [17] may be viewed as a special case of that pre-
sented here, for Ramaswami and Srimivasan are concermned exclusively with an
economy in which only border taxes can be levied {a circumstance we discuss
in Section 4}, Moreover they do not allow for the posgibility of public pro-
duction. 1In particular, their conciusion that inputs used ir expori productiou
must be free of duty is shown to hold for all intermediztes when pruiics can
be taxed at 1007 (see Section 4.2}, Their conclusion that duties need not be
uniform in a second best revenue tariff is reestablished here (section &4.1)
and the precise formulae for the optimum tariffs are given.



11

(3) For most of the analysis, we shall assume all individuals are
identical. This meane that we will not investigate the impli-
cationg for tariffs and shadow prices of the interaction between
savings and income distribution.

All of these raise important problems which we hope to pursue else-

where,

2, The Fully Controlled Economy

In this section we congider an economy in which there are no foreign
exchange constraints, and nc trade and domestic distortions apart from those

which the govermment deliberately imposes. The only constraint imposed

upon the government is the unfeasibility of its employing lump suin taxes.
The government's problem is to decide what taxes to impose on domestic
producers, what tariffs to levy on imports (both intermediate and final
commodities), what excise taxes to set on domestic consumption, and which
projects to undertake. It wishes to do this in such a way that all markets

clear, that trade balances, and so that welfare is maximized,

2.1, Notation
We intreduce the following notation:

¢y consumption of the 1th commodity (for factors supplied ¢y < 0 ).1

zwe assume, in other words that the country in question is sufficiently small
so as to have no influence on international prices. Although this may be true
for some commodities, for numercus commodities (e.g. coffee) there are ‘nszr-
national quotas, For other commodities there are restrictions and regulatioms
that effectively limit the quantity that can be exported (e.g. beef), and for
other commodities, in particular manufactures, access to foreign markets may be
limited by monopolistic practices of the few major marketing orginizations.
Moreover, the elasticity of demand for most commodities is Ilarger in the long
run than the short run. On the importing side, the price taking assumption is
undoubtedly far more realistic.

lThese commodities may be time dated, ec the results are valid for the inter-
temporal case as well as the static case,
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Yy production of commodity i by domestic private industry (for factors
used by private industry i < 03},

yi production of commodity i by the jth producer.
q consumption price of commodity 1 .

Py producer price of commodity i . When different producers are set
different prices for the same commodity, the price is denoted as pi .

zg net import of commodity i . If it is a net export then zg <0,

x, net odutput of commodity i1 in the public sector. If it is a net input
then xi < 0.

e, tax on the iwmport of commedity 1 .

ri tax on producers of commodity i . (When different producer faces dif-
ferent taxes, the tax is denoted by ri o)

difference between the domestic producer price and the international
price for commodity 1 .

Where there ig no risk of ambiguity we shall denote a vector, say
(ci) ; 8imply by ¢ . The scalar product of two vectors, say q and ¢
will be denoted by gq-c . Occasionally we shall denote by [7}] & equare
matrix with typical element nik .

Now clearly not all commodities are tradeable. Nor are all commodities
consumable. We shall denste by A the set of all commodities in the economy;

by T the set of all tradeable commodities; by N the gset of all non-tradeable

commodities; by D the set of all domestically produced conmodities {some

of which 8till might be traded, of course); by 1 the set of all intermediate

goods; and by C the set of ail consumption goods. Thus A =Cj I =
TUN, CNI=90, TANN=@, NcD. OQur numeraire good will be

indexed a8 i = 0 , We shall throughout suppose that it is at the same
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time traded, domestically produced and consumed, That 18 i = Qg
CNTAND. Our units are chosen 8o that the international price of every

traded commodity is unity.

2.2, Basic Relations

There are a few simple relations existing between the variables de~
fined in Section 2.1 which we set forth here. To begin with, the commodity

balance equations are:

c1=yi+xi+zi (2.1)
where it ig understood that
ziso 1e¢N
ciﬂo 1el
yy =0 1d0p
xi-G
The total output ¥y from domestic private firms is
: 2.2
y; =T Y3 ieD. (2.2)

]

Now domestic consumption prices equal international prices plus

the taxes on traded goods. We then have
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q =P +T; =1+t ieCNTND (2.3a)

qi - pi + ri i e CNN (2.3b)
qi = ] + ti i1eCnNT and 1 éD (2.3¢)
P HT, =14ty 1eTNDNI (2.34)

In other words,

ri - ti = Ti uw ]l - pi i € T n D . (2-38)
Thus ti >0 for a tariff on an import or a subsidy on an export

ti < 0 for an export tax

t; > 0 for a production tax in excess of the tariff

"ti < Ty < 0 for a production tax that is less than the tariff.

1f Ty --ti , domestic production is neither taxed nor subsidieed (q1 - Pi) .

2.3, Consumer Behavior

Throughout the discussion (except for the discussion in Section 9)
we shall suppose that all individuals are identical, We shall, therefore,
talk of the "representative" individual., He is assumed to maximize his
utility,

maximize U(c) {2.4)

subject to his budget constraint

qrc = M (2.5)



15

where M 18 his income, If there are no lump sum taxes or subsidies, then
M is just equal to profits (pure rents) after tax, If nj denotes the
net profit of the jth firm, and T denotes the tax rate on profits,

then

Mag(l-r)r @« (l=7) where qmapnl. (2.6)
[ m v i

The solution to (2.4) may be written as

V{q, M) = max.y 2.7)

V 1is known as the consumer's indirect utility function.

2.4, Behavior of Firm

There are m different private firms in the economy. For simplicity

we ageume that all firms face strictly concave production functions.1

Fegheo 31=1 ..., m. (2.8)
The jth firm maximizes profits at the given price vector pj :
maximize pj-yj subject to Fj(yj) a0, (2.9)

The solution te (2.9) is denoted by nj(pj) . Moreover, in equilibrium

it will be the case that

1As Dasgupta and Stiglitz [ 8 ] have shown, there is no important loss of
generality by assuming strict concavity. See [ 8] and Mirrlees [15]
for a discussion of some possible anomolies.
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1,03
5,4 af /ayi

Pilpk - afj,a j i: k eD. (2.9&)
Tx

These equations can be solved for the supply of commodities (demands

for factors) as a function of .pj 1

j.n j(pj) .

Yx k (2.9b)

Indeed, it is a well knaﬁn result that

an

i
o]

-y . (2.9¢)

One other fact will be of use: Differentiating the preduction constraint,

we obtain

i oyl atlnyd eyl
z 3 3 = P z Py ""3 =0 . (2.94d)
3y ary 0 AP,

2.5. Trade Balance

The condition for the balance of trade may be written as

B= Tz, =0¢, = ¥, % . (2.10)
por k&K %

lnote that if we had a constant returns to scale function, then we could

solve for relative factor intensities, but not for total factor demands without
knowing quantities produced. See, however, [8].
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Thus, we canview B asa function of q, p, and x :

ac
By o (2.10a)
%4 ket U
Ac ay.
ooy sy o (2.10b)
Py keT keT 9Pt
2B .
¥x, 1 (2.10c)
2.6. The Government
The govermment's production functior we shall denote by
G(x) =0, (2.11)

As equation (2.11) indicates, we are tacitly supposing that the public sector

is concerned with the transformation of the same set of goods as the domestic

private sector is. We assume this simply for notational ease.l

1We are supposing, then, that there are no public goods in this economy.

1f we were to assume that the public sector produces public goods as well

we would obtain one additional set of first order conditions to the set

of conditions obtained below. This additional set would dictate the optimum
supply of public goods. For a discussion of the implications of such a
condition see Diamond and Mirrlees [9] and Stiglitz and Dasgupta [21].

Our concern here is with obtaining shadow prices of private goods; and it

is trivial to show that the results derived here apply without modifica-
tion to the case where public goods are also produced by the govermment.

For this reason we ignore public goods here.

Similarly there may be several production units in the public sector., But
the result derived earlier in Boiteux [5], Diamond and Mirrlees [9] and
Stiglitz and Dasgupta [21], that the public sector should always be pro-
ductively efficient remains valid., To keep the notation simple we have
therefore amalgamated all public sector production units into one single
unit.
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We shall suppose that the govermment controls trade and productien,
but only indirectly through tax and tariff policies. The problem before
the planning agency is straightforward: it wishes to maximize the welfare
V of the representative consumer subject to the private sector production
possibility curves (2.8); the public sector production possibility curve
(2.11); the balance of payments condition (2.10); and the market clearing
equations for the non-traded goods. The govermment's controls are direct
govermment production, tariffs, comsumption, production and profits taxes.
But it is easy to establish (using (2.3)) that controlling taxes and tariffs
is essentially equivalent to controlling producer and consumer prices and
the latter are conceptually and analytically easier to use. Similarly,
although contrelling p, q, and x determines z , so the only con-
straint on the traded goods is the balance of payments constraint (i.e.
we do not need to impose separate market clearing constrainte on each of
the traded commodities), it is convenient to formulate the problem as if
z were control variables, and impose the additional market clearing equation

for each of thetradedgoodsnl Finally, we note {8ee [21]) that optimality

lln other words, the problem

max V(g m(1l - 7)) +A(T (x +3 =)} + T lx +y - o)
eN

[xJ P, q} keT k
m
+uG + T *jfj(yj)
$=1

and the problem

m
F g
max V(g m(l -1 )= ATz + Tplx +y, - ) +uG+ T4 )
{x,p, 4,2} v k keA k% k k §= ]

are equivalent.
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requires the governyent to set Ty ™ 1, provided the govermment requires
some resources to be raised by distortionary taxes, In view of the fact
that the analysis is trivial in those cases where the govermment does not
need to impose distortionary taxes to raise its revenue we set Tﬂ = 1
whenever it is assumed to be feasible. For the remainder of this section
we suppose that it is.

As is conventional, we normalize by setting 9 = 1 and pg = 1

for all j .1

2.7. Optimal Public Policy

We now form the Lagrangean of the problem:2

- m
& . V(G 0) - AB +4G + ¥ 7 ol + o syl +x + 2 - o) (2.12)
j=1 keA j=1

We now obtain the first order conditions and write them as:

ac
1A _E
- %o = 0 iecC and 1 £0, (2.13)
3; o'k 39
afd | %R
¥ +p, \—= =0 ieD and L #£0, §=1 ..., m(2.14)
] k j
3%, ar}

1For a discussion of these normalizations, see Dasgupta and Stiglitz [ ].

ZWe recall the convention adopted in discussing (2.1) that it is understood

that zi-o, ieN, ciSO, isI’ gi“o, iJD, xiﬂo,

14Dp.



20

G
uﬁ;‘i‘“i'” ieD (2.15)
and
“M+op; =0 1eT. (2.16)

From equations (2.14)-(2.16) we obtain the familiar reault:1

3G/3x, @y afilayi i
el g e @ e D ] i e T n D j L g 1 asse m (20 17‘-)
/3% P 3¢yl ' T

and

i
de/oxy  3e /oyl gy
36/3x, afj/ayg A

= p, ieNND. (2.17b)

Equations (2.17a) and (2.17b) describe the desirability of overall produc-
tion efficiency for the ecoromy. All production units in the economy ought
to use international prices in selecting their optimum techniques, and there
ought to be no taxes or tariffs on intermediate goods. (Cf. [12], [22].)

1t is also apparent that in this case, Pigou's conclusion, that do-
mestic production ought to be taxed at a higher rate than imports, is in-
correct. No differentiation between domestic and foreign production should

be made,

1The second equality follows for observing that, for given j , we have as
many equations of the form (2.14) as commodities; since we thus have a system
of n homogenous equations in n unknowns, we require

£l

¥
Yoyl

+ Y " 0.

See [8] for a more detailed discussion.
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Turning to equation (2.13) it is now simple to show that it reduces

to:

T :1.5 ?fi‘.) < > k ,nd v rk nd -8
kemc %1 \3% kcmc ¢y \39 k'mc ik pomc % ik

iegcC (2.18)
where

Bck ack

- ¥ T
k M keN\C k M

1av .
e %t
TR e

In c
“n 31inq, qj

It follows from equation (2.18) that for small taxes the consumption of all

@
i

and

commodities is reduced by the same amount (from what it would have been had

producer prices been charged).1

3. Limited Profit Tax on Private Firms

3.1. General Considerations

For a number of reasons ne government imposes a 100% tax on profits

(rents). This requires a good deal of modification in the analysis. Now

1N’ote the difference between this result and the underlying notions of the
effective tariff literature. There, the focus is on a tariff structure which
reduces production of each commodity by an equal percentage from the pre~

tax situation and the analysis often ignores the change in factor prices of
non-traded inputs; here, we reduce consumption by an equal percentage from what
it would have beenwith the new producer prices; for traded goods, the only
change in production results from the change in prices of non-traded inputs,
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profits enter directly into the utility function, and changes in profits
affect the demands for various goods. For simplicity we consider the polar
case where no tax on profits can be imposed. The intermediate cases are
trivial to work out.

The Lagrangean now takes the form

m j j m 2 j m j
V(g, Ew(p’)) - ATz +u6(x) + T tjfj(y ) +k§Apk( T Y tE FE o)

j=1 keT j=1 j=1
(3.1)
The first order conditions now read as:
ac
v k.o
39 koo K 3y
3 3 ayl e, o3
gL;aE__rj + E *jif—}.l.p‘()—-—l‘-;—- Epk"é—k'aﬂ'j’=0 j =1, teey m(3.3)
ap;  keD ) 2 ap;  keC 3P;
i igD and 1#0
26 =
n 3% + Qi 0 ieD (3.4)
“A + Py = 0 ieT., (3.5)

3.2. All Commodities Tradeable

Consider for simplicity the case where all goods are tradeable.
Using equation (3.5) we can write equation (3.2) as
aey

-1 AN 5= 1¢C and 140, (3.2a)
aqi keC 9y
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Equation (3.2a) has an immediate interpretation. By raising tariffs (con-
sumer prices) we improve the balance of payments, by discouraging imports.

The “cost® of this is of course a decrease in utility--higher prices for
consumer goods makes one worse off. There is, therefore, a trade-off be-
tween "“trade surplus" and welfare. Equation (3.22) reflects the fact that

the marginal rate of substitution between the two should be the same regard-
less of which price we vary; i.e. the loss in welfare per unit gain in the
balance of payments surplus should at the margin be the same for all commodity

prices.1 Turning to equation (3.3), by using (2.9c) and the fact that

h
AR /
gb%-—j"izo all 1,
kayk 3p;
we obtain j
a3c Ay, O
130 52
. kel keD ap

Equation (3.3a) has an interpretation similar to (3.2a). An increase
in the producer price of an ocutput increases profits and makes the consumer
better off. Xt hae two effects on the balance of payments: by increasing
the supply of the commodity it is improved, but by increasing the demand
(a8 a result of the higher income fr@ﬁ the higher profits) it is deterisrated,
Equation (3.3a) reflects the fact that at the optimal point the latter effect
on the balance of payments must dominate the former, and indeed, the mar-
ginal rate of substitution of gaina in welfare and the worsening of the
balance of payments must be the same, regardless of which producer price

is varied.

lExactly the same reasoning applies to exports, An export tax iowers the
domestic price, increases welfare, and because it increases consumption of
the given commodity, makes the balance of payments situvation worse.
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Equations (3.4) and (3.5) have the following similar interpretation:
the marginal rate of transformation between two commodities in public produc-
tion must be equal to their relative marginal effects on the balance of
payments at fixed producer and consumer prices. Thus aB/axi =] ;: the
govermment project evaluator should use international prices in selecting
public secter projects.

To see more precisely what equations (3.2a) and (3.3a) imply for
the structure of tariffs and taxes we begin by noting that equation (3.2a2)

reduces to the form

(: :) m-g < 0 where i ¢ C . (3.6)

This is the familiar formula for the optimal tax structure obtained earlier
ag equation (2.18). It implies that taxes (tariffs) ought to be such that
consumption of all commodities is reduced by the same percentage along the
compensated demand curve from what it would have been had international
prices been charged.

To see what equatien (3.3a) implies we note that from it we can

derive the following relationship::1

1Substituting (3.2a) into (3.32), and using the fact that

. W
aqz £ 3aM
we obtain
i
1 _ 9% 3 g W
TR Tl i R
f ) 2 ¥ BPi

Using the Slutsky equation, we obtain
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Tk ayi
--3-_—Il aq 8e>0 jﬂ,ooo,m, ieD and ng.(38)
ng yi apk ch £ k

Equation (3.8) implies thet the percentage change in the jth firm's output
of the ith commodity or input of the ith factor should be the same for
all firms, commodities, and factors. WNotlce that we have included for the
possibility of intermediate goods. Therefore, as far as producer taxation

is concerned one observes that intermediate goods are treated in no way

differently from final consumer goods.l

i
ac ay
i
IR aqk> =T 3% @7

Finally, since

;2 (3 )
E P = 7 q =0 when £ ¢C and i ¢ D
kapi K\,

and
NE
57y i, ke D
% 2%, .
aql an’ ?

and using (2.3), (3.7) reduces to (3.8)

10ur general formulation allows us to tax imports of intermediate goods
at a different rate than domestic production of intermediate goods, and
this in fact will in general be desirable, since there will be different
elasticities associated with each.
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To see more clearly what equation (3.8) implies for the structure of
producer taxes consider the case where we treat all the private producers

identically, and hence can aggregate them together. Define

Then equation (3.8) can be written in the matrix form
-1
#:01°1 =9E ; or % =gE-[n"] (3.9)
where E = (1, ..., 1) , a vector with unity everywhere.
Equation (3.9) provides a simple expression for calculating the op-
timal structure of producer taxes.
Consider, for instance, the case of a production process taking an

intermediate good into a final goed, by the process
f

where yi is the input of the intermediate good I in the production of

the finel good £ . Then

P
1 = h' £
—Pf h (YI)

£\ f
d1 1 nyf
dinyg 377 ,11‘__3;"1"1
d In Pe a In PI h Y¢Ps °
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Hence
(g = ) (1/?%%% -9
or
R 9_u_ . (3.10)
e (1 ) l‘fyr}

The intermediate good should be taxed at a loewer rate than the final good;
the amount by which it should varies inversely with the elasticity of supply
and positively with the ratio of profits to value of output. Notice that
only in the limiting case of infinite supply elasticities (constant returns
to scale) is it optimal to impose no tax on domestic production.

(3.10) gives relative tax rates; to obtain absolute tax rates, assume

Vg is produced by the numeraire alone. Then

? =
I 3aln yI

3 In Py

there 18 a production tax on vp e
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Not too much emphasis should be placed on these results; a tax-tariff
structure affects only relative prices, so whether there is a tax or subsidy
on & particular commodity depends on what we choose as our numeraire, i.e.
the price of agiven commodity will rise relative to that of some other com-
modities, fall relative to still others. A natwal choice of numeraire
for a small country with a principal export crop is that export crop. Then
by definition, % =0, 7 = 8/Mg(L - m/P.ye) < 0, 1i.e. a production
sudsidy (relative to the tariff on the good) is imposed on the intermediate
good.

It follows that Pigou's conjecture that the tax on the output of
& given commodity by a domestic producer ought to be higher than the tax
on the import of the same commodity, is not, in fact, & well-formulated
question; whether the statement is true depends on the choice of numeraire.

The question may be reformulated, if

is

Consider a change of numeraire to j : qj/qo >1, pj/p0 < 1 . Then the
sign of (qi/qj)-l and (pi/pj)-l are ambiguous, 1In particular, it is possible

for c:;ilq-1 > 1 while pi/pj >1.
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In many developing countries the government authorizes construction
of projects in the private sector as well as directly making investments in
public projects. Much of benefit-cost analysis is directed to an evaluation
of these “private" projects. Ome of the questions which usually arises
in the evaluation of these projects is the planned tax treatment of the
given private firm., Assume no restrictions are imposed on the govermment
in its tax treatment (except the levying of profit taxes). Then, from
(3.1), whether the kth small project increases welfare depends on the
sign of

g’% o+ k{m.vk - £ack)

where Ack is the induced increase in consumption. The first term is the

profits, evaluated at domestic prices, the second term is the effect of the

project on the balance of payments. Thus profits in domestic prices must
exceed the total foreign exchange cost of the project evaluated at the
shadow price of foreign exchange.

This may be reformulated: since zincg = nk R

k k |3 k
may" - At = Eay* - + TtiAcy
k  k k _ _k

where Rk is the govermment revenue from the project. Thus, we require

k A k
. - 0.
™ + 3V/aM R 2
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Profits at domestic prices, plus govermment revenues, evaluated at SV%SE >1,
must be greater than zero. This makes clear that the criteria sometimes

advocated
ﬂk +R >0,

profits plus government revenue or, gAyk:>0 » Pprofits at international
prices, be nomnegative are overly restrictive. Profits and government revenue
should not be evaluated at the same shadow profits.

§till a third way of expressing ocur criterion is that

~ k by k
TPiAYy 2 . TAcy
aM
where
av
s _ oM pi + A
I A
aM

Profits, evaluated at a weighted average of domestic and international prices,

mugt be greater than // times the change in consumption, evaluated
h

—_1
v

1+ aM

at international prices.

3.3. Non-Tradeables

When there are non-tradeables we must include in our calculations
the change in consumption and production of these commodities. As equations
(3.4) and (3.5) make clear, non-tradeables are to be evaluated in terms of
their marginal foreign exchange ccste. That is

-x—7——aG’axi keT and k ¢ N (3.11)
pi aG BXk e g - L]
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The shadow price of & non~-tradeable (in utility numeraire) is therefore,
equal to the value (at international prices) of the foreign exchange which
would be generated were one unit less of it produced domestically, and in=
stead more units of the tradeables were produced, valued at the shadow price
of forelgn exchange (in utility numeraire).

The rest of the analysis proceeds easily. Ome obtains from equations
(3.2) and (3.3) tax formulae which are similar to equations (3.6) and (3.8),

except now, for the non-tradeables

Py
tiwqiw“f iegeNNC (3.12a)
Py
T =Ry 1e¢N (3.12b)

which give the difference between the consumer price and the shadow price
(equation (3.12a)) and the difference between the shadow price and the pro-
ducer price (equation (3.12b)}. If we now suppose that there is a single
producer of a given non-traded good (or that the producers of the good can
be aggregated) and also assume that the demand and supply curves are inde~
pendent of other prices we find that the tax levied on & unit of a non-

traded good iz

ieNNC. (3.13)
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The formula given in (3.13) is a generalization of the result in Ramsey [18].1

1It would perhaps have been more natural to choose as our numeraire labor, a
non-traded “"good." Then, assume we have two methods of obtaining a commodity,
one by producing it with labor, the other by importing. This is the case
that Pigou probably had in mind, and a simple recasting of our results yields
the conclusion that a surtax is imposed on the domestic production of the
commodity.

A simple diagrammatic analysis may make this result more convincing. Consider
the special cese where there are independent demand and supply curves (i.e.
demand and supply depend only on the price of the commodity) and assume there
is constant marginal utility of leisure so that we can ignore income effects.
(See Figure 1,) The demand and supply curves initially intersect at an output
of oY and a price of oP ° A tax of t 1is imposed. If the slope of the

demand curve i ~d ; and that of the supply curve i8 8 , then the reduc-
tion in output is

The lose of consumer plug producer surplus is

2
L /2 ¢t
8 = 1/2 tpy are
and the government revenue is 2

t
R = t(@y = Ay) = o " T4e C

Clearly, optimality requires the marginal loss of consumer plus producer
surplus per unit gain in govermment revenue to be the same regardless of
the commodity being taxed: That is

ds dsjfdt t/d+s

&R " /e Ty - 2tjdre O
or £il§$;gﬂl = 0Y9
or t = Tf’"fa (d+8) 5y
or = = 1+ 20 J% +‘%E .
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3.4, Foreign Firms

In the foregoing analysis we assumed that profits accrued to the
nationals of the country in which production occurred. In most developing
countries a signficant part of the profits is repatriated to some foreign
country. Consider then the case where all profits of a given firm are re-
patriated., These profits do not affect the welfare of the representative
consumer, and indeed contribute to the deterioration of the balance of

payments situation. In this situation, the balance of payments condition

reads as:

where F is the set of foreign firms. Suppose again, for ease of exposi-
tion, that all goode are tradeable. For 3} ¢ F we note that the first

order condition (3.3) can be written as

\ avd
3 3 ay
Y QE? + T (:fj QET + pk:)u—% w0, jeF and i¢D . (3.14)

On using equations (3.4), (3.5), and (2.9a), in equation (3.14) one obtains

h) i
apd 3y dy
-xyi+¢j-‘1§-3- ’31’3{—5"‘"’3 —%'0

BYO kGD BPi kGD aPi

or using (2.9d)

|
W
g—?-yinﬂ iegb and j ¢ F .,
kGD api
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An increase in the producer price has two effects: it increases
domestic production, thus reducing the need for imports and improving the
balance of payments, and it increases profits, which worsens the balance
of payments (when repatriated). Optimality requires at the margin that

first offset each other,

Again using (2.9d) and (2.3), we obtain

Ta 371
E“‘j‘“":1'=1 igD and 3} ¢ F . (3.15)
keD y; 3P,
3 Td 8j Byi Pi
Writing % = — and m —= - one obtains from equation (3.15) the
k™73 Mk = 75 73
Py Pe 7y
formula
3 83,1
+ =E.[n°} . (3.16)

One should observe that as before, industries which have more inelastic
supply curves should be taxed at a higher rate. More interesting, and more
important 18 the fact that equation (3.16) implies that the tax rates are
independent of the government's need for revenue. (This is in contrast
with the case of domestically owned firms, where the tax rates depend on

@ .) That is to say, the tax rates on the commodities produced by foreign
owned firms are determined completely by balance of payments considerations,
This results in the tax rates depending only on the properties of the pro-
duction function of the industry.

The cost benefit criterion for accepting projects of foreign owned
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corporations must similarly be modified. The criterion should be simply

whether
k k k k
Mo + T8y ) = ME(L = py)AY, ) =M (BT Ay,) > 0

i.e. whether it contributes net tax revenue. (This assumes that the project

will not affect prices facing other firms.)

4, Inability of Taxing Domestic Production

4.1, No Profit Taxation

We now modify the model somewhat to assume that the government cannot

impose producer taxes, We suppose that the only taxes that are feasible

are trade taxes, Domestic producers then face the same price vector as

does the consumer. To keep the notation simple we suppose initially that
all goods are tradeable, consumable and domestically produced. That is,
AeD=T=(, We can again formulate the problem as if the controls at
the disposal of the govermment are the domestic price vector q , the
vector of public production, x , and the vector of trade, =z .1 (Note
that we must have q = p = 14+t ,) Using the Lagrangean expression (3.1)

we now obtain the first order conditions as

h|
m j 3y de.
?_4.2 g aF_j*3+ka_.‘£_Epk-d——E=0 ieA and 1 £0 (4.1)
93 jel keA vy UG kec © YU

1The actual controls are tariffs, t , and government production =x .
See above, p. 18,
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m gEi +8;, =0 g4 (4.2)
A+, =0 1gA (4.3)

where dv,dqi and dckldqi are to be regarded as total derivatives.1
Now, equations (4.2) and (4.3) together imply once again that international
prices ought to be used in benefit cost analysis of public sector projects.2
Using this fact we can re-write equation (4.1) as
dy 3y dey

T+ AT -~y — =0 1 ¢A and i #0 {4.1a)
49 kea 3% kea 99

ol
vhere y,_ = ¥ y> .
k k
3=1
The interpretation of equation (4.la) is as before: the marginal
cost in welfare per unit gain in the balance of payments should be the
same regardless of which price (tariff) is varied. Now, since the govern-
ment can be viewed as controlling both trade and public production, and since
the shadow prices in the public sector are equal to the international prices

we can treat trade flow and public production indifferently. Writing

& = C "V, =% +z as the''excess demend'"for commodity k we obtain

from equation (4.la) the fact that

1That: is,

v _ 3V _ 3m v
dq, 3q; 3q, 3M

de i} ack . - ack
dqi aqi qu aM

2The evaluation of projects in the private sector follows as in the previous
gection,
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t. / de
5 ;5(5-—3) -9, (4.4)
keA °1 \%% /=

where

The percentage reduction in excess demand should be the same for all commodities,

Now clearly

]Equation (4.1a) can be re-written as:

dY ac Bck
v L. ik s
y +AT AY—— "N, S =0 1eaA
3qy LM - Ty, 3y x 294 1 M
Ay 3c Ac
- XA - Tk
or =-(x, +z,) i Y 2 (qk 6 34, ?ukB"A(qk K S 34, e A vy 0 0
ac ac
9% k
+z)3— e, +AEE R A CHER N e
%N (aqi (3‘11)) ST R
ac
- av -k
(xi+zi)<¢m + }.k'ﬂ tk M A
ae ) ac
“kf 2% k 13V
or g B2 ) = e f-1+5T=0.
keA 1\ aq ‘kg‘Ak oM A M

T
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3 ln e,
\Flne, “ gy + mik 1) -

Therefore, equation (4.4) can be re-written (on writing éi—. tilqi =

till +t, ) as (where T 1is the identity matrix)

t. l:[nd] + [%]{11[11’ +nd]i{ = E. (4.5)

In equation (4.5) [y/e] denotes a vector an element of which is
(yklek) . We should contrast equation (4.5)‘w1th the results of Section

3.2, where we found

(3.8)

We can re-express equation (4.5) to obtain the optimal tariff structure as:

A e, ! d s 471
t = QE-[N] = BE'[[TI 1 + [y/el-[n +1 ]] {4.6)

ln e
nik and E= (1, 1, 1, ..., 1} .

In the case of independent demand and supply curves, equation (4.6}

where

reducee readily to

Ei-i—u ya LgA. (4.7)
i1 “11 ('"11 + 73y
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The formula given in (4.7) expresses the fact that at the optimum the tax
rate (as a percentage of the conéumer price) is inversely propertional to
the elasticity of excess demand. Notice also that equation (4.7) implies
an export tax for exports whose/gzgply curve is positively sloped, and a
subsidy for exports whoseI:2;p1y curve is backward bending., It is clear
then that duties need net be uniform in this second best revenue tariff.1

We turn now to some other cases, For instance, if v, = 0, which
implies that the commodity does not enter into domestic production, then
the tariff is identical to that described in Section 3,2,

For intermediate goods y; = -e; 80 the tariffs/taxes are chosen

i
to make the producers prices the same as discussed in Section 3.2. Note
that this implies & tariff structure with different rates on different
commodities, but such that the producticn of all intermediate goods is in-
creased the same percentage. If it is an imported intermediate good, im-
ports are reduced by the same percentage.

But not even this simplicity of structure obtains if firms are foreign

owned. For foreign owned firms equation (4.4) must be modified, to readz

loee Ramaswami and Srinivasan [17].

quuation (4.1a) becomes

3y. c
Jl_.+.my(: k - hyi = 0

aqi aqi aqi
e, . -
or ¢y M Ag(qk tk)(:;qij> kyi = 0
Je
-k - v
M‘;tk 3‘11 _ S is:( ) ¢y +yi:[ + ey M
U

ac ac
~k k av
= Moy +egf S b +YTE an] + (ey +¥y) 3y
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5 :&(ﬁ) =me + Z.i_' a!...].:..'.gt ?.E.l.‘. . (4.8)
keA e aqk = e, .aH L8 k aM
It follows that the relative reduction in excess demand is greater than for
domestically owned firms (as we would expect) and {8 greater, the smaller

excess demand is to total private production, if y/ei < 0. Just the opposite

holds if ylei >0,

4,2, Possibility of Taxing Profits at 1007

There is one further case that deserves brief mention. We now suppose
that the govermment can (and therefore, does) set the tax on pure profits

at 100%. Then, (4.1) becomes'

t ae ‘ c

k i
5 = <.a.._.> = -g _..ei . (4.9)
ki qk g i

This implies that the relative reduction in excess demand is simply inversely
proportional to the ratio of "excess demand" to consumption. In particular,
in the case of intermediates used to produce & non-consumed export good,

note that ne tariffs should be imposed on imports.

(Cf [12].) ‘Thus the conclusion of Ramaswami and

1The introduction of non-tradeables does not change these results., Letting

p

o Py

be the difference between the shadow price and the private producer price
of a non-tradeable, (4.9) can be rewritten

() an() -

e DN N
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Srinivasan [17], that "inputs used in export production must be free of
duty” is only partially correct: if the tax authorities can only impose
import duties and 1007 profits taxes, then only if the good is also not
consumed should it be exempt from duties.f If it can impose 100% profits
taxes and consumption-production taxes as well as tariffs, no intermediate,
whether used for producing exports or import substitutes should be taxed,
If profits are not taxed at 100%, and if the same tax rate must be imposed

on domestic production as on imported intermediates, then even though the

good is not consumed, a tariff-production tax is imposed.

5. Benefit-Cost Analysis with Given Taxes

5.1, All Taxes Fixed

We now consider the case where the govermment project evaluator needs

to take the tariff and tax structure as given and fixed. The question is:

what shadow prices ought he to use in project evaluation? HNotice that the
number of controls in the planning exercise is now drastically reduced.

The Lagrangean of the planning problem is still expression (3.1), but now
the set of controls te be chosen are the vector of public production, x ,
and the volumes of trade, =z .

If all goods were traded, fixing all taxes would fix all consumer and pro-
ducer prices. Since our focus in this section is explicitly on public pro-
duction, it i8 convenient to assume there is a single public good; resource
savings from greater efficiency in the public sector can be used to increase

the expenditure on the public good. Lletting g denote the public good,
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our Lagrangean can now be formulated:1
SZE=-=V'(¢1,1;) SATz 4+ (x+z4y-c) +ublxg) .

The first order conditions now read as

ack
Vg ¥ uGy = %oy Ty (5.1)
-?n.-l-pkﬂo kebD (5.2)
G
Dk+u§a;k-=0 keT- (5-3)

From equations (5.2) and (5.3) we note that for traded goods the marginal
rates of transformation in the public sector must equal the international
price ratios, unity. That is, the project evaluator ought to use inter-
national prices in project evalﬁation. Notice that we have not assumed

that the fixed tax rates are in any sense optimal, Turning to non-tradeables
we note a result similar to that obtained in Section 3.3: The

shadow price of a non-traded good is its marginal foreign exchange cost.

IWe agsume for notational simplicity in this formulation that the public
good is not traded, and all other goods are, If there are non traded goeds,
fixing the production of consumption taxes does not fix the consumer price;
that depends on x , the quantity of the good produced by the govermment,
Letting

yi=yi(qi~r1) ieCNN

we obtain the following additional condition

3y ac
V +T%op —k . T‘E =0 .
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(1t is obvious that this set of results continue to hold if profits canm be
taxed up to a 100%.)

Turning té the "evaluation" of a private domestically owned project,
the analysis for arbitrary but fixed tariffs and taxes is identical to that
of Section 3 for optimally chosen tariffs and taxes. There, it will be re-
called, we established that a project is worth undertaking (i.e., worth giving
a license to) if one of the following equivalent conditions were satisfied:

(a) The profits--evaluated at domestic market prices--are greater
than the net foreign exchange cost times the shadow price of foreign exchange.

(b) Profits evaluated at domestic prices plus the induced govermment
revenues (from taxes and tariffs), evaluated at the shadow price of foreign
exchange, must be positive.

(c) Profits evaluated as a weighted average of domestic and interna-

1
1 + av/aM/n

consumption evaluated at international prices.

tional prices must be greater than times the induced change in
If only tariffs are imposed, two further ways of expressing the cri-
terion may be formulated.

(d) A private project is worth giving a license to it

i i A - 3

]

are profits evaluated at international prices; st Ay; are "direct"
i

where gAy?
i
i
government revenues., Equation (5.3) implies that the govermment ought to give
a license to a private project if profits, evaluated at international prices,

plus the government's (direct) tax revenue is greater than the foreign ex-
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change cost (evaluated at the shadow price of foreign exchnnge).l

(e} Alternatively, we can write

1+ A v

1
5 7 Y‘tif_\,yi + -——3— ';'ayi > The, - (5.4)

R [

That is, the "weighted sum" of government "direct" tax revenue and profitsmust be

greater than the value of the change in consumption (all evaluated at inter-
national prices),

As we noted earlier, for a foreign firm, where all profits are re-
patriated, and hence for which there are no direct consumption and utility

effecte the criterion is remarkably simple:

TtAY] >0  jeF.
%1
i
The project must yleld a net revenue to the govermment.

5.2. Some Taxes Controllable

How does the fact that some tariff rates are unalterable affect the
choice of the remaining tariff rates? Assume for one set of commodities,
say R, q; can be chosen by the government but that for the remaining

goods they are given &8s fixed., Assume for notational ease that all goods

llt is important to observe, that throughout, the technique the firm is
following is chosen on the basis of domestic prices. We are, therefore,
not evaluating projects that would have been undertaken had international
prices had been charged. Rather, we are evaluating at international prices
projects that are actually undertaken,
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are tradeable; i.e, A =T ., It is then trivial to confirm, on repeating

the analysis of Section 3.1 that

aci>
e (2 =-c8 1eR. (5.5)
keR ©\3% k.fR a‘*k

It follows that the consumption of all freely taxable goods should be reduced
by the same percentage, This implies that if demand elasticities are assumed
independent the tax rates on those coumodities for which we can choose are
unaffected. More generally, if elasticities of demand are not independent

we have

d

tond st ,ond, -
R 'ﬂR R’ TIRI 0E

or
-1

P d d
tg = "€ E = tpr Ml Ing]
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5.3. Quotas

It i8 not surprising that the presence of quotas alters both the
tariff structure of the remaining commodities and the shadow prices to be
used in the public sector for those commodities on which quotas have been

imposed. To the basic Lagrangean (3.1) we now add an extra term to obtain

< 1p? oy el o] 3
=V(q, B (p)) ~ AT 2, +uGx) + T $,F(¥y) + ¥ 0,y + +z, -¢)

+ 7(;; - 2,)

where E; is the quota imposed on commodity s . It is immediate that the
first-order conditions (3.4) and (3.5) continue to hold here for all { o D
and i $#s . If 8 enters into domestic production then the first order

conditions pertaining to its shadow price in the public sector read

26 =
b axs * Pg ° (5.6)
“A+p, -7=0 where 7>0 and 7(z, ~2.) =0, (5.7)

from which we obtain the fact that

ac/axs
36/3x = » =

Generally speaking then, the shadow price ¢f 8 1in the public sector is
equal to unity only when the quota does not bite. Otherwise it is greater

than unity. Turning to the structure of optimum taxes we note simply that
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both the tariffs and the production taxes are affected. For instance, 1if
we assume that tariffs may be chosen on all commodities and that s 1is
consumable, then the equation (corresponding to equation (3.6)) yielding

the structure of taxes on consumer goods reads as

t
k:c “I SE; " o (: j) iegcC. (5.8)

In the case of independent demand curves we notice from equation (5.8) that
the tariff of only commodity 8 is altered, and it is set so as to capture
the profits which would otherwise accrue to the importers of s . Comple-
ments of 8 have their consumption reduced more proportionately than is

the consumption of substitutes. That is to say the tax structure ought

to be designed so as to encourage the consumption of substitutes for the
commodity on which a quota has been imposed. This is clearly what intuition

suggests,

6. Trade Policy Dependent on Project Selection

Quite often a declision maker is cognizant of the fact that the pre-
gsence of a particular project in the country is likely to give rise to
changes in the tariff policy. In particular there is a long experience
of newly established industries requesting and obtaining protection, even
when on "purely economic' grounds this protection is questionable. To attempt
to capture this kind of situation we postulate for simplicity of notation that

for some commodity ¢ the tariff t_ 18 an increasing function of the

£

level of imports of ¢ . That is tz = tz(zz) , ti >0 ., Assume also for
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8implicity of notation that the model 18 otherwise the same as that in
Section 3. The drastic assumption that we make here, as the reader will
immediately recognize, is the assuming away of any game theoretic problems
that this kind of tariff 'response” obviously has built within it. We are
thus assuming that the tariff on ¢ responds passively to the level of
imports of 4 . It is then simple to see that the equations corresponding

to equations (3,.4) and (3.5) read here as

G =
" 'Laxi +p =0 1eD (6.1)
-).-;.pi = 0 ifgg and 1T (6.2)
At 3c atl
AV_.._..& -2+ - _l(.

It follows that for all tradeable goods except g , shadow prices are their
international prices. So far as commodity g 1is concerned, we can re-~ex-

press equation (6.3) as

at 3¢
v k
p, = A+ L ¢ LA + T o, ) (6.4)
)/ azz (:z oM keC k aqz
From equation (6.4) we can readily verify that the shadow price of commodity
£ isl
Lav av
ay.,,gfziflc._l_.au“l_,,(ﬂs-q)ﬁ- .
A A qz ¢::e A cz A k 1,
ac .} ac
S Lo B3 (Bt
2 U % %2
M-j—t?—?—lﬁ-]_-L .a.f.& t .Ea&.-]_ .a.:&i
=T R ) c, * aq k FL R d3q, ¢
£ /5 L2
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l-¢ 8+ _< > )/ . (6.5)
! 3z ( qu f)

It follows from expression (6.5) that the shadow price of commodity ¢ is
below or above the international price of ¢ depending on whether the given
tax structure reduces its consumption by less or more than is optimal, In

particular, if demand curves are independent it depends 8imply on whether

%*
9 >_% _ o
T+t <1Fe¢F= 4 °
¢ £ My

More generally, it is simple to demonstrate (see Dasgupta and Stiglitz
[7 1) that for tradeable commodities, if the tariff on some commodity k
depends on the level of imports of some other commodity k' as well as
on, say, the govermment's net production of some commodity, k" , then
the shadow prices of only k' and k" differ from their international
prices. It follows from this that the fact that the tariff on commodity
k responds unoptimally to the import or the public production of some other
commodity k' is no argument for setting the shadow price k (or for that
matter any commodity other than k' ) different from its international price,
We have found it surprising that this should be so in such an interdependent
system as we have been considering.

iIf demand curves are interdependent, then the tariffs on other goods
will, however, be affected by the constraint on the tariff on commodity g .
Just as in the case of quotas, substitutes for commodity ¢ will have their

production reduced by less than complements.
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7. Foreign Exchange Constraint

Altheugh the most natural interpretation of the models presented
thus far is in terms of the conventional models of static international
trade, there i8 no reason why the different commodities could not be treated
as well as dated commodities. As we noted earlier in Section 1.2, a foreign
exchange constraint may be interpreted as a limitation on the amount a
country can borrow in any period, To make the interpretation clearer, we
X

2 be the consumption, net output in the private

let e Yy Xypo Zge
gsector, net output in the public sector, and net imports of commodity i

at time t . We assume that all relative international prices (within each
period) are constant, so that we normalize all at unity, Let r, be the

international rate of interest at ¢t .1 Then the trade balance condition

can be written as

=0 , (7.1)

bX
" l+r

Borrowing constraint at some year t' reads as

Zrgpr Sepr s (7.2)

The basic Lagrangean (3.1) now has an extra term and it reads as

Jon3 §Zkt m }, 3 m j
v(g, ¥ (pP7)) = A¥ +uG(x) + T F (Y )+ T o, (T vy, + +2, . =¢ )
’ 3 t l'Hi‘t “ j=1*j £ k kt j=l kt xkt kt kt
+ 5 ¥ 4(e v - T2, 1) (7.3}
£ t'\€¢ Kk kt

lrhat is, 1/1+rt i8 the price today of a promise to deliver 1 dollar ef

foreign exchange at time ¢t .
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where 7t' >0 and 7t|(gt| - zkt') = 0 . The first order conditions,
k

corresponding to equations (3.4) and (3.5), now read as:

G
usg-i—-+pit-o (7.4)
t
- A = 1
Pie " THT 0 tht', L1eT (7.5)
A
Bt "7t " T, =0 LeT. (7.6)

t

Equations (7.45-(7.6) yleld the important implication that within any period
international prices ought to be used in the evaluation of public sector
projects, But if the constraint on foreign exchange is binding at t',

the rate of interest (the rate of discount) at t' should not be Xl
rather it should be somewhat higher than that.1 On the other hend, for
non-traded geods the shadow price is simply the value at international prices
of the foreign exchange that could have been generated 1f the production

of the non-~traded good had been decreased by a unit and the production of

traded goods increased,

b ae
i T TR
a6 ¢
ax i
jt
3G A
3% ¢ Llie L+,
A6 Pyt A *
axit' it 1+ I‘tt + 71:'
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If profits are taxed at 1007 then it is easy to confirm that the
private sector ought to face the same Set of prices as the public sector.
That is to say, &t the optimum the economy 18 productively efficient.

With less than 1007 profit tax this is no longer true, and indeed the rate
of discount that should be used for different non-traded goods may well be
different.

Turning to the structure of taxes, we note once again that consumption
of commodities in periods which are substitutes for consumption in periods
in which the constraint is binding is reduced by less than the consumption
in periods that are complements, That i8 to say, if the contraint is binding
for initial years the tariff structure should be designed so as to encourage
savings in the initial perieds (e.g. by having higher taxes on complements
of lelsure in order to encourage work in initial periods) and a graduzl
lowering of tariffs over time (the substitution effect encouraging the post-
ponement of consumption). We do not reproduce the formal argument here,

since it is pretty straightfoward.

8. Budget Constraint

In thies section we consider a constraint on the govermment budget
deficit in any given year, For a closed economy this constraint was looked
at originally by Boiteux [ 5], and his analysis was extended in Stiglitz
and Dasgupta [21].

The constraint may be written asl

1In writing (8.1), we have implicitly assumed that D = C ; for intermediate
goods, we have to use production prices. This does not change the results
at all.
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vq,.x,_ 2>b . (8.1)
1eD itTit t

If 5t is the dual associated with the constraint (8.1) then we have, on
. t
writing xt = A1 (1 + rn) , the simple result
n=1

3c/ax, . L 8.9,
ac/axkt

: i, keDNT. (8.2)
Ao + 8.9,

Without less of generality, let 9, > Uy * Then

Qe 36/3x

> 1. (8.3)

The shadow prices to be used in the public sector lie between the inter-
national prices and the domestic prices, regardless of whether the domestic

prices are determined by optimal or non-optimal tariffs and taxes. Similarly,

36/ax, he * 8.9, 8 4
BG/axi_ 1 - x. 1 . ( o )
et 1 AT ) e
1f we were to assume Qe ™ e then
aG/3x A

it > t+l < 1

e _ (L +r_ ) as . (8.5)

ac/axit_'_1 < t+l 5t >1 + rt+1

condition (8.5) gives a qualitative rule for the choice of the rate of dis-

count in the public sector.1

llt is, perhaps, of some interest to note that if profits were taxed at 1U0%

and the only constraint facing the government were the budget constraint (8.1},
the optimum tax structure would be such that the prices of tradeable goods
faced by the private sector would be unity. That is to say, at the optimum

T = 0 forall i . (See[71.)
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9, Distributional Objectives

Thus far we have been assuming the existence of the representative
individual whose welfare the govermment is meximizing. It is often argued,
with extremely good reason, that considerations of income distribution ought
to weigh heavily both in the determination of the structure of taxes and
tariffs and in the selection of investment projects in the public sector.
Assume that the government is interested in maximizing the individualistic

social welfare function of the form

w=W(U1, LEXY] Ur)

where there are r mnon-identical individuais in the economy. It is then

easy to show that corresponding to W there is an indirect social welfare

function
VﬂW$MP.n,%) .1
where, if B§ is the share of the jth firm owned by individual k ,
k_j
M, = ? ﬁjﬂ .

Then, in the analysis of Sections 1 to 8 we simply replace V(q, (1-1nhw-E)
by the function defined in expression (9.1). It is then easy to show (see

[ 7]) that in this instance, even though the structure of optimal taxes

and tariffs is effected by distributional consideratiomns, the basic quali-
tative propositions concerning public investment criteria (i.e. the nature

of the shadow prices to be used) remain unchanged. That is to say the
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govermment will still use international prices to evaluate public projects
in those cases where when we lgnored distyibutional objectives it was optimal

to do so.l
10. Conclusions
We now summarize the basic results obtained in this paper in the form

of a few simple rules,

10.1. Public Investment Criteria

Rule 1, The public sector ought to use a uniform set of shadow prices

in all its projects.2

Rule 2. The shadow price of a tradeable commodity is its international
price unless (a) there is a government budgetary constraint;
(b) there is a foreign exchange constraint; (c) there is a quota
on that commodity; or (d) the level of net imports (or net public
production) of that particular commodity influences unoptimally

some control (e.g. some tariff) at the disposal of the government.3

1For a fairly extensive discussion of the implications of distributional
objectives for the structure of taxation in a closed economy, see Atkinson
and Stiglitz [1].

zThia does not, of course, pertain to projects at different locations in

an economy where there are substantial transport costs. As in usual general
equilibrium analysis, one would then wish to expand the commodity space to
account for locational differences,

3There is a sense in which (c) may be viewed as a special case of (i). &
quota is like a& discontinuous tariff imposition.
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When there is a govermment budgetary constraint the shadow price

of tradeable lies between the world price and its domestic price.

When there is a foreign exchange constraint the relative prices
of commodities within each period are equal to the world price
ratios; but the rate of interest used in project evaluation is

not equal to the world rate of interest.

When there is & quota on a particular coomodity its shadow price
should be greater than its internatiomnal price, if the quota is

binding.

When the net level of imports of a commodity influences its tariff
level its shadow price should be greater or less than its inter-
national price depending on whether as a consequence of the tariff
response the consumption of the commodity is reduced (from what

it would have been had international prices been charged) or increased.

Except under those exceptions noted in Rule 2, non-tradeables

ought to be valued at their "foreign exchange” equivalent. That

is the value of the foreign exchange that would be earned if one

less unit of the given non-tradeable were produced, and the resources

diverted to the preoduction of tradeables.

In short, there is a presumption for using international prices in

project evaluation unless one of the specific exceptions noted in Rule 2 occur,1

1Here we certainly do not wish to pronounce on whether the exceptions (a)
to (d) in Rule 2 are an exception or the rule in economies one knows. Our
purpose in this paper has been solely to bring out the kinds of reasous one
would wish to bring to bear when discussing whether or not internaticmal
prices are appropriate in benefit-cost analysis.
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What is particularly useful about these results is that they show the pro-

ject evaluator what to do even in a "second best” (optimally chosen tariffs
and taxes) or "third best" (non-optimally chosen tariffs and taxes). They

show that even when there are quotas (or similar restrictions) although

one does not use international prices for the commodities on which there

is a quota, for other commodities one does.

10.2. Tariffs and Taxes

All the following rules are predicated on the assumption that lump
sum taxation is unfeasible, so that the government has to resort to distor-
tionary taxes to raise revenue. These rules are not dependent on the assump-
tion of a representative consumer, (Although our analysis employed this
assumption, a careful reading of the proofs show that it nowhere entered

the arguments for any of these results, or any of the results cited above.)1

Rule 1. In a centrally controlled economy, or in an economy where 100%
profit taxes may be levied, and in which both consumpticn, trade,
and production taxes may be imposed no taxes (either on trade or
on domestic production) should be levied on intermediates. Only

general consumption taxes ought to be imposed.

llf we assume an individualistic social welfare function

W W, eee, U = W@, eees V(@) = W(Q)
the enalysis procedes exactly as in the text, except aw/aqi i ¢
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Rule 2. Under the same circumstances as in Rule 1, if the only taxes which
can be levied are trade taxes, then the output of intermediate goods
should not be changed from what it would be at international prices.
Goods which are used both as inputs into production and as consump-
tion goods should be taxed (if it is impessible to treat the same
good differently according to use),

Rule 3. 1In an economy where profits are not completely taxed away, both
consumption and trade taxes should be employed. Imported interme-
diate goods should not be taxed if they can be treated differently
from the (same) domestically produced intermediate goods; otherwise
they should be,

Rule 4. If profits are not taxed at 100%, and firms are foreign owned then
the production tax ought teo be such as to reduce the output of
all commodities by the same percentage; the tax is independent of
the desire of the government for tax yrevenue. (See Equation (3.16).)

The following rules provide the detailed form of the tax and tariff
structure (for small taxes) under the assumption of a “representative" con-
sumer. The exact formulae that are valid regardless of the size of the revenue
are given by the equations in parentheses in the text.

Rule 5. If there is no budget constraint, no foreign exchange constraint,
no quotas, and no commodity whose tariff responds unoptimally
to the level of import or public production; and if it is feasible

to impose both conswmption and production taxes,l then the tariffs

1The same qualifications apply to Rules 6 and 7.
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and export duties should be such that the consumption of all com-
modities is reduced (along the compensated demand curve) by the
same percentage from what it would have been had international

prices been charged (equations (2.18) and (3.6)).

Rule 6. If profite are not taxed at all, and all firms are domestically
owned, then there should be a tax on domestic production such that
the output of all commodities is reduced exactly by the same per~
centage a8 that of the consumption of all commodities due to the

trade taxes.l (See equation (3.8).)

Rule 7. If only trade can be taxed, and there is no profit tax, then the
trade taxes ought to be chosen so as to reduce "excess demand™ of
each commodity by the same percentage (again along the compensated
demand curve) from what it would have been had international prices
been chargéd. (Equation (4.4).) If firms are foreign owned the
relative reduction in excess demand should be smaller the smaller is
the ratio of excess demand is to domestic private production
(equation (4.8). If there is 1007 profit taxation then the re-
duction in excess demand should be inversely proportional to the

ratlo of excess demand to consumption2 (equation (4.8a).

1A8 we noted earlier, intermediate goods are treated just like final goods.
Recall that we are treating outputs and inputs symmetrically.

21n particular, this means that output of intermediate goods is not reduced
at all.
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Rule 8, If some tariffs (export dutlies) are fixed, then the remaining
duties ought to be chosen with a view to seeing that the con-
sumption of commodities for which trade taxes can be varied is
reduced by the same percentage (along the compensated demand curve)
from what it would have been had international prices for all

commodities been charged.1

Rule 9., If there is a quote on commodity k , or if the level of tariff
on k 1is an increasing function of the net import of k , then
the tariffs are chosen 3o as to ensure that the consumption of
complements of k 1is reduced, by more than is the consumption of

substitutes,

The rules for the evaluation of projects in the priwvate sector
are considerably more complicated. Typical of the kind of results available
is the following; for the case where trade taxes are given and profits are
untaxed, the profits, valued at domestic prices must be greater than the
foreign exchange cost (valued at international prices) times the shadow

price of foreign exchange in terms of domestic consumption,

1Rules 8 and 9 are predicated on there being both consumption (trade) and
production taxes for the commodities in question. Moreover we assume that
profits are not taxed.



61

REFERENCES

[1] Atkinson, A.B. and J.E. Stiglitz. '"On the Structure of Indirect Taxes,”
mimeo (1970).

{2] Bhagwati, J,N. "Generalized Theory of Distortions and Welfare, " in
Essays in Honour of Charles Kindleberger, edited by Bhagwati, et al,
Amsterdam: North Holland Publishing Co., 1971,

{3} and V.K. Ramaswami. '"Domestic Distortions, Tariffs and
the Theory of Optimum Subsidy," Journal of Political Economy (1963).

(4} and T.N. Srinivasan. ‘"“Domestic Distortion, Tariffs and
the Theory of Optimum Subsidy: Some Further Results," Journal of
Political Economy (1969).

[5] Boiteux, M. "Sur La gestion des Monoples publics astreints a l'equilibre
budgetaire, " Econometrica (1956).

[6] Cordon, W.M. "The Structure of a Tariff System and the Effective Pro-
duction Rate, " Journal of Political Economy, 74 (June 1966), pp. 221-237,

{71 pasgupta, P. and J.E. Stiglitz. "valuation of Tradeables in Benefit-
Cost Analysis,” mimeo (1971).

[8] . "Oon Optimal Taxation and Public Productiom, " Review of
Economic Studies (January 1972).

[91 ©piemond, P.A. and J.A. Mirrlees. "Optimal Taxation and Public Productiom, "
American Economic Review (March-June 1971).

[(10] bDue, J.F. Taxation and Economic Development in Tropical Africa.
Cambridge, Mass.: M.I.T. Press, 1963.

{11} Johmson, H.G. "Optimum Welfare and Maximum Revenue Tariff,' Review
of Economic Studies (1951-1952).

fi12] victtle, I.M.D. and J,A. Mirrlees. Manual of Industrial Project Analysis
in Developing Countries, Paris: OECD, 1969.

[13] Meade, J.E. Trade and Welfare., Oxford: Oxford University Press, 1955.

[14] Mieszkowski, P. 'The Comparative Efficiency of Tariffs and Other
Tax-Subsidy Schemes as a Means of Qbtaining Revenue or Protecting
Domestic Production, " Journal of Political Economy (1966).




62

[15] Mirrlees, J.A. "On Producer Taxation,” Review of Economic Studies
(January 1972).

[16] Pigou, A.C. A Study in Public Finance. New York: MacMillan and
Co., 1947,

[(17] Ramaswami, V.K. and T.N. Srinivasan, "Optimal Subsidies and Taxes
when some Factors are Traded, " Journal of Political Economy, 1968.

{18] Ramsey, F.P. "“A Contribution to the Theory of Taxation," Economic
Journal (1927). '

[19] Ruffin, R.J. *“rariffs, Intermediate Goods, and Domestic Protection,”
American Economic Review, 59 (January 1969), pp. 29-69.

[20] Sen, A.K. "Accounting Prices and Control Areas: Am Approach to Project
Evaluation, " forthcoming, Economic Journal.

[21] Stiglitz, J.E. and P. Dasgupta. "pifferential Taxation, Public Goods,
and Economic Efficiency, " Review of Economic Studies (1971).

[22] UNIDO. Guidelines for Project Evaluation in Developing Countries,
mimeo, 1970,




