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THE COSTS OF PROTECTION :

THE OLD AND NEW ARGUMENTS

by

*
Peter B. Dixon

1. INTRODUCTION

This paper has three basic aims. The first is to provide a
short derivation of the general formula for quantifying the costs of protection.
The second is to demonstrate that widely used theoretical simplifications of
the general formula, and faulty techniques of empirical application, may have
led to gross underestimates of the costs of protection, especially for a
small developed economy such as Australia. The third objective, which is

closely linked with the second, is to suggest the direction in which statistical

work will have to be taken ﬁo,vao<wmm a basis for satisfactory estimates.

The motivation for the paper is given by the recent Report of the

Committee to Advise on Policies for Manufacturing Industry (hereafter, the

Jackson Report). The Committee put research into the costs of protection as

a top priority area. They wrote :

"We are acutely aware of the great uncertainty about the

benefits and costs in the Australian situation, of structural

change induced by lower tariffs. There is a clear and urgent
:mmm for more work to be done." (Jackson Report, p. 171.)

* I could not have written this

paper without the enthusiastic enco -
ment of Alan A. Powell. rees
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8. CONCLUSION 2. THE COSTS OF PROTECTION IN FOUR PARTS

The key words in this paper are disaggregation, w:¢ﬂp-w:g5mnﬁ« The costs of protection are usually analysed with reference to a

specialization and scale economies. Our conclusion is that empirical . . 1
P 3 version of the following model.

analyses which do not treat these phenomena simultaneously cannot reveal
anything useful about the costs of protection in small developed economies. 1. Community consumption behaviour is described as though the
aggregate consumption vector is chosen to maximize a utility function

subject to the aggregate budget constraint, i.e., actually observed com~
The discussion was organized under four headings, the terms .
sumption

of trade effect, the efficiency effect, the consumption gain and . C maximizes U(C)
the production gain. Under each heading, we have outlined what subject to

appears to be the dominant approach in empirical work. We Found

where C is the aggregate community consumption vector, P is the vector of
that the first two terms, the terms of trade effect and the ] 8 v P ’

domestic prices, and Y is the aggregate community expenditure level.
efficiency effect, are normally assumed to be zero. In both p ’ ggreg Y exp e

cases, we suggested that for a small developed economy the The utility maximizing assumption implies that there exists

two effects are probably positive and may be large. On the X > 0 such that

third and fourth terms, the consumption and production gains,

we found that existing analyses generally rely on an aggregative (2.1) Uy = ap ,
elasticities approach. This led us to investigate aggregation A
where VU(C) is the vector of first partial derivatives of U, i.e., the
effects, and brought us to the conclusion that aggregation can lead . L.
. marginal utilities.
to gross underestimates of both the consumption and production

gains.

1. The style of presentation here is closest to Meade [1955] and Johnson
{1960, 19657 . However, the numerous analyses (e.g., Corden [1957]
Stern [1964]1 , Wemelsfelder [1960] and Basevi [1968]) based on

consumer and producer surplus diagrams are an alternative presentation
of the same thing.

This conclusion is perhaps obvious. The classical argument ’
for free trade %m that there are gains from the reallocation of
resources between production activities and the reallocation of
expenditure between consumption activities. The argument can

only be given a fair test in a model which adequately recognizes

the multitude of alternative activities both in production and

consumption.

14428/80-3



~xoded
STYL UT UCTSSTDSTP oY) 03 30UdI87FTP uejrodur ou edonporaut syndut
S1BIPOULIIUT "sindur 93RTPOWIOIUT OU oI 9JOYF IBYI outdewt TITM Oy °T

92Uy ‘oIBIIOM
JO TOAST IBTIITUL 9YJ 1® 1397 Juraq ISTIYM £1TI0YINE [RUISING up Aq
uwPOXBL, 8 PTNOd AlTunumod 8yl ydIym Aq ‘9p ‘3unoue 2yl £q psanseouw oae

A0338A FFTIBY OUY3 UT “3Ip ‘eBuByd TrBWS B wOXy sured sy ‘g

2 - 03 = W (y°2)
IBYyl 0s 9pea} AIISNPUT-BIJUT OU ST adayy, ‘p

*Ad1SUPUT JOIOW DYL UTYITA
it i

sassancad UsoM1aq JIBFSURIL BIINOSIA 0#0&&500 Oyl WoIl sae wﬁn.m.mw

T
("41ddns pue puewep 5T3sewop Aq PAUTWILILP 8G 01 § MOTI® pue
aclew ayy, TPRITUTT 9dB SI9FSUBRd]l POANOSIA I0F $OTITTTqTSsod -
0 = Y1 105 ueo on ‘spood pepeli-uou jo ased ayi uj) *$3S00 ddUBINSUT
BY} PUBR ©SPTAISTIPUT POUTIOP ATPROIQ OM) 9yl UT posn ade
pue 3xodsueil PaIouST SABY 9M ‘DIUSTUSAUOD 04 *satun Asuaxans

SOXTW SVANOSOI JUSADIITP 8SNEedsq JoUIW oJae suted asBYY, ..meMU
. b : L R T

dT3sowop ut psssaxdxs sootad jxodut pue 1rodxe yo 103094 8yl ST 4 sxoynm
PUB 1BaUM USBA1S] SSDanosed BUTIFTYS wouy suted oyl 1ostyed siTnsed -

#0a-(q) @Yyl  'sessedoad USeM1Sq SIITUS POINOSAT JOF SOTITTIqISSOd
1 0+ d = d €2
a3y1 ArT3uspt Areienbepe o1 STTIRI 3T IT SATIPUIOIUT Adoa ¢ 10U
Lew Topow B ‘pozTufoosd BIR STEDS JO SOTWOUODD JT UDAS 1BYL SMOYUS
Aq seotad praom o3 pejerex exe seorad osrisemog ‘¢
oTqe3 ®y3 ‘puoosg  ruotie(noads STYI 109{8d A0 WATIUOD pTnOD
yogeesasd perressp ATuc ‘aessuoy rAaisnpur pejosjoad oyl UTYITM ﬂ.moﬂvﬁmasm jrodxs 9I® $,1 PolBIDOSSE
5983900ad UT $3500 TRUTSJIRU SBUT] G°T JO GZ°T OddM 81500 ofRIear oy3 pue sizodxs se pejoxdrsiur oq 03 ol K 30 siusuoduod sarjedey)
reys perrdut Aoyl  -Burdanioeynuey URTTRLISNY JO UonM 03 *s1rodUT JOo 103084 943 ST W pue sizodur yo 3tun xod selex F3tIes
saejeurged aTeds sATIRAGRSUCD @3Tnb 9q o3 ssend om jeys peidope JOo 10303A oyl ST 3 pue M»mu:muzo AX3SNPUT JO JI03ID0A DY3 ST 7 SIOYM
e ‘sjuswrtasdxe syl ur rsuoTiotalsea aotad Aq ino psrna eq
CHI o+ Zd = & (z'2)
jou pTnoys pue ‘vouridaodwt TRITA FO 9q APW SSTWOUODS BTEDS
fisaty  *sMOTTOF B Bar uotiosijoad Jo 53800 Syl JO SBIPNIS ‘UoT3D9110d FITael pur 3ndino A3runumos
TeoTardus aoF 7 oTqe: JO SuOTIROTTAWT UTBW OMI Byl JO onyeA 9yl yo ums oYl ST ‘X ‘388png L3Tunumiod ayy ‘z

4 v



40. 5.

*

gain from removing the 33% tariff os.rmdm.wm between 2.3 and 2.6% (2.5) dY = mav.N + t'M) - d6

3
of national income. This is consistent with the results which

*
. c s i in community spending arising from the
usually emerge for the conventional elasticities model presented where dY is the change in community sp g 2

: . s i dt, in the tariff vector, and the
in subsection 6.1. It would appear that the recognition of combined effects of the change, s X t ’

- 3 1t 1 Ou b
economies of scale does not by itself have important implications welfare-compensating "tax," d 1so,
for the measurement of the production gain. Similarily, if we (2.6) m<ﬁ = p'dC + EE.n ,

allow for intra-industry specialization in the absence of scale

3 PR where dC and mawu. are the vectors of changes in C and P associated
economies, we may not generate any marked deviation from

conventional vesults. In experiment 1, where there are no with the compensated tariff reform. Finally, since community
scale economies (y, = ys = 1), the production gain is 2.3%, utility is unchanged, we can write

both when the intra-industry specialization option is available U = (v)'dc = 0 .

(row (c¢)) and when it is not available (row AUVV.H The

Hence, via (2.1), we have
dramatic results come when we introduce economies of scale and

intra-industry specialization simultaneously. For example, in 2.7) P'ldCc = 0.
experiment 5, the 33% tariff on''cars' generates a welfare cost
of 24.5% of the national income. On combining (2.5) -~ (2.7) we obtain an expression for the

welfare gain from the tariff reform,
The results in the right half of table 2 are similar

to those on the left, but the percentage gains from moving to (2.8) a6 = d(P'zZ + ﬁ.zv - @'c.
free trade are smaller because of a negative efficiency effect.

By using (2.3) and (2.4), we see that (2.8) implies
The profit maximizing monopolist restricts his output below the

' f ' v
GNP maximizing level, and the elimination of protection induces d6 = - [(dP) - (dt) M+ P dZ + T dM ,
him to reduce it still further. However, the production gains which may be rewritten as :
s . iz fvit _

arising from the switch from activity 2 to activity 3 tend to (2.9) a6 = - muwv_z (terms of trade effect)
swamp the negative efficiency effect, + plaz (efficiency effect)

+ t'dc (consumption gain)
* 'dz ducti i
With y5 = y3 = 1, (7.3) and (7.9) imply that the rate of -t (production gain) .

transformation between Z, and Z; is the same in domestic
production and in international exchange. Hence there are
no gains from reallocating resources between Z, and Z:.
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38.

experiments, the tariff induces the monopolist to operate activity

2. In experiment 6 he chooses activity 3.

The (b)-rows in the GNP and profit maximizing parts of the

table are solutions when

PyZy) 4+ PoZy
and PyZy - W(L - Ly)

are maximized. Hence, they ave the free trade solutions for a-model
which excluded activity 3. The (e)-row will always be the free trade
solution when activity 3 is included - under (7.3) - (7.6), (7.9) and free
trade, activity 2 will never be preferred to activity 3 with either

set of behavioral assumptions when Yy =Yg oo

The welfare effects of removing the tariff on activity 2
are indicated in columns (5) - (6) and (9) - (10). Columns (5)

and (9) give the values of GNP in world prices

i.e. GNP E L P, Z,
W ) i7i
i
We note that 1
deNP_ = I P. d %,
W < i i
i
= Lp,d% -~ ft,dZ, .
P i i i i

Hence the change in mzmz induced by the removal of the tariff is
the sum of the efficiency effect and the production gain, (see

(2.9)). In the GNP maximizing model, the efficiency effect is zero

1
We are assuming that international prices are given; i.e.,there is no
terms of trade effect, see section 3.

c.i,f. price of Canadian imports of bolts, say, from the U.S. is

unaffected by the Canadian tariff concessions. (In terms of our notation,

mv‘uovszwmz.vo.u

i i
The Canadian argument emphasizes the advantages of free trade

areas, customs unions and tariff bargaining to small countries. For

Australia, it might be particularly beneficial to be involved in a tariff

round on manufactured products with the large industrial blocks, U.S., Japan

and the E.E.C..
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36.

maximize the domestic prices value of GNP,i.e.;they choose %), Zp

and Z; to mazimize mzma D wm NM subject to (7.2), (7.3) and (7.7).
i

However, in the presence of scale economies, it is not clear what
micro behavioral assumptions are necessary to support the adoption
of GNP maximization. In the right half of the table, we have
assumed that the'motor vehicles and parts industry is run by a
monopolist and that the'wheat industry is competitive. WYages

equal the value of labour's marginal product in'wheat,'i.e.

¥i- 1
(7.11) W = viPylsy N

and the monopolist chooses Zp and Zs to maximize

T = PpZy + P32y ~ W(Lp + L3z)
subject to (7.3), (7.7) and (7.11). Hence the "motor vehicles
and @mﬁﬁm_w%o&com% exercises his monopoly power in a slightly
unusual way. He is a price taker in his product market, but he
recognizes that output expansions force factor prices against
him. Therefore, despite increasing returns to scale, his marginal
cost curve eventually has a positive slope, and his profit maximizing

problem has a finite solution.

The computations were performed by varying L in increments
of .001 from O to 1. For each value of Ly, we computed asw wage
rate (according to (7.11))and the output om:znmmm_ﬁmooosmwum to (7.2)).
Next, we used (7.3) to compute values for 2, and 3; under the
assumptions that Lo and Ly were (1 - Lj). It is obvious that
activities 2 and 3 will never need to be operated simulitaneously
under either GNP or profit maximizing. Hence, the GNP maximizing
solution occurs at the value for Lj which maximizes Ji(L;) where

Jy is defined by

J1(11) = max (P12; + PpZp,Py2Z; + PeZ3)

neutral with respect to tariff reforms, However, recent contributions to
the literature on international trade suggest that one of the main benefits
ommwamwﬂﬂmmmoosom<wmwsmwo<msm=nmwsﬁvmmmmwnwmsn%om swawmnm.H awmam

are three main arguments and they can be classified under the headings

market structure effects, rent seeking and X-inefficiencies.

4.1 Market Structure Effects

There is little doubt that highly protected Australian firms
have output levels well below minimum efficient scale. This might not be
surprising in view of the limited size of the Australian market. However, a
phenomenon that does require explanation is the coexistence of several firms
of less than optimal size in one industry. This is inconsistent with the
assumption that producers use the economy's resources to maximize the value of
output, and it makes us wonder why price competition hasn't eliminated some
firms, leaving the remaining firm(s) with sufficiently large sales volumes to

allow more complete exploitation of economies of scale.

Answers are offered by various theories of oligopolistic
behaviour.  For example, import price plus tariff ﬁmw + ﬁWu may provide a
convenient industry pricing signal. Each firm recognizes that attempts to
increase market share by price cutting could trigger a price war, with
uncertain and possibly disastrous results.  Aversion to price competition will
be strengthened if all the local companies are subsidiaries of large foreign
corporations. In this case, each firm will be able to draw on the resources of
the parent company, so that a price war could be a very long and expensive
operation, even for the eventual winner({s). Foreign ownership may also
inhibit efficiency-promoting mergers, while fear of government anti-monopoly
policy may lead all firms to feel that it is in their best interests to tolerate

some competition.

1. A particularly helpful reference is Corden [1975, Ch. 81, and this
section relies heavily on it.
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34.

once we consider a model in which major intva-industry resource

allocation distortions are not ruled out?

7.2 The Computations
Table 2 presents model solutions for 6 sets of parameter
values. Hopefully these illustrate the model's more important

properties, although it must be vecognized that an infinite

variety of other experiments are possible.

In all experiments reported in Table 2,
(7.10) Py = 1.0.

This merely provides a normalization for the monetary unit. It
also makes mm a convenient parameter for fixing the international
rate of exchange between'wheat'and 'cars and''wheat'and"parts.”

(The rate of exchange between cars and parts is fixed by (7.9).)
The second common feature of the experiments is that y; = .5.

If labour earns its marginal product, then our assumption implies
that labour inputs represent half the costs in the''wheat wdazmﬁd%u.
A third Ffeature is that in all experiments, the "initial'
situation is one in which activity 2 is protected by a 33%

ad valorem tariff, i.e. ty is set so that

T, = /Py = J\:.w *t)) = .35

There are no other tariffs, and in the "final" situation the

tariff on activity 2 is removed.

Solutions were computed under two different behavioral
assumptions. In the left half of the table we have ruled out

efficiency effects (see section %) by assuming that producers

11.

example, IAC tariff inquiries absorb the time of highly paid labour
from the participating firms. This fact was recognized by the Jackson
Committee when they recommended a reduction in the duration of IAC

inquiries to (among other reasons) "reduce the costs to all ﬁmaﬁwmwww

While the costs of tariff administration and tariff lobbying
must be counted as costs of protection, it is reasonable to suppose that in
Australia they are rather minor. The I.A.C. budget for 1974-75 represented
about 1/100 of one per cent of GNP. The costs to firms of preparing sub-
missions to I.A.C. inquiries is unknown. However, these costs must
certainly be rather small in comparison to the rent seeking costs identified
in some other countries. The very open, public nature of tariff making in
Australia precludes the necessity for entrepreneurs to place relatives in the
public service or to maintain offices in the capital city so as to be

constantly in touch with key public cmmwowmym.m

4.3 X-efficiency

It is normally assumed that firms will choose their inputs to
minimize the cost of their outputs. However, it has been suggested that
protection might encourage resource wastage within firms, i.e., X-inefficiencies.
The argument is far from straight-forward, and at this stage it is not well
developed even in the theoretical literature. Perhaps the most relevant
possibility for Australia is the idea that "made-to-measure’ tariffs protect

"lazy' management. Lack of local effort becomes a reason for tariff increases.

However, the empirical importance of this phenomenon is not known, and the

1. Jackson Report, p. 172.

Pt i e

2. See Krueger {19747 .
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32.

(7.4) vy, > 1, i=2,3

(7.5) a, = ® , i=2,3

and (7.6) 6, > 8

(7.3) and (7.%) imply increasing returns to scale in
activities 2 and 3 until labour inputs reach critical levels
8, and 6:. Thereafter there are constant returns to scale. Uy
is greater than 0:, see (7.6), imposing the idea that a fully
efficient scale of production is reached at a smaller commitment
of vesources in the production of'parts”than in'cavs." (7.5)
sets the a, so that the production functions are continuous

(although not differentiable) at the labour input which exhausts

the scale economies.

Labour units are chosen so that the economy resource

constraint can be written as

3
7.7y 1L, = 1
i=1

Domestic prices are determined by

(7.8) P, =P, + T

where mw is the domestic price of commodity i, P, is the world

i
1
price and t; is the tariff. Finally world prices for'cars"
mua_wmddm.mmﬁwmm<
(7.9) e, / P, o7 o2, /a,
H: -
If good i is exported, t. should be thought of as an export subsidy,

possibly at the rate zerd.

13.

5. THE CONSUMPTION GAIN

The third term, the consumption gain, has been analysed
theoretically and measured empirically by numerous m:nSOﬂm.H There
appears to be unanimous agreement that for most countries it represents

less than 1 or 2 per cent of GNP, even for a major tariff reform.

In this section we will attempt to explain this finding and suggest how

a more comprehensive analysis may well reverse it.

5.1 An Elasticities formula for the Consumption Gain

The first step in determining the likely size of the consumption
gain is to relate it to familiar economic parameters, in this case,
consumer demand elasticities. We start by writing

(5.1) dC = Cc and

(5.2) c

np + Ey N

where C is the consumption vector and the superscript ~ denotes diagonal
matrix. ¢ is the vector of proportionate changes in consumption. The
typical element of ¢  is an\nw . n is the matrix of own and cross
elasticities of demand: :wu is the cross elasticity of demand for good i
with respect to changes in the price of good j . E is the vector of
expenditure elasticities and p and y are mmm@mnﬂw<m~<.nrm vector of

proportionate changes in prices and the proportionate change in expenditure

level.

1. See in particular Johnson [1960, 19651.
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30.

specialization. Producers must reduce product variety to exploit the
economies associated with longer production runs. Domestic demand for
variety is then satisfied by imports, while domestic producers maintain low

costs by expanding into export markets.

In the next section, we argue that intra-industry resource re-
allocation, based on exploitation of scale economies, could have major
implications for the measurement of the production gain. n fact, it seems
most unlikely that the production gain can be even approximated in a model

which excludes these phenomena.

15.

consumption gain to the extent that they induce changes in the consumption
of tariff bearing tradeables. No serious error is likely if we simply

s 1
ignore the changes in the prices of non-traded goods.” Under (5.5),

(5.4) becomes

(5.6) L. s wa

and at this stage, we can introduce various typical assumptions about

demand systems.

5.2 Johnson's Assessment of the Consumption Gain

The first attempt at analysing a formula similar to (5.6)
was by Johnson [1960}. He looked at two alternative simplificationms.
- 2

In the first, he in effect assumed that N is a diagonal matrix. Then

(5.6) implies that

(5.7)

SO
-
o IR §

B
t
-
par 1
-

1. Our implied assumption is that there is no substitution in consumption
between tradeables and non-tradeables; i.e., the utility function is of
the form

’ T
U{C) = min mGonav s czAnva where € and oz are

subvectors of € referring to the consumption of tradables and non-
tradables.

2. This assumption violates the homogeneity condition. We would expect

mmwb = 0 . Johnson argued that the inclusion of the off diagonal
3

terms, which would be mainly positive, would further reduce his
estimates of the consumption gain.

14428/806
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28.

that production gains arise principally from resource shifts between

say "manufacturing” and "primary industry.” No significance is attached
to shifts between, for example, producing four and six-cylinder cars. Some
justification might be made for excluding intra-industry resource realloca-
tion from the calculation of the production gain if commodities within the
same broadly defined industry are protected at a uniform ad valorem rate.

In this case, it might vo argued that tariffs do not distort resource alloca~
tion within industries.’ However, in Australia the assumption of uniform
intra-industry tariffs is clearly counter-factual when applied to industries
such as "manufacturing,” or even to input-output classifications such as

"motor-vehicles and parts."

A second possible reason for excluding intra-industry resource
reallocations would be that they are empirically unimportant. But just
the opposite appears to be true, even when quite disaggregated industry
definitions apply. For example, after analysing evidence for the EEC from

91 industries, Balassa [1966, p. 471} concluded

"The results point to the importance of intra-industry
specialization in trade among industrial countries
and provide support to the hypothesis that trade
liberalization would result in intra-industry rather

than inter-industry specialization.!

Similar conclusions have been reached by the Canadian writers. Wonnacott

[1975, p. 23} notes that

1. The argument would have to exclude the phenomena discussed in sub-
section 4.1.

17.

is there any chance that econometric estimates of n ; based on the
additivity assumption, could weaken Johanson's claim that the consumption
gain is small? If the answer is no, which appears to be the case, we
will have a useful comclusion - there would be no point in a detailed
econometric study of the consumption gain in which demand system was
specified via an additive utility function. It may be true that the
consumption gain is very small, but such a study could reveal nothing
else, and if the consumption gain is very small, it is not important

to know exactly how small.

Additivity implies that

1 . EEa, E,
(5.8) n,, o= o—dd 45 =
ij W ij w
where amu =1 for i =3 and zero otherwise, and w 1is a parameter,

often called the Frisch parameter.

On substituting (5.8) into (5.6) we obtain

eac _ 1) A ~
- = efuﬂ (t )E(I - B MM T,
i.e.
t'de 1\ +~° 4
(5.9) ¥ = GAM ﬂ.v T B(I-8)T ,
where m. is the row vector whose typical element, mw , is the marginal
propensity te consume good 1 , 1i.,e., mw = mew and m~ is the square

matrix, every row of which is the vector B .

1. Derivations are in Frisch [1959], Houthakker {1960] , Powell [1974]
and numerous other places.
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26,

Formula (6.3) may be compared with (5.9). It reduces
to a convenient form, similar to (5.10), i.e.,

2

1
-t dZ 2 :
i V. - (£ 7, <wU R

(6.4) —— = ¢ LT

5 i ; 1
and just as (5.10) suggested the likely maximum size of the measured
consumption gain under conventional demand elasticity assumptions, (6.4)
can be used to assess the probable maximum size of the measured production
gain under conventional supply elasticity assumptions. For example, if
commodities accounting for approximately half the value of the national

output are protected by a 50% ad valorem tariff, then

1 = I
(6.5) ~E42 gy ) 1250 - Lo62s
L
= ¢ ¥ (.0625) .
A "high" value for ¢ is 1. Notice that y is a weighted average of the ww

and that ww is approximately the own supply elasticity for good i. Hence ¢
can be interpreted as a weighted average of own supply elasticities. Costs
of protection studies have generally used low own supply elasticities. For
example, Stern's [1964, p. 463] supply elasticities were in the range 0 to 0.5.

For Wemelsfelder [1960, p. 99] the implied own supply elasticity for protected

"industrial end-products' was approximately 1. Similarly, Lipsey [1975,
p. 6751, implied a typical supply elasticity of 1. If we adopt the value
Yo=1, n:mngﬁm.mu implies that a 1% reduction in all tariffs (i.e., ¢ = .01)

would produce a production gain equivalent to a .0625% increase in GNP.

19,

which reduces to mvvncxwamnmwww

i3

2
(5.11) Cons. G L 3 2 B. - (1. B.) (1 -1

i
~
(™
~
«»
—

faid 3e }
4

Thus, continuing with our example, we see that the consumption gain from
totally eliminating the tariffsis equivalent to a 1.042 per cent increase

in consumption expenditure.

It seems safe to conclude that for most countries, the value
for the consumption gain from the movement to free trade, if measured with
reference to a demand system generated from an additive utility functiom,
would represent no more than a very small percentage of the GNP. 1In
this subsection we have analysed the consumption gain under the
assumption of an additive utility function with a typical Frisch parameter.
Even with very high and non-uniform tariffs (50% ad valorem on the
commodities accounting for half the marginal dollar of expenditure),
the consumption gain ZWm equivalent to barely 1% of consumption

expenditure,

1. (5.11) is an approximation because the mw and w have to be treated
as constants, i.e.,we have assumed that they are insensitive with
respect to compensated price chances. The popular linear expenditure

system has the property of constant m»m . It also generates

a constant w (constant with respect to compensated price changes)
if all the expenditure elasticities are 1 .

144287807
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6. THE PRODUCTION GAIN

The fourth term, the production gain, has been analysed in much
the same way as the consumption gain. However, less is known about systems
of supply elasticities than systems of demand elasticities, and consequently
there has been less certainty about the size of the production gain. The
usual conclusion is that the production gain is more important than the

consumption gain, but still represents a very small share of the GNP.

6.1 An Elasticities Analysis of the Production Gain

Almost all assessments of the production gain have used supply
elasticities. Hence they have been based on the assumption that supply
functions exist and are awmmwaasnwmcum.w This has been supported by the idea
that the- economy's product transformation frontier is differentiable and that

the production possibilities form a convex set, i.e., the transformation

frontier is concave from below. For example, we might assume that

6.1) f(Z) = z ow Nw -1 =0 ,
H

where the ow and rw are positive parameters, and each of the r» is greater

2
than 1. Then provided that producers choose the Nw to maximize P'Z

subject to (6.1), it can be shown that the matrix of own and cross supply

1. Differentiability is a convenient assumption, but is not fundamental.
Linear programming models, in which the supply relations are
correspondences rather than functions, give similar production gain
results, e.g., see Evans [19721, bixon [1975, p. 391 .

2. (6.1) is a generalization of Powell and Gruen's constant elasticity of
transformation (CET) frontier.  With CET, :w = h for all i. See
Powell and Gruen ([1968] .

21.

the elasticity of substitution between them is zero and 7 , the matrix
of compensated elasticities has only zero elements. In such a model,

the measured consumption gain from a movement to free trade will be zero.
Now imagine that a more detailed model is constructed. We will assume

that the original model was correct in assigning a zero substitution
elasticity for sweaters-food., However, in the new model sweaters are

split into two groups wool-sweaters and synthetic sweaters, and the utility

function becomes

{(a) cAoH s nwv = SFDAOH , omv
1
(5.13) where
-p -p -~ 1/p
(®) G = (G +Cy)
and nHH N on are the consumptions of woollen sweaters and synthetic

sweaters respectively, and p > 1 is a parameter.

(5.13) (a) implies that utility depends on an index of the
consumptions of different types of sweaters, the index being (5.13) (b).
The two different types of sweaters may be very good substitutes in
generating a unit of sweater consumption., The elasticity of substitution

between them is

€]

i

1/(1+p)

We assume that there is a tariff on the import of synthetic
sweaters and that woollen sweaters and food are duty free. Then the

consumption gain from removing the tariff can be found as follows.

1. Again some inessential parameters have been omitted.
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