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TARIFT STRUCTURLS AND PROTECTION

I, THIRODUCTION

In the literature on taviffis cconomists have pald scant attention to
tariff structurcs, confining their interczt for the most part to the
level end ceffccte of u ganeral tariff. Wowcver, over the past decade a
few writens have called attention to the significance of a tariff schedule
vhich applicy diffcront yates to intemnediate and final goods.  The
protective offect of such a stvacture on a particul:r good is determined
not only by the tovdff rate on the output, but also by the duty on
inputs veed in producing the guod,

Clavenes T Dovber in 1955 woted that " attewpiing to assess tho
proteciion given by on particenlar taviff yate it is dwportabnt to dis-
Cingrich botoeen the formanl or publiched rate and. .. the terifif's offcetive
JoveMT Uhe Meficctive! tariff vote dn turn, depends Ven the prorortion
of finel value of the jndustey's preduct thet consists of yaw matevicls aw
supplics ond oa the terns on wideh these waterials can be 1n1x<ﬂ:v:cxl."2
Profeseor Barbir vent on to dewsasticte "that where the Lariff on the row
waterial dg lewver than the tarifl on the final product the effcctive
level of proteciion will exceed the apporent rate of protectdon, wherve the
tvo are cqual the cffective and the gpperent rate of protection will be
the seme, and vhere the taviff on the raw noterial is highar than the
tari{f on the final product the effcctive rate of protection ¥eceived by

)

1”3
the manufecturer vI1L Lo Jess thin the rate applicd to his final product.

"Canadian Taviff Policy", Conadian Journal of Feonoinies and Political

Seicence, Neovenbur, 1955, p.523.
20, o
Ibid., p.523,

e e

.]..;l.“_:.i;(l,". s P 524,



“De

Barbenr develops an cxanple running pproximately as follows. Supposo
theve is a 20% ad valoxem taziff on a product, and that the wmanufacturer
of this product purchases raw waterlals at world prices swounting to onc
half of the final value of the product, In such a case the 207 tnrjff on
the final price of the good provides the mrnufacturer with a total net
protection of 407 of the value he adds to the product. In ofhor wvordsa,
the manufacturer's costs can conunt td.ﬁOﬁ more than thoce of a foreign
producesr hut still be coupetitive in the domestic marlet., Forthemeore,
if the manufacturer's proportion of valu: zdded werc cnly, say, 25%, tha

i

cffective level of pontection vould zosvat to 807.

At ebout the sows thie a Suodich Royal Cermicoion vee in Lhe procass

ceviaing the Suvedich enctons teviff,  Tn ite report, rubmiticed dn ey,

O
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1256, the Cousdssion presonted ¢ schodule of rotes puzpostedly duvelving

" mek Loviffoprotienion which, dnorelaticn to the i i (eroensning)
5
costs, ds ol equal height for all clecsnee of goode,'

Hore reccutly, sewvernal other ceonosdets have considered this thoae.

WL Corden citesPavber in bis discussion of the Austrelimm tewilf, and
Tas ) . )
presents o formula for caleulaoiing the affcctive rvote of protection.

Santlapn lacawio of the UL, FEeonendce Conaissicn for Latin Lierica, in an

t! . , . . .
extensive treativat of priecctionfun in Latin Awcrica, recowmends a uniforn

1

net level of protection aleng the lines of the Swedish approach, and presents

4 ;

*Ibid., pp.523-24.,

5

Swedish Custows Tariff Corwission, Revicion of the Swedish Custons
Tariff, Stockhiolw, 1957 A7, This docuient 18 a sumimary in Englich of
[rDR RN, 2 3
portions of the origiuul xepovt. Appzrently the analytical Drasevork is
contained in the (complete) Swedish version,

6 . . . ; ,
"The Terdff" in Alex Hunter, ed., The Beonomics of Australian Industry,
FMelbourne Universily Press, 1963, pp.1$5-197.
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a formula,  However, neither of these latter tuvo writer: slgniflcently
elaborated the concepts developed coxller,
Recently, advances in this problem have been made by lHarry Johmsen on
R R 9 . 10
the theoretical side,  while Glorglo Basevl”™ and Bela Balassa™ have
caryied ovl sowe cnpilvical investigatlions, In the followlng I have drawn

heavlly on all theece.

IL. AWATNCICAT, Y RAEEONE

A tevi O dntroducos a divergence batween the vorld market price of
a good wnd the domestic price, This divergence may be expressed in tewns
of cither world vavker values or domestic valuces, JTn this scction the net

protective efifeet of

a Leniff ugloug vorld moilel values i derived, and thea
the saae thing 1o done using doanstic valuas,
In the anclyois  below the following ere cssuncd:  (a) The
) :

vorld surply of doscctic inponts ds prefectly clostice (b)) Whe toariff s

fully opevaiive o cereating a divergence Letuveen docmstic and international

valucu.  (¢) The only souvice of divengence betveen denestie and Intevnational

alues 4o the towifF.  (d) Production functions ave ddentical theoughout
the vould,  (e) vhere io intemational wabillty of goods and lwaobility of
factors.

Figure 1 shows an excess domand curve for @ glven commodity In the

country under connideration,

7 .
"Protecelonifizo v Industrializacidén en Amerfea Latina", Poletin
Yeonealeo de fuacvica Latina, Mewceh, 1964, PP« £6--88.

8”The Theory of Turdff Strueture with Speleal Refercnce to World
Trade and Developnent", in Harry G. Johnson and Peter B, Kenen, Trade and
Developuent, Geneva, Jibraiyic Droz, 1965, pp.9-29.
9||.| a Mot 17 Q . i
The U8, Tariff Structure:! Estinstes of Effcetive Rates of Protzeli
of U8, Industrics cod Industiial Lebox', Review of nggommcﬂ apd Styfiu'i
forthcoming, - ’

0 o e
"Tariff Protection in Industrial Countries: Au Fvaluation", Jowrmal
of Political Leonory, December,”2965; pp.573-594,
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The world price is Ol-‘], but a tewiff of ]’.J]?z results Ju a dowcstic peice

of O The fivst assomptlon dunlics thot the world price s wnarfected

2.
by any rcduction in this combry's denned as g reselt of oo tewiff. This

genewally ceceptobie 1f the covnmiy's dernd fo rnall yelitive (o

12,
]

wordd densnd foir the gosd, The socond covveption exncludes from the anclyris,

Loxr cxiupley, a toviff of ]?j]?? on on erpori pood,  Aoide from treecpost

costs, cven Lf such o taxd€F aopervs dn Ll echadule, S d¢ ner "1y none

operubive dn creeting o divergencs Letvoon donestie and international

or
(%)

"

valuen, Thig assuention oleo cneled {

ce Mencensive tachff votes vhich

arc wmore thric suificicut to elindn-te fwnovte.  In this rense a toviff of

PlPr 1s excenssive becavse 1t will vot vaise the donantic price beyoud the
5 )

no trade puice of OP The thind essveption exludes the lrossilility of

4°

other barviers to free trade such os exchange ond Tipoent contyoels, If

such controls linited fwporis to sy, 09, the dencstice price of QY
bl Jo \j l 3

would be grcater than the duty~paid price of OP?.

L. WMorld Market Velues
Let § = money velus of total output of a glvan good at world
priccs,

M = woney value of gnputs used by the industyy in the pro-
duction of the goud (row watevials, seni-finished pro-
ducts, and scrvices bought from other incustyies), at
world prices,



V = money value added in the production of the good
(compensativa of employces, profity, cepltal

congumption allowances, ete., of the industuy), at

world prices.
Then
(1) S=M4V
But in domectie production cquation (1) wust bo modified to take futo

account the divergenee botween doncstic and inkternational valuos so that

2 SQ o+t )= b)) VO L
) (b e) @ HQL o e) F V(L)
vhere
t = the tacifi wafc on the good produced by the industuy
t, = the toviff rate on the inpots

£+ the vt vate of proteetion of value cdded in tha fnductay,

o
@ . . PR - 11 . oy 12
Solving cquution (2) for L vicelds (3).
,
(3) f o= 6t - M,
A -
v
Novey Joleoon, vsing an input-outpul madel, dervives a sinilar fowvuaula ™

Iie devivation proccede in the folloviug monnes,

In on dinpub-cutput syolon

/) T2 KO o v ~
“) 1 'R;lij I \j
o1
(4a) vj =] - Ay
i
¢

11

The Loluidon is obtuinzd in the following manner:

Sto = Mti -+ \fo

12, .. . . .
With som> vaipulation, (3) is the sems formula that Muacarlo presents
(eithout a dovivatica), and by wy transletioa bas the same meaning, on.cit,,
paragrentt 93,

Op._city, pp.ll, Li.
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where a .= cocfficient of value of input from Tudustyy i

per undt value of output of induntyy good i

vj = value added dn dndustyy j per walt value of output,
With a tariff tjon the output of industry § end a caviff t.'i on the 1th

input, (%) becomes

(5) Lbt, mvl b Za 4 ¥at,
i EAREN A

whare,v3 6 the value alded cocflicicnt, toriffs included. I 48 Lhe

of value added, fj: iec.,
-' .. V'
) £, = =t
J v,
J
reaveanging (45),

(ha) v 1, = M

N S B R VA S TR (O T
] F g i5 ( . t 1) v t, {

J 3. i 1]

, . , . , . 14
and substdtuting (4a) sud (Sa) dnto (6), on: obiatus Lhe eeluidon {ov f.e
J

) £,5t, - Sa .t

Thie dis the sone as (3) aboeve 4f one convoerts (7) fren cocfidcionts to
absolute values by multiplying both ntzarater wand derordnator by the total
value of output of good j (L.e., Sj).

To fecilitate vecognition of cetiain fuportant relationships, take

. . . . 15
equation (3) (or just as couily (7)), and with egowe nanipulation

——— - ———— ——— o

14, , . . .
Equation (7) correcponds to Lulassa's fonealation, onLclte, paS77

-

) . .
The wanipulation procecde os follows:

f

(o}

1l
[p]
=

= Mt SCow Me, bt -t N
o i e 3o o
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HE (S'-l;«.? + (t:0 - l'],)n
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It 1s also possible to express the same relationships in terus of
an input-output systen. Using the samz values oo in the input-output
derivation above, but prising them to dindicate values exprecsed in domcstic
prices, one has
(12) v3 =1 - Yoa

vhile at world prices

: 1 o

(13) ve® T

(6) f = .-.1.._.........-.‘.4.'. s b 1

end substituting (13) dnto (0), ous obteine the following formula fox f

.

expressed dn terms of deweatic valvow,
!
\r .
(14) £, = -.~__.,_.,..-....L._._.,“/__.
J £
1, i
J

Altheugh equations (11) and (04) benw little vescwblance to (3), (7),wn

(8), the relationships betwecn fo and t0 (ox fj il tj) spectiicd ahove

e e
DY

st11) hold. Vhere the taciff on inpuls 15 cqual to the tevif oun the
final product, the cffective level of protection cquals the nondne L teriif
s 1

rate, If the terdff vate on dnputs is greater than ov the Lfinal product
the effective level of protection is less than the nowinal rate, And,

if the tawiff rate on inpuls s Jess than on the final product, cofficctive

& 3
protection exceeds nominal protection. Finally, the tewiff cn fupois may

be so large, velative to the taviff on the filnual good, that the effcctive

level of protection beccinis nepative,

TIL,  EMPTRICAL ESLTbs 701

The above analysis way be epplicd to geveral problowe involving the

fmpact of protective weasures which dififerentiate botween intexmediate and
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final goods, Tor example, Johngon has pointed out that duty-dravbacks and
tariff concesslons granted on dmported inputs in fact incrcase the
effective level of protcction groated the fiuished product, MNe has also
noted that developwent policies that vely on protectionfism and dwport
gubstitutlon are often taxing the cxmort gector by inmcreasing the cost
: ata coml +d by that . ..1’

of irnputs ciployed by that scctor.

A fow cepivical cotimates of cffective tariff netes have been made.

1¢

‘) . . . .0 [} 1
Ywoeotinates  cover thivby-sin inductules of five countrics: The

Dalacsa
United States, The United Kincgdom, The Furopean Feoneric Comuumity, Sweden,
and Japan.  Dasevils cotimutes are for wore detsdled indestwial classi-

20

ficetdons dn the Undted Stotes only.

Tha tuo seis of retes for the U.8, eve not dineckly coxpoveble since

the intveirie® claseifications aod dnputeoutyut deta differs Powaver, the

results ave generally consisteut: wide divergeucics botveen nominal and
effcctive tewlff ratos, and occusiousl negative levels of effective

L2k
protcction,

- —— P — [ROPE Sy

Tey DPPLld £1

16 .
Haryy Johason, op._ ¢

1

q .
“Bela Balacsa, op. elt., pp.579 {f.

ZOG. Basevi, op. clt,

211n addition to effceciive rates of protection of value added by
primovy recsources (labor and capital), Basevi caleulates cffective labor
rates of protection-~protection as a proportion of labor value addod
only--on the assuiption that lebor is wre only Intewnationally iwmwoblle
factor. The labor rates of effective protection ave consistently
greater then value edded vates, Alternatively, amder certain coaditilons one
might define effcctive protcetion o a perecntage of profits “in onder to
gacvenns the stinmlus that protection gives to entrepreveurial decisions.

WG,
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There are severel problows whieh can arise in cstlmation of offoctin
e are severel problows which can arise in estimation of coffective
protection, cven assuwiing thet eppropriste dets ave available.  In vhat

follows T will outlive o few of the major considerations vhich rhould be

taken Into accovat in conivicad work,

o Apvropricte Toput-Output Inforintlen

From the fouradoaiion dn Teet T7 obove it 1s covident thoet in ovderx to

r

caleulazte the effective vate of proteetinn afforded an industyy one wust
first obtain data on the ivpute ueocd, cad the valua addcd by the prlvoay
factrers, Two potential sources of this fnfovnation are: (1) en dnput-
output teble; and (2) o census of fudvstry, The wojor weckizse of the
former 1s that the scctowe way be o broend and hotevopgencous as to bo
memningless for several industuics.  The luitewr, hovever, noy fall chovt
of the fdecl oo well, for the soweo of subotontial wonteriald dnputs wny
be unopeeifiled,

If one uses an Input-cuipui teble cxpresced i denestic velones thon

the formula coutalnced in equation (14) (oxr (L1) 1if an ivdusicy concuvn)

.

is appropricztes However,

cocfficlents in world vaolues ins to be used, cquation (7) vould be (pplicd, o

Foa Mstondmdieed" dnputeoutput table cempressing

Note that in elibow uuc the eoafificients ove in velue, not, quaniity tevns
b 2

2. Toviffs

r
kN

Tn the theoretical formulation 1 did not deal with three metters of
perticular signifileznce regavding nomdnal teriff rates. Firet, the tuarilf
should be expressed as a percentage of CLi.F. value, This requires a
converslon of any specific dutics to thedr ol valorea equivelents, Tt
may also neccssitate conversion of the od valorem tariff schedule fyom,

say, an ¥.0.%, basic to a CL.¥, barle vicre the toviff is not levied oa

the C.T.1. value, To do this, ous should unleiply each ad valoren tariff

t
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(L0) becomes

(15)

and solving for g , thz counterport of (I1) becomes

»

(16) RSt C—

where Py 1s the proporition by which the domestic price of the output of
the industry cxceeds the vonld pilce, and Py le the proportion by vuhich
the dowestic priece of the input cxceeds the world price, Thq value of Gy,
represents the total net protection efford-d dowostic production of the
geod,

Hotinates of this typoe ere poeticulorly significoat vhea ona {0 con-
cexned with a couvatyy that pleces cousidereble rellonce on non»;arifﬁ Loy

a £, the tawifd s durdlevaat in crenting

of protection, fov if g  euereod
L
, . . 25 .
a divengoneo boatveen desostic and intewnational puices. The date e
uired to caleculate g oy b SIfFficuli to obtain for a subaltoatiol nrither
“o

-

off comroditics. lNowoves, a fou yvoprescunlative valucs vould indicate the

cxbent to which vorieus v

{
oo

i of deluetie productios eve protrcted on taxod

by the steucture of twode barriers. The results may not correspond to

expressed policy goals,

.

2)Note that where f( < ¢, and the pood is Irported, the govermment
) . 0 (] .

could capture e greater share of the cconowle rent by increasing fo to

equal £,
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