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A!Js(rnc(: This papcr explah1s thc time p<llh oí trncle policics in dcvel0pi11g countries by focusing on the 
use oí lobbying for protection by impon compcting firms élS él mean to postpone costly technological 
adjustmcnts to kecp up with the product quality 11pgrading by forcign competitors. Given the availability 
o[ a political nwrkct íor impon 1ariffs. domcst ic finns \l'ill lobby for él sequence of tariífs that insulatc 
domcstic profits frorn a \l'idc11i11g r]lia lity gap. thcrcby :1lloll'ing to postponc adjustment. However. as the 
contributions rcqui red by thc go"ernmcnt gro"· with the size of the quality gap. it will be optima! to adjust 
quality and to dccrcase the lobbying effort al some point in time. leading to libernlization and 
lcchnol0gicnl c:-1tcli-up. But at this ¡)()Ílll lhc cquilibrium t:1rilT will be ngnin small and "chcélp··. ancl it will 
p,1y lo start lobbying ;incw. until !he ncxl qu,ility adjustment.. The model thus sheds new light on the 
impact of the costs of protcction on Uie cffccti\'eness of the lobbying effort over time. and on their 
implicalions for thc timing ancl the 1imc horizon oí trndc reforms in de,·eloping countries. predicting the 
occurrcncc oíprotcction ist c~'clcs. 

• 1 ll'Ould likc to tlwnk Proíessors A. Casclla. R. Findlay. P. Lanc. R. Perotti and D. Rodrik for their 
encourngcmcnt m1d uscfol commcnts ancl suggcslions. Spccial gr;itiludc goes to G. Mondino. whose 
insights gol this "·ork s1artcd. 1 ,,ould also like to than.k C. Freund. A. Khalaf. D. Trnca and participanls 
c1t the Colt11nbic1 Ivt;icro-lntcrrwlional studcnt ,rnrkshop for lhcir hclpful comments. 



A rcmarbblc fcaturc in rccc-111 timc-s has hccn thc drn111ntic turnaround in thc tradc policy 

st:rncc ad0pt cd h~· a large 11111nhl' r of clevcloping e011111, ics. which drasl icall~• rcduccd thcir barricrn 

10 imports of forcign goocls. Givcn 1ha11110s1 or thrsc rmrnlries hml (we1whd111ingly adoplcd 

inward-looking stralcgics for scvcrnl clceaclcs. and 1ha11hc pcrsistencc ofprotectionism in thcse 

cconornics has hecn cxplaincd mostly in tcrms of intcrcst-group lohbying activily, it is worth 

i11q11i1 i11g whal :111'. !he l<.1rccs bdrind this s\\'i tch 1(1 rr rer lrack. a11d whcthcr lihcrali zations will be 

pc1111a11e11I , 01 simply lc111por:11 y. S11c:h \\'ill be !he airn of this pape, . which will attempt to shcd 

light 011 this issuc b~· focusi ng on the dynamic costs (in thc- form of poor growth and technological 

changc) that endogcnous prolcction may gcncratc. and on thc impact of thcse costs on thc 

cffeet iveness of the lobbying cfforl. 

11 bears particular i111po1 lance to cktcnninc thc time horizon of thesc libcralizations, givcn 

thal in the past thcrc havc occurrc<l severa! cpisodcs of tcrnporary libernlization, followed by 

reversa Is lo protcctionism (Sachs and Warncr. 1995: Papageorgiu et al. 199 1 ). ami that thcrc 

airead y are so111c notorious rcccnt examplcs of a reviva! of cffcctivc lobbying for prolcction, 

disguiscd as mensures to co1111ter\'ail balance of payrncnt probkrns (lnternational Monetnry f'uncl, 

1994), suggcsting thc cx istcncc ofprotectionist cycles in clcvcloping countrics. Furlhennore, there 

cxists cvidcncc ascribing thcse prolcctionist phascs a delclcrious cffect on tcchnological upgrading 

in thcsc cou ntries (Little el al. 1970: Kat1., 1987), \\'hich is consistcnt with thc evidencc found 

rcgarding thc negativc association bctwccn closcd trade policics nnd productivity growlh (Harrison, 

19911: Krisl111a a11d l'vlitra . 19911). ami rega rding lhl: rwgatiw i111p:1r1 ofprotectionism cm growlh 

both dircctly nnd through i11 vesl111c111 (Sachs ami Wa1ncr. 199.5: l larrison. 1996). Sachs and 

Warncr also found thnt thc rcccnt cpisodcs oftrack libcrnlization were associated with a slrong 
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acceleralion o í grcmlh wilh rcsprcl lo lhe p;isl, a11d th:-it whilc tht' pasl crisodcs oí tcmporary tradc 

lihc1nli znt io11 " ·c,c :1cL:01111,a11icd b~ hi!•.h g1ow1h. thc s11hscq11c11t rt'versnls lo prolcctio11is111 

\\il11csscd poor grn\\'lh pcrínmrn11ct.:s. /\11 illnslralivc c.-.:,11uplc o ílhl' l111c111a1io11s in prolcction and 

or lhc :1ssocia1cd prc•ducl i\'ily pcrfo, mnncc is pm,·idcd h~· thc cvolution oí thc dircct nominal tari fís 

0n 111an11frtcturcd goodc; and 0íthc sr.ctoral Total Factor PrNlucti ,·ity ami in Argentina between 

1966 ami 1!) 84. prcsrnlcd in Fi¡_;u re I br:low. 

Figure 1 
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111 lhis vcin. 1 \\·ill h~·polhcsizc tlwl thcrc is a dircct cfíccl oí closcd trndc policics 011 

tcchnological backwarclncss, that is pcrccivc<l by policymakcrs, ilml which wcakens thc power of 

trn<lc lobbyists. lcading to á libcralization a~ thc tcchnolugical gap rcachcs an intolerable levcl.
1 

1 This inluilion is we.11 c:1ptnrccl in thc foll owing quotiition from Lcamcr (1996), pp 2-3: "Thc view offered 
hcrc is th:it ni lhc cncl of World \Vnr JI co1111lrics sortcd themsclves inlo two dilTerent groups. Europe ami 
Jap:111 ;ind thc J\sin11 NICs r.llC'sc cconomic intcgrntion with thc Unitcd Stntcs. B111 mosl of the resl of thc 
mlrld opld for i11\\ ;11d lool:ing i~(ll:il ionisl policics. Thosc lhal chosc inlcgrnlion cxpcricnccd a pcriocl of 
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Thc scennrio analyzcd is onc in which thc political systcm makcs available a market for protectio11 

thnt is viewcd by domcstic fi rms ns a mcans to postponc costly innovntion to kecp 11p with thc 

technology or q11ality 11pgradi11g by forcign competitors. lfthc cost oflohhying is initinlly low, and 

endo~e11m1s tnri(T.<; i11s11latc profits from thc ncgativc irnpacl ofnn i11creasi11g teehnological 

backwartlncss. wc could observe both inereasing protcction lcvcls a1HI a widcning in thc quality gap 

with forcign compctilors l lowcvcr. ifthc cost ortohbying incrcascs with the s ize ofthe tarifT. as it 

probably will if'thc govcrn111cnl fo ctors in thc wclfarc losscs incluccd by the tariffs, a point may be 

reached in which innova ting and clccrcasing the lohh~·ing cfTort hreome more proíitable than 

co11ti1111i11g to lohby without arljusting At this poinl. '•tihcralizalion·• and catehing-up would takc 

place. l311t once the acij11st111cnl has occurrccl. tlw tarifT ncedcd lo kecp up with subscquent foreign 

quality 11pgrndi11g will 1110s1 likely be agnin smnll ancl politicnlly ine:xpensive, thus lending to the 

possibility ofa 11c.w growth in proteetion. 

111 the modcl dcvclopcd herc, clomcstic finns engngc in Oertrand competition with foreign 

producers that are upgrnding product <Jnality at a constnnt a11CI e:xogenous rate. Domestic finns 

11111st incur in a {i:xed cost to i111itale the foreign quality improvcmcnts, and in tite absence of 

prolcction thcy clo not continuously imitatc, b11t rather define a seq11c11ce of intervals of constan! 

d111alio11 d11ri11g which do111cslic quality is hcld conslant. follmvcu by a cateh-up to foreign quality 

bctwecn inlcrvals. Prices all(I opcrating profíts are falling withing cach interval as a result ofthe 

widening q11ality gap, e:xperiencing upward jumps al the time of the adjuslment. When a market for 

cnclogenous prntection is 111ade available, the fírms lobby for scquenccs of increasing tarifTs that 

ofTset the efTcct of the widening qunlit~• gap over prices and profíts, mitigating thc need for 

adj11s111cnl . 1-lowcver, lhc contrihulions rcquirecl by tite govern111c11t will risc with the sizc of tite 

1cclt11ological back\\'nrdncss. but lhe tcchnological lcnrl tltnl tite US enjoycd in thc 196o·s vis-n-vis the 
i11tcgratcd eco110111ics dissi¡mted rnpidly in tite 70s cvc11 ns tite gnp incrcnsed vis-a-vis the isolaterl 
co1111trics. Economic isolatio11i s111 cvcnt11ally collnpscd as this tcchnologic.11 gnp becnmc more and more 
inlolcrnble". 
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tnriff. nnd do111cslic fi11m will still íind it profitnhlc lo adjust q11nli1~· ni i111crvals ofconstant. but 

lo11gcr. duralion. nnd lo ,.i11111lla11cously rccl11cc lhc lohln-ing cfforl . Al this poinl . thc cquilibriulll 

tnriff cxpcric11ccs a discrclc n'dt1ctio11. a11d n libcmlizalion cnsucs. hui is followcd by :1 ncw 

protcclionist csr.n lnclc as thc qualit y gnp wiclcns ngnin . Whcn pnlil ical prcfcrcnccs for lobbyists · 

wclfarc are rclnlivcly high tite fínn ncvcr ceascs to lobby, ancl tite libcralization is pnrtial. When 

these prefcrcnces nrc rclntivcly low, it is optinrnl for thc firm lo stop lobbying al the time ofthe 

acti11s1111cnl , thcrcby nllowing n full libernlization nnd tc111pora1y free tradc, ali(! to start lobbying 

ngnin only whcn thc qua lit~· gap hns rcnchcd a cerlain thresh(ilcl. 

Thc link posilccl Itere bctwccn inrrcnsing tcch11ologirnl bnckwardncss and high and 

pcrsislent protcction finds support in severa! clllpiricnl stuclics of tite cosls of protection in 

clc,·cloping counlrics. wherc it was found thal for many protected industries in dcvcloping countrics 

in thc 1960s, thc vnlue of do111estic outpul at world priccs wns less than the value oftradablc inputs 

ni world priccs: i.c., thcsc activitics wcrc 1101 viable wilhout prolcction. Sollle examples from India 

wcrc givcn by thc i11d11strics producing bicyclcs. 11011-fcrrous 111ctals. 111:itches, scwing machines, 

and 111otor-cars (Lillle et ni , 1970). An importan! cxalllplc is the l11dia11 Alllbassador nutomobile: 

the original model remained unchangcd for 30 ycars, dcspitc global advances in this industry 

(Evenson and Westphnl , 1994). Anothcr good examplc is thc Acindar steel finn in Argentina, 

whose fírsl plant w;is built during World War JI a11d kcpl in operation without major improvcments 

in an isolatccl environ111enl until 1978, dcspitc having becn acknowledgcd as obsolete fifteen years 

bcfi.irc th:11 (rvtaxwdl. ICJX7) . F111lher supporling cvidcncc comes from thc sludy by Kalzct al 

(1987) ofthc tcchnologicnl bchnvior of n rayon manufocturcr in Argentinn: during thc initial 12-

year period during which thc co!llpany CI\joycd thc stnt11s of a protected monopolist no innovations 

were introduced; however, during thc subsequent pcriod whcn it faccd tite competitivc pressure of 

ncw entrnnl'i it conccnlr:itcd on i11trocl11ci11g quality improvements ami 011 reducing costs. 



Thc 111odl'I prcse11tcd herc th11s providcs a 11r,, i11sight rl'ga1di11g thc time path oftrack 

policics i11 de\'C.:lopi11g rountrics. 1 r thc protectionist rcgimcs adoptcd in thc pnst were motivatcd to a 

sienificant extcnt h~· domcstic ftrn1s secking to postponc costly nc~just111cnts, once liberalization and 

adjust111c11t lmvc lakrn pbce it 111:iy bccomc profílablc for thc do111cstic 111111s to cventunlly start 

lol>byi11g íor n 11c,,· protcctioni st esca Jade to post pone subscqul'nl adj11<.t111e11ts. Within the context 

oíthis model. mo,·c111r11ts towarcls pern1n11ent free tradc ,,ould oceur through declines in political 

prcfcrcnccs for cnmpaign contributions and in thc costs of imitation. ll1csc findings contras! with 

thc 111ost frcquenl cxplanation for thcse libcralizations c11 massc providcd by thc litcrnturc, which is 

that thc cconomic debacle of the 1980s \\'Cal:cncd thc po,,·cr of domcstic lobbics and rclegatcd 

distributional crn1sidcrnlions to a Sl'cond plnnc, th11s facilitating thc rcform by agcnda-sctting 

teclmocrats, which ascribcd as thc costs of protcction only thc traditional statie Harbergcr 

trianglcs (Rodrik, 19911). 

Thcre cxists a rnsl litcrature explaining thc cndogcnous fonnation of eommercial policies 

in a slatic framcwork (rindlny nnd Wcllisz ( 1982). !\foyer ( 19lM), Broek, Magcc and Young 

( 1989). Gross1m111 nnd I klpman ( 19911 )). This lilcraturc. "'hile prm·iding uscfül insights, falls short 

of c.-...:plni11i11g lhc time path oí c11doge11011s protcction and oí gcncrating prcdictions aboul the time 

horizon oftrndc libcralizations. l lcncc, it appcars nccessary to dcvclop thcorctical mo<lcls for 

cndogcnous protcction in a dynamic framcwork, wherc thc trndc policics implemented are thc result 

of political-cconomic cquilihria that are changing ovcr time, as a result of the economic 

conscqucnccs of thc policics adoptcd, as suggcstcd by Krncgcr ( 1993). Somc pioncering work in 

this arca hns hcen done by r-crnandc-z and Rodrik ( 1991 ). Brninnrd nnd Vcrdicr ( 1994), and Maggi 

nncl llodrigucz-C:larc- ( 19</(í) . 

ln Scclion 2 1 prcsent a n,odcl ofriualit~· adj11s1111rnt for clo111cstic firms, in an cconomy in 

which finns compete with foreign produccrs that a1c conti1111ously updating the quality of their 
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prod11c1s. ami in ,,hich cndogcnous pr0tcrtio11 is 1101 a,·nilahk 111 S1·ctic111 >. 1 introdurc thc 

availal>ilit~· ofa polilical 111a1kct for cmlogcnous ta1im. ;rnd de1i1·c the cquilibrium t:11ifT.,; and thcir 

time path. ami thc optima! polir~· for quality adj11s1111c11t in thc prcscncc of lobbying. In Scction 4, 1 

prescnl thc main conclusions, and sug.gcst cxtcnsions to this linc oí rcscarch. 

2. A Modcl -OL<2.lli!lil\' J\djustmcnt 

In this scction I analyzc thc optima! quality adjustmcnt policy for "Soulhern" ftrms that 

cngage in Bc11rn11cl co111pctition wilh ' 'Northcrn· ' produccr!- which are upgrading product quality at 

a constanl ancl cxngcnous rntc. Thc mai11 rcsuh of lhis scction is that undcr thc assumption of fixed 

cosls to i111itatio11 thc opti111al policy for domcstic fírn1s 1,·ill be to kccp producl quality unchanged 

ovcr i111c1 vals urco11stant du1a1ion, and lo catch up tu furcign qualit~· bctwccn intcrvals. J\s a rcsult 

ofthc widcning orthe quality g;ip bct11·crn Northcrn and Southcm goocls, µrices and profits will 

fati continuously wilhin cach inlcrval, cxpcricncing discrcte incrcascs at the time of the quality 

adjuslmcnl. lmport \\'ill tnriffs dampen thc cffccts of a widcning qunlity gap on prices and profits, 

allowing lo postponc i111itation. 

1 considcr !he bchavior of prnduccrs of difTcrcntiatcd goods in a '·Southcm'' cconomy. By 

'·Southcrn·· 1 signif\ an cconomy in ll'hich do111cstic ftrms posscss thc ability to imitatc quality 

irnprovcmcnts b~· competitors in thc "·North ., (dcvclopcd countrics). but not to leapfrog thcm, and 

that can compele with the Northcrn producers by virtuc of lo\\'cr domestic wages . ll1crc is a 

c:ontinuum of diffcrcntiatccl "hi-lcch'' goods indexc<l l,~, j E 10. I J. with onc domestic finn per 

procluct linc.J Ido not nllow free cntry. Each Southcrn firm ll'ill cngagc in Rcrtrand (cluopoly) 

compclition for its do111rstic nwrkct with a forcign procluccr. Thc domcstic and thc forcign fim1s 

~ This assu111ptio11 of only onc domcstic íirm pcr produrl linc r.111 be j11s1ilkd by b:irricrs to cntry. private 
product spccilic knoll'lcdgc. cte. 
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offcr goods thnl nrc pnfccl s11bs1it111cs. nnd thnt nin~· diffcr 0111~· in thcir quality lcvcls. Thcrcforc. 

thc dcmand for a do111cs1ic good \\'ÍII tkpcnd cm both ils pricc ami its quality with rcspcct to the 

rival forcign good. Thcrc i~ m1othcr product ivc sector that manufactures a homogcneous good that 

is perfectly trndablc in intcrna1io11nl markcls. Thcrc c:-.:ist t\\'O typcs of agcnts , workcrs, who are 

also thc cons11111crs, and cntrcprcncurs who own the firms ami do no! consume at home . .l 

lntcrlc111poral prcfcr c11ccs m·cr co11su111ptio11 are dcfincd by 

"' (l) l/
0

::: JlogD(t)e -,,,d, , 
(1 

wherc f)(f) is a co11s11111ptio11 inclc:-.: of thc differentiatcd and homogcncous goods, and p is the 

domestic rate of time prefcrcnee. lnstantancous utility is dcfined ovcr the eonsumption index 

/J(t) as in Grossman (1990) by 

(2) log D(I) = s, ! log[ ~ q,. (j)x,., (./) ~¡ + ( 1 - s,) log(}; ) 

whcrc <¡ A(./) "' e'n rcprcscnts the q1mlity ofthc difforcnt iatcd good .i aftcr III improvcmcnts and 

x,..,(.f) denotes consumption of quality 111of product typc J al time t : y, denotes the consumption 

of thc homogeneous good al time t : and s, denotes the e:-.:pcncliturc share on differentiated goods . 

At any point in time thcrc will c:-.:ist severa! generations (number of quality improvements) for each 

diffcrentiatcd good, but in equilibrium, only the goods \\'ith the lowest quality-adjustcd pricc will be 

crn1s11111ccl in cach product line, becausc the goods in cach product linc are perfcct substitutes. 

Givcn the wagc diffcrential bctwccn North ami South there \\'ÍII be only onc producer in the market 

in cach pcriod. 1 choosc units so that thc lowcst quality of cach product (the one available at 

time, = O) offcrs one unit of service; i.c., <¡
0 
(j) = 1 . As in Grossnrnn ( 1990). solving ( 1) and (2) 

·' Thc assumption lhat cnlrcprcncurs do 1101 consume al home is made 011ly to simpli(y thc analyisis. Thc 
rcsults of thc papcr do no! hinge on this assumption. Thc rcs111ts :irc :ilso robusl to changes in the 
assumplion rcgn rding !he distribution of the owncrship of thc firms. 



suhjcct lo thc concsponding st:itic and dyna111ic budgct constraints ·1• :tll(I nor111alizing nominal 

cxpcnditurcs 10 onc. yiclcls thc following dc111an<l functions. \\"hcrc nominal cxpcnditurcs havc bcen 

choscn as thc numcrairc: 

(3) 
s 

x, U)= -- <'.)
P, .l 

(4) 
1- s 

\' ==--·' 
• I ' 

P, 

\\"herc .r, (J) is thc quantity dc111amlcd al a pricc /1, (./) of thc goocl that has thc lowcst quality

adjustcd pricc within thc product linc ./ , and y, is thc c¡uantity dcmandcd of the homogenous good 

ni a pricc p;' . The only factor employe<l in thc procluction of ali goods is unskilled labor. 

Tcchnologics for thc production of diffcrentinted goods cxhibit constan! rcturns to scale, and are 

nssumed to be idenlical ac:ross nll goods j ami ali qualitics q, and to be thc snmc in the North and 

thl: Sonth, .r(j) = /, (./). whcrc /_,(_/)is !he a111011111 of labor c111ploycd in thc product linc j . The 

production function ofthc homogeneous good also displays constan! rcturns to scale, y= el,., 

whcre e is thc productivity of labor /_,. employcd in this sector. Undcr thesc assumptions, domestic 

wagcs (and hcncc thc unit cosl of production for thc diffcrcntiatcd goods) will be detem1ined as the 

marginal value product of labor in thc y sector, whosc price is dctcnnined in intemational markets, 

·' Consumcrs will choosc an oplimal lime paltern for spending and by allocating spending optimally al 
cach point in time. Gi\'en prices p,,,( i) for the difTcrentiated goods. p_., for the homogcneous good, imd 

given expendit111e E(1) = ![ ~ p.,,(j)x.,,(j) }y· .,. ¡•_ .. Y, . consumcrs maximize (2) by allocating a share.~, of 

spending to high-tcch goods ancl sprcading this evcnly ncross procluct typcs. Substituting into ( l ). we gel 

thc indircct utility f1111ction 110 = I{tog E'(I ) - s_, ! log[p,(j) / q,(j)}U- (1 - .t, )lng "-•,t'-""d1 . whcrc 

!',U> . 1/,U) denotes the low~st qm1li1y-nd_j11~1c pricc for ench ¡ . which is rnr1ximized ovcr E(I). Thc 

dynarnic budgcl constraint is given by Í1(t) = 11·(1) + r(l)/3(1) - E(I). werc 11(1) is the valuc of financia! assel 
holdings ni time 1 . "'(/) denotes wnge incomc, and r(I) is the intcrcst rnlc. 1 assumc hcrc tlrnt lhcrc exists 
perfect intcrnationnl capilal mobility. wilh the domcstic ratc of time prcference bcing equal to the gi\'en 
i111crnn1io11al intcrest ratc. Nominal expendilure will thus be constan!. nnd can be normalized to one. The 
inclusion of entrepreneurs as cons11mcrs would not change thc rcsults regarding tite time pattern of 
spending. sincc it would also be oplimal for them to smooth co11s11mptio11 expenditurc ovcr time. 
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(6) 

In ordcr lo c11su1c lhc rn111pcliti vc11css ofdo111cslic finns. il is ass11111ed lhal wagcs are lower in the 

1 

South than in thc North .' Thc cqui librium in thc labor marl:ct is givcn b~ J.= J s, / ¡,(.f)d_i + L,., 
o . 

wherc the integral reprcscnts thc c1npl0y111cnt in lhe diíTercntiatrd go0ds sector, and L,. the 

e1nplo_rn1cnl in lhc homngenous good sector. Thc cndmrn1cnt of unskillccl labor is assumed to be 

lar!_\C cnough as lo cnsu1 e lhe p1 oducl ion or ali lhe diíícrcnliatcd goods and of thc homoge11eo11s 

1 

gnod. J, > I max f. (J),(i '"' s. / 11·: i.c., lhc total labor force is lar~er !han thc maximum employmcnt 
o 

lcvd thal can attnin in the diíTerentialed goocls scctor.6 Ali workers that are not employcd in this 

sector employ themsclves in thc ho111oge11cous good sector. 

Givcn ali thcsc prcliminaries, altcnlion is 110 \\· turncd lo lhc dclcnnination of lhe outcomes 

of I3crlrand compctilion in the domcslic markcls belwccn thc domeslic prorlucer in cach product 

fine ami its No1lhcm co111pctito1 s. Sincc lherc is no free cntry, thc problcm will be synunelric to 

firms in ali producl fines, and I can thus focus 011 thc bchavior of a rcprcscntativc firm and drop the 

j subscript. Bertrand competitors will cngagc into limit pricing: givcn demand fünctions with unit 

price elasticitics, c.lomestic firms will price at (a shade bclow) the marginal cost of the foreign 

rival, w ~· , adjustcd by relative q11ality. To sce this. let domcstic quality be q, and relative quality 

be 7. , = <t, / q; . Sincc lhc 111i11in111111 q11ality-adj11slcd price lhat thc forcign prod11cer can charge is 

w~· / q,', lhc clonicstic produccr will dwrgc a pricc 

~ Thc implicil assnmplion is 1ha1 Northcrn workcrs are more productivc in the homogenous good sector. 
r, The 111ini11111111 prkc lhnl a clomr.stic firm c:in ch:irgc is ils unil cosl oíprod11c1ion. w. :rnd hencc the lcvel 
oí employmcnf in lhc diffcrcnli:11cd goods sector cnn nc,·cr cxcccd s, / w . 
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such thal it offcrs a lowcr q11alit~•-ad_j11stcd pricc. The opcrating profits obtained by the Southcm 

fi1111 \\'ÍII th11s be a ru,11.:ti,,111 of thc rdativc <]lr:tlity. z, . Thc higltcr thc quality gap, the lower thc 

pricc, ami lhc lowcr the profits. 

[
. ·¡ .• 11' 

J, (z, ) = s. 1 - -----¡¡ 
1 

Z, ll' _ 
F' > O. F" < O 

1 laving dclermined lhe outcorne of thc Bertrand competition in each produet linc as a 

funetion or the q11ality gap l>ctwcc11 thc Norlhem and Soutltern goocls, wc can now focus attention 

on thc dctcrn1i11a11ls of thc q11ality gap. The quality of foreign goods in all produet lines is assumed 

to be growing al conslanl given ratc A per unit or time, that is pcrfcclly :rnticipatcd by the domestic 

firn1s . lfthe initial forcign quality lcvcl isq¿ = 1, the quality lcvcl al time/ is q; = eA' .7 In the 

absence of acUustmenl costs lhe optimal policy for a representative firm would be to continuously 

irnitate foreign q11ality improvemenls. 1 assume, howcver, that a Soulhern finn can imitate thc 

quality of lhe state-of-lhe-art good dcvclopcd in tite North by incur ring in a fíxed real cost /J, 

which is indepcndcnt of lhc sizc of thc q11ality gnp . This is n ver~· importan! assumption, which can 

be motivntcd h~· thc \'Crificd imporlnnrc oflhc spillovcrs íiorn forcign irmovalions cm tite 

cffectivcncss of in\'cntivc activity in dcveloping cconomies. and by thc poor protection of foreign 

intcllcclual propcrty rigltts in thcsc countries.g As a consequcncc of tite fixcd costs to imitation, the 

7 The Southern cconomy is nssumccl to be small. in thc scnsc that domcstic firms do no! posscss the 
cnpaci ty lo cxport to \\'orld nrnr kets. and thnt the clomestic mnrkcl is 111nrginal to forcign produccrs. 
Thereforc. the aclions of thc domcstic ftrms do not níTcct the innovalion decisions by !he Northern firms. 
8 Evcnson and Wcslph:il ( 1994) ¡JOint out that most tccl111ological dcvclopmcnt in devcloping countries 
starts nnd lnrilds 011 lrnnsfcrs (of vnrio11s kincls. including spillovers) of technology from more adwmced 
cm111tries. ancl thal tcchnologicnl clc,·clop111c111 is intcrtwincd with thc rnrious forms ofinternational trade 
thnt involve technology. In nnnlyzing the basic senrch modcl. which providcs for changes over time in the 
pool ofknowlcdgc a11d is srrpportcd by nmplc eviclcncc from dc,·cloping cmrntrics. thcy also ¡10i11t out that 
new "gcnnplasm'' in thc form of potentially ndaptnblc inventions from forcign sources shifis to the right 
thc distrihutions of orrlcomcs of R&D in dcveloping countrics. Tlnrs. the nss11111ption mndc hcre that there 
are strong spillovcrs from Northcrn innovntions. lending to a constnnt cosl /J for imitalion independently 
of lhc sizc of the q11ali1y g.rp is 110 1 :illogcthcr unrcasomrhle. Thc mccha11is111 prescntcd here is nlso 
consistcnt with thc modcls of diíTusion of innovation. which link thc timing of thc adoption of new 
inventions to thc costs of acloption. thc ncloption by compctitors. the cxpcctcd bcncfils, and thc expcctation 
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oplitual ;idj11s1111c111 policy is clw raclct izcd hy ;i st·q11encc oí i111cn ·als d111 ing which domcstic 

q11alit ~· is hcld co11~1:111t. followcd h~· discrclc q11ality adj11sl111rnls." Thc Soulhcrn Ílrm will solvc 

lhi s prohlcm in thc íollo\\'i11g í;ishio11. S11pposc :it t O = O lhc fir111 plm1s to adjust its q11ality at thc 

!he adj11sl111t·111 t'llsl:: :t i litm· t ,,, :11 1· p,iw11 h~·. 

(CJ) 

Long 11111 profíl s are obtaincd by s11m111ing (9) ovcr r : 

(10) V1, = f [f.'."' Flq, e -~' ¡c -1'' d1 - (Je ·,• .. ,] 
r :- (\ 

whcrc i11itial q11:i li1~· is assumcd lo be r¡
0 
= 1. all(f r

0 
= O. Thc fírm· s objectivc will be to choose 

scquenccs {r, }, {q, }, r = 1,2, .. . that ma.ximizc J/
0

, subjecl to q, :::; e"· .Thc solution to this problem 

is pn:scnlcd in /\ppcttdi .x A . Si11cc opcrating profíls gro\\' mo1101011ically 011 domcstic quality ami 

the cosl o í imilalion is i11depcnde111 o í thc sizc of thc quality gap, !he Southcrn fírm will always 

catch up with !he lalcsl qualily developcd in the North at thc time of the adjustment, and thus, 

Regardi11g !he periodicity oí lhe adjustmcnts, thc firm will dr.fíne a scq11e11ec oí intcrvals during 

which do11icslic quality is hcld conslanl , li.,llo\\'cd h~· a cal ch up lo fi11cig11 quality. The lcnglh of 

tlrnR<.l i111invnli; is dt1tormincd hy thQ. íi rnt cmfor ro11ditio11 wilh rn~pvct to 1
1 

• 

• . r --.-:...~ ~=, =,_,,= 
of lite introcl11clio11 of 110\\' Íll\'Clllions (Rrlgnnurn. 1989; EYCIISOll nncl Wcslphnl. 1994 ), Tho CClSIS of 
ncJoptipn can be cxpcctcd IP he low, givc> 11 thc lindingR in Mnnsl1cld el ni ( 1081 ). 1h01 In o study of 48 
p1ocl11ct innovations thc cosls of i111i1a1io11 iiverngecl 65 percenl of 1he casi of thc original innoviition. 
finnlly, whilc lhcrc will be industries for which this ass11mp1ion may be 11nre:ilistic. therc will be olhers in 
which lhc imilalion will he allainahlc 1hrn11r,h lmnkcy projccr~. imporls of ma, hincry. or copying of 
blucpri 111s. 
9 

Thc problcm faccd by thc clo111cstíc pt oduccr is similar to tlrnl analyzed by Sheshinski and Weiss ( J 977) 
of a 111011opolis1 tita! faces a fi xed real clrnrgc 10 aclj11s1 nomin:il prices in response to a perfcctly 
an1icipatcd clc1crmi11istic ralc of inílnliot1. 
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which stalcs that thc gai11s frorn postpo11i11g imitatio11. gi,·c11 by thc profíts just beforc thc quality 

m~justmcnl. Fl q ,_,C' · ,,, 1- lhc intcrcst savcd 011 thc adj11stmc111 cosls. pf] . plus the cffcct of 

i11cr casing t, 011 thc prcscnl disco1111trd vahrc oí !he 111argi11al rcllrr II fr or11 rclaxi11g thc quality 

co11strai11t. 11 , (A - p)e;,' 'º, mus! be equal to thc loss frorn the postponcmcnt, given by thc 

profits just aflcr thc adjustmcnl , FI q, e .,,, J. In Appcndix A it is shom1 that the length of these 

intervals, {t, - t ,. , } , dc11oted by F. , will be constan! a11d 1111iq11c. ancl irnplicitly detennincd by: 

Thereforc, in the prcsence of ftxed costs to imitation and of co11s1a111 forcign quality upgrading, the 

firrn will choose to adjusl its quality at inlervals of flnitc lcngth & . Thc duration ofthcsc intervals 

will increasc with domcstic compcti tiveness, as measured by thc wage diffcrential w N / w , as the 

cnsuing incrcasc in operating profits at all lcvcls of thc qua lit)' gap will allow to post pone the 

adjustmcnl. lt will a lso incrcasc with thc cosl of actjustmcnt. /J : thc finn will a<ljusl continuously 

011ly if /J ::: O. Finally, the lc11gth of thc intcrval will dccrcase with thc ratc of growth of forcign 

quality. A higher A will incrcasc Lhc rnarginal rclurn from rclaxing thc quality constraint, but it 

will n lso decrr.asc priccs and proflts in evcry pcriod, \\'ith thc sccond cffccl prcvailing. Thercfore, 

1111rlr this optimnl policy, thc rclativc qunlity z, will íluctuatc bctwccn two fixcd bounds, z, .. , = 1 and 

:·h ... , - (' •. , dt'l' l l'tllil lll', l'Ol tl i11110 11 11 l~· fl\'111' ('11<:h 111I L11\'III ('011 w1pn11di11p,l r, lhu l)IIC\I lllll h~· lh\l 

clorncslic firrn will íluctuatc bct\\'ecu ¡, (J) "" 1r ' ' a11d p(<' '') = 11··' c '' , \\'Íth opcrating profits 

1
" /1 , is !he shadow price of rclaxing the q11ality constraint. q, s; e"• . aml is allrnys positivc. Jf ,l > p. 

the ¡JOsiti,·e impnct of dclaying ndj11s1ment on !he rclaxalion of 1hr qunlity co11s1rni11t µ ,Ae.l,, more than 

olTscls !he reductio11 induced on !he discounl factor. - ¡,, ¡x/' • . and ¡, , (J. - p )r/ '• > O. 
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íl11ct11ati11g hctwccn F( 1) =: s. [ 1 - 11· / 1r ,. ] and F(,• · '•) =-= .\' , [ 1 ·- 11· / 11· ·"e '• ] (Sce Figure 2). This 

onguing pricc co111pl'li tio11 bd\\ccn Southcrn and Northcm finns \\'Í II have a positivc effcct 011 

growlh . The co11s11111pt ion indcx / J(t) \\'ill be contin11011sly increasing ovcr ti111e bccause of tl1e 

decline of priccs \\'ithin cach intcrval, ancl bccausc of thc quality adjustmcnts bctween intervals . 11 

Thc con1pclitivc prcssurc fro111 thc No, thcrn produecrs will thus lead lo a constant atlll positive rnlc 

nf growlh . 

Lc.:t 11s now consiclcr thc i111plicalio11s of i111plc111c11ti11g tari(T.<; on thc imports of foreign 

produccd diffcrentialcd goods. A li!riff will raisc !he limil p1 ice: do111cstic fir111s can price now nt 

!he foreign produccr·s marginal cosl adjustcd for relativc quality nnd far !he tarifT, i.c., 

/, (z l ·t•,~ ) "' w"'( l •1 S )·, t 11 I I .... , ' 

whcrc 01 is an ad-valorc111 tariff. ra,iffs will lhus hnvc a positi vu i111pac1 on opcrnting profíts ni 

C'aeh point in time, 

( 15) 1'l z (1 ·I ó )j == s l - • - ·--- · . . [ 11' l 
' ' ' z,w' .. ( l +ó,) · 

Whal will be thc effect on tite policy far quality actjustmcnl? TarifTs will increasc tite wedge 

bctwec11 !he tarifT adjustcd forcign and domcstic marginal costs of production, tltcreby allowing 

do111cstic fir111s to extcml thc lcnglh of the pcriod without imilation. ln particular, a scqucnce of 

tarilTs {I +,Y,} such lhat (1 1 ,~·, ) :2: w / z , 11' N, would allo\\' thc clo111cstic thc fírm to postpone 

acljustmcnt indcfinitcly. by isolating domC'stic pri ccs fro111 thc widcning quality gap. On tite other 

hand, n pcrmancnl fi xcd tarifT would allow thc Soutlwm finn to postpone the quality adjustments, 

111111101 i11,kfi11itd \'. sirw,· clo11ll' r.lir ru in•.~ wo11ld slill dcdinc co111i1111011sly in response to thc 

widcning qualit~· ga p in cnch inlcrval. Finall~•. tariíls will hnvc a ncgativc impacl 0 11 consumcrs' 

' 1 11 The gro\\'lh ratc of thc co11s11111ption inclcx is givcn by D (/) = d.log D(I) = t!.t.J log[q,(J)x, (j)]fij = s,2 . 
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welforc. 1hrm1t•.h highcr q11ali1:,·-ad_j11slcd prircs Rt·call 1h:11 011ly \\'rnkers constnne, nncl tlmt their 

incomes nre 1101 alfccted h:,· thc ln1 iff'> . To dctcrmi11e 1hc clli..·c1 of tnrifTs 011 consumers· 

insla11ta11co11s ulilily. lct us derive the indirccl ulility f1111ctio11 íor lhe \\'Orkers/cons11111ers, by 

subslituting in (2') fnr rhe eq11ilih1 i11 111 x(.i), lo gel: 

l s ] (1 - s, )
1 (19)1og/J(l+c5,) = s, log - ,. - h ' . -1 ( 1- s, )logl - - - - . 

11' ' (' • ( 1 1 ,51 ) . />, 

r. log /J(I +cS,) = ___ s_,_ < 
0 

r'( I +ó,) (I +ó,) 

\\'hcrt· lng J)(I I c'i, ) . lhc i11di1 ccl 11lili1 :,· f1111l'li un of\\·111kcr w 11s11111ns depcnds 0111:,· 011 (1 ·f ó,), 

hccnusc nominal c.-;pendilmc is co11st:rnt, :i ncl has hccn sel cq11nl lo onc. 

3. Eudogcnous Tariff Cycles: 

l now consider thc implieations of the availability of a politicnl nmrket for i111port tariffs. 

Ench fi r111 will :1cl ns n p1 o fil mn:-.:imizer, n11cl will lobby for ils own tariff. sinee thc othcr firms' 

lnri!Ts will 1101 affcct ils profits, givcn that wages are fi:-.:ed. Thc problcrn is symmctric to all finns, 

nnd I can thus focus 0 11 the bchavior oía reprcscntative finn . The cquilibrium tariffwill result 

from a cont, ibution gnme hctwcen !he finn nnd thc govcrnmcnt, a d:,·namic analogue of Grossman 

and llelpnrnn (199'1).12 At each point in time the fim1 will determine for different tarifflevels the 

profils that il will ohlain a11tl thc co11trib11lions thal thc govt' rnmcnt will rcqucst. and ehoosc thc 

oplin1al lariff.1.1 The gove, 11111c11l will 1cquirc co11tril>11tio11s thal ollscl thc wcighl il allachcs to thc 

i111pacl ofcq11ilil> ri 11111 lnri ffs 011 its social wclforc function . Tite fir111 will seek tarifTs that dampen 

thc effccl of a growing quality gnp on operating profits, allowing il to post pone adjustment. 

Howcvcr, thc rcquired cont!·ibutions are likely to be growing as thc quality gap widcns, croding the 

1
~ Thc· lohbyi11g prot·css is 111odclll'd i11 a simila1 f:ishion h~· IJ1ai11:ml :incl Verdier ( 1994). 

11 Tnriffs are lobhiccl 11po11 co11ti1111011sly to nvoicl problcms of 1i111e co11sis1c11cy. lf thc govcrnmcnt 1111d the 
íir111 ncgolinted a pcrnwncnt lnriff or n scq11encc of lariffs al time zcro. il would par lo thc government to 
implcmcnl thc l:iriff. :rnd thcn to climinalc il 011cc il lws colleclccl !he co11trilrn1ion. 
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hcnd ils frrnu lohh~·i11g \\'ithoul nd.iusli11g. Thcrr.forc. il is in 01de1 lo i11q11irc ifthc Ílrn1 will choose 

to lobby íor n scq11encc 0f' 1a, i ffs 1hat :illtm· it lo dd ay i111i1a1io11 i11dcfi11itcly. or if it will prcfer to 

acljusl al regular i11l cr\'als. 11 is also ,wccssa ry lo delcrmi11r ií thc fir111 will lobby for protcction at 

nll lhc b·cls oílhc q11ali1 ~· gap, or 0111~· alh:r a certnin lhrcsholcl has hccn rcachcd. 

Thc 111ain rcs11lls oí this sec.tio11 can he l>ridly s11111111:ni zcd. Thcrc will be cyclcs in 

protcctiou. Thc optima! policy fo, the domestic firm will be to lobby for a seqnence oftariffs that 

cx.ictly offacl lhe 11cgativc eff<:cts of a widc11i11g q11a li1y gap 011 priccs ami prolils. l lowever, since 

lhc campaign conlrih11lio11s 1cq11i1 cd h~· the govcn1111c111 will be growing wilh the size ofthc tariíf.c;, 

the 111111 wi ll nol lw ahle 10 dl'b \ adjnstmcnl inckfinitl'!y. lt will !:lill he oplimal to imilale forcign 

qunlity ni inlervals oí conslant d11ratio11, n11d lo lohby for a lower lariff, orto cense lobbying, when 

quality is aujustcd. \Vhcn political p1 efcrc11ccs for cont ributions are rrlatively low, thcrc will occur 

a füll lil>cralization, allCI free traclc will last íor a finite sub-interval nf co11stant duration. During 

thesc "good times .. the consumplion indcx will he growing by vi11uc ofthe decline in domestic 

priccs. 1 lowcvcr, once thc qu,1li1~· gap has rcnched a ccr1a i11 lhrcsllClld. it will he more profitable to 

sta ,1 lohh~•i11g aga i11, until tite ncxl qualily mtiuslmenl . whcn a ne" · li bcral izalion will cnsuc. Whcn 

the prefcrences for contrib11tions are rdativcly high, thc fi n11 will ncver ccase to lobby. At the time 

of the adjustmcnt , the tarifíwill íall, but will rema in posilive. Thcrc will thus be a partial 

libcralization, \\' Ílh ta riffs sta, ting to grow again immcdiatcly thercafter. unlil thc ncxl imilation. In 

this case. lhc '·go(ltl limes·• wi ll last jusi onc pcriod, whcn the quality adjustmcnl occurs. 

Thc firm ·s problcm will now be to define an oplinial policy for imitation, thc lariffs that it 

will dcmancl . the cont ribulions that il will pay, and whcthcr it wi ll lobby during the entire interval 

bctwcen qua lit y adj11st111cnts, or dming only part of it. Thc fi rm will first sol ve the policies for 

qu:1l ity mUustment and for the initiation of lobbyi_ng as a function of the equilibrium tariffs and 

contributions. Thcn it will cngagc in a contrihution gmnc wilh thc governmcnt, in which both 
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follow l'vlnrkovian strntcgics. At cach point in ti111c thc firm will choosc simultancously thc lcvcl of 

thc (J11alit~· gap and thc co11trib11tion. and thc govcrn111cnt \\'ill thcn choosc thc tnriff it will grant. 

The firm will lhcn tnke thc rcsulting C(J11ilibri11111 tarifT.c; nml contrib11tions ancl dctcnninc the optima( 

timing of the quality a(tiuslment ancl of the initintion of lobbying. 

Thc firm will sol ve it s dy11a111ic opti111izntio11 problcm in thc follo\\'ing fashion . Supposc al 

10 "' O thc fírm plans to a(Uust its quality al thc points oftimc OS t, < t, < 1
1 

< .. . < t, < ... . Denote 

thc fixcd do111cslic quality in thc intcrval f t, , t '") by q, . furthcr supposc that the finn pla.ns to 

lobby cluring ali or par1 of cach intcrval bctwecn quality adjustmcnts, starting at the points of time 

1;, $ 1; < 1; < 1; < ... < 1; < .. . , ·1: E I t, ,t,oi J. Denote the tariffs within the interval by (1 + J,_,,). 

Thc profíts cluring this intcrval are given by: 

1, ,,.1 ,,.1 
(20) JF{q, e-).1 ]l' -1' dt + JFlq,e -h(l+ó,_,.)Je-l'dt-pe-,,.,, - Jg(l+ó, _,,)e-rtdt 

11 r, r, 

where g( 1 + ó,_,, ) are thc variable costs of lobbying, or thc schedule of campaign contributions to 

thc governmcnt as a funetion of thc tari ff. Thc fírst tcr111 corrcsponds to thc profits attained during 

thc initial phase at whieh no protcction is grantcd, qunlity is hcld constnnt, nncl prices are falling in 

response to the incrcasing quality gap. Tire second tenn represents the profits during the 

subsequcnt phasc al whiclr thcre is active lobbying resulting in positivc tariffs, quality is held 

constan!, and the bclravior of prices dcpends on thc sizc of the tariIT with respect to the quality gap. 

Finnlly, thc third lc11n corrcsponds to the contributions that thc firm has to pay to thc govemment 

lo sccurc positivc lariffs during thc phasc ofactivc lobb\'ing. 

Long nin profíts nrc obtaincd by s11111111i11g (20) ovcr r: 
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whcrc initial q11alit :, is ass11111cd to bl' <¡~ = 1, ;111cl t ~ = O. Thc li1111 ·s ohjcctivc will be to choose 

scqucm·cs {t , }.{'!; }. {q , }. {l 1 ,5, ,, }.r = 1.2, ... that 111a,; i111ize1· ... subjcct to q, s e"· . Thc 

sul11tio11 to lhi~ p1 ()hlc111 is prcsrnlcd in Appcndi:x ll . A!y1i11. it \\·ill he optima! for thc domestic firm 

lo calch 11p lo thc la test f'o1 cig11 q11ali1y at tht'. ti111c of lllC' adj11sl111t·111. si11cc ptofits alwnys incrcasc 

in domcslic q11:ili1~·- :111d lhc rnsls of i111ilalio11 are i11dq1c11ck111 oí lhc si7.C of thc quality gap. Th11s, 

Thc finn will again define a scq11cnce ofintcrvals {t .. , - t,} during which domcstic quality will be 

hcld constan!. followcd by catch-ups to forcign qua lit~·- Thc lcngth of thcse intcrvals will be 

dctcrmitwd b~, thc first ordcr co11di1io11 \\'Íth rcspcct to,,. 

which slatcs that thc gains fro111 poslpo11i11g a quality adjustmcnt. givcn by thc nct profíts jusi 

bcforc thc imitation, Fj q ,_,e _,,, ( 1 + <>,, .,,_, )] - g( 1 +o,, .,, ., ) . thc intercst savcd 011 the adjustment 

costs, p/1 , plus thc impacl of incrcasi11g t, on lhc prcsc111 disco1111tcd valuc of thc marginal retum 

fro111 rclaxing lhc qualit:-· co11strni11l.¡1, (,l. - p)e,,', 11111s1 be cqual to thc loss from tite 

poslpo11c111cnt. givcn by the proíils just afler the acljust111c111, J.1 q, e ,,, J. 

Tite firm \\'Í II also ltavc lo decide 011 whclhcr it is going to lobby for proteetion during part 

( T, > O). ali ( r, = t , , 1 - /, ), orno part ( 1; = O). of the intcrval without acljuslment, depending 011 

thc net bencfits from lohbyi11g ,clalivc to profils under free lrndc at all lcvcls of the quality gap. 

Tite finn \\'ill 1h11s dclinc a seq11c11cc. of sub-intcrvals during whieh it <loes no! lobby ancl free trade 

prc\'ails, the duration of which wi ll he cktcr111i11cd by the first ordcr condition with rr.spcct to 1;, 
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which statcs that thc loss fro111 swilching to lohbying. givcn by lhc profits just befare thc switch, 

Flq,e "· j , 11111 st be cq11al to !he g:1 i11 , give11 by thc profils jmt :-ifler thc switch 

Frn111 (22) nncl (23) il cmcr~cs lhat both the lcngth ofthc intcrvals bctwec11 adjustmcnts 

and of thc s11b-i111crvals whcrc free traclc prcvnils will be a function of the tariffs and thc 

contribution schedulcs that rcsult from the political cq11ilibri11111 of the contribution gmne betwecn 

thc finn nnd lhe govenm1cnl. lntuitivel~•, higher tariffs will incrcase the wedge betwccn the 

mi11i11111111 pricc thnl a forcig11 proclucer can charge nnd domeslic wagcs, inducing a fastcr switch to 

lobbying ami a postponclllcnt of quality adjustmcnts. 1-lo\\'ever. higher tariffs are likely to be met 

by highcr co11lrib111io11s, which would prompt a faslcr ncljustmenl. Thcrcforc, it is now in order to 

clclcr111i11c lhc cq11ilibri11lll tariffs nnd contributions that will nrisc from thc contribution gamc. 

1 will assumc, as in Brainard ami Vcrdier ( 1994). that al each point in time thc finn first 

chooscs thc lcvcl ofthc qualily gnp ami lhc conlribution schedule simultaneously, ami that thc 

politicia11 the11 selccts a tariffthat maximizcs its ow11 wclfarc fü11ctio11 . J assume that they both 

follow Markovia11 slratcgics. 1 ass11111e that thc govcrnmcnt ·s objective function is given by 

The governlllent en res about thc long rnn wclfare of co11s11mcrs (the first tenn betwcen brackets), 

and about thc ca111paig11 contributions, weighted by a pararnctcr a that mcasures the political 

prcfercnces for co11tribulio11s (thc last tcrm). Thc govcmmcnt ·s wclfarc fünction should in principie 

include a conccrn for thc value ofthc ílnn . Thc rcstrictivc specification uscd hcrc is introduccd 

only for si111pli(vi11g lhc atrnlysis, :rnd il docs 110 1 qualitati vcly affcct thc rcsults. 1•
1 With this 

1
•
1 
Thc rcclucccl forms for lhc cquilihrium lariffs will nol qualilalivcly ch:rnge if I introduce the valuc ofthe 

firm in thc governmcnt's wclfrlre funclion, nssumc that !he cntreprcncurs consume al home. or if thc 
owncrship of the firms is smoothly distrib11tcd. since firms acl as profit nrnximizcrs. Howcver, the cffects 
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st 111ct111 ¡; o f111 on::; i11 tite cc1111rih111io111•.a111e :111d tht· t\ 1:trk(1,·ia11 st1;1t1:gics. thc gov¡;n1111¡;11(s choice 

nfla1iff~ ;1ffrc1~ onl y lhl' c1111le111 pnr;111¡;011 s k vds tiffh(· c.:011l1ihutio11 a1HI ()Íthc qualit~• gap. 

Thcreforc. thc politicia11 ·s opti111izalio11 over thc tariff choice will yicld thc following first order 

conditions: 

(7.5) 
<71og f)( 1 + ,Y, , ) 
- -----'-==- a,/ ( 1 1 ,'i, ,, ) 
t( 1 ·I· ,'i ) . 

I 1, 

Thc govcrn111e111 will requirc contributions that compcnsatc in thc 111;1rgi11 thc \\'clfare ehanges 

arising from thc implcme11tatio11 of thc tariff. 1~ Given thc rclationship betwccn ta riffs and 

conlributions aris ing from this condition, thc firm \\'ill ma~imizc the valuc ofthe finn, J/
0 

(as 

dcfincd by (2 1 )), by its choice of thc conlribution levcl ancl ofthc quality gap at each point in time. 

Taking thc quality gap as g ivcn, thc first ordcr condition with rcspect to (1 +o,_,, ) is: 

(26) 

The firrn will choosc its contribution schedule such that thc marginal bcnefits from derived from 

thc tarifT.,; cqual the marginal costs of protection derivcd in (25).16 This contribution will have to be 

such lhat it compcns;ilcs 011 thc nrnrgin the marginal changcs in the govcrnmcnt welfare function 

gcneratccl by thc la1 i ff. Taken togcther. thc govcnm1cnt ami lhc fir111 · s first order conditions result 

in tite following cquilib, i11111 lariff<; : 

(27) 
Oll'e~''- ,, 1 

(l+ S,.,,) = n 
11' 

of chnnges in the underlying pnrnmctcrs on thc lengths or thc intcrvn l bctwccn ncUustmcnts nnd of thc free 
lrndc pitase will be harder to sign. 
1
~ This comlition in turn guarnn!ccs !hal tite co11trib111ions paicl for grn11ting the !Milfs, weighted by the 

governmen!'s preíerenccs íor cont rib11tio11s. compensatc in thc long-run tite cumulative welfare changes 
<lerh·ed from tite lariffs. 
1

<• This conclitio11 is callee! "locn l truthf11l11ess" by Grossnrnn anti Hclp111.111 (1994). lt mcans tha! c.ich 
lobhy will set its contrilmtion schcd11lc so that tite m.irginnl ch;inge in thc conlribution in response to a 
sm;ill cha11ge in the 1;11 iff is ec¡ual to tite cffect of the tariff cha11gc on tite lobb~··s gross profits. 
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Thc cq11ilibri11111 lariffc; will i11c1 easc \\'Ílh lhe q11:ility g:ip during raeh inlcrvnl. with thc political 

preforencc for cn111p:iig11 co11lrili111iu11s, and will dccrcnsc \\'ilh d0111cs1ic compctitivencss, w N / w. 

Thcrcfore. thc firm will lobby for tariffs that insulatcs priccs and profits from increases in the 

qualily gap. ;rnd from losscs of co111pclitive11css. Thc scquc11cc of cquilibrium tariffs will 

addilion:illy be such thal in lhe long-run the cu11111lalivc incrcascs in profits accrucd to the tariffs 

will be cqnal lo thc c111mila1ive eh;rngcs wclforc duc lo thc tariíf.<;. weighlcd thc prcfcrcnces for 

conlributions. 

J-lnving dctcnnined thc cquilibr iu111 lari ífs, il is now in ordcr to determine the lobbying 

conlribulion schedule, which is derivcct by intcgrating (25) ovcr ( 1 + t5,. ,, ) , 

(28) 
l•cf1 _,, S 

g(I + ó',_, ) = J g' (1 + o,., )d(I + <),_, ) =---'- log(I + á',. , ) 
1 1 1 1 {{ ' 

Thc co111rib111ions rcquircd by thc gt1vc11m1c11l will incrcasl: \\'ith the sizc of thc tarifT ancl with thc 

sharc ofnominal cxpcncliturc allocatcd to difTcrentiated goods, s,, and will decline with the 

political prcfcrcncc for firms' profit s. 

11 is llO\\' possiblc lo dctcr111ine the lengths ofthe inlervnls without prolection and without 

adjustment. Regarding !he forn1er, thc firm may fínd thnt for initially low levels of the quality gap 

il is 1101 profilablc to lobby for prolcclion . This could be !he case ifthc required contributions werc 

loo high as a rcsull of low prcfcrcnccs for co111rib111 ion s. render ing lhe ne! bencfils from lobbying 

lowc.:r 1hn11 !he opcrnting profits nttaincd under free lrndc nt all levels ofthc quality gap. Howevcr, 

as !he q11ali1y gap bccornes larger, rc<lucing !he opernting profils, il may becomc profitable to start 

lobbying al some 1wi111 in time. No,,·. lct us rccnll thal. from (23), the finn ·s optima! policy will be 

lo start lobbying ni thc poi ni in time whcn thc profils attained jusi befare starting to lobby equal the 

11e1 bcncfits fro111 lobbying ni thal lcvcl of the quality gap. In Appcndiccs 13 nnd C it is shown that 

substituling into (7.3) for the opti111nl {q, } a11Cl { 1 + <'\ . ,, } from ( 11 ') ancl (27), and for tite 
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contrihution schcch1k f,0111 (28). the kngth of thl' suh-i11ll' J\'íll during \\'hid1 the finn docs not 

lobb~-. u; - ,, l- dcnPlcd hy ¿· ., • will be lllli(JllC. :ind in,plit.:itly dcfi11cd h~·: 

(29) 
1 11'<' ;_,, 1 [Oll'l';,. ] 

- - --,,- -1-- - log --· --:-- = O 
a 111 a 11• ~ 

By tol;1l difTerc11liatio11 of (29) it can be shmrn th:it dF.Q / da < O. d1.·0 / d(1r / 11•'') < O. 

dt.::
0 

/ d?. < O. 13iggcr prclc,cnccs fo r fin11s· profils lcad lo highcr cquilibrium tarifTs ami nct 

hcncfits f,0111 lohh_,·inp,. a11d 10 :i Í.'lslcr tlw :iha11don111cnt of frtT 1,adc l owcr co111pctitivcncss 

yiclds lowcr pwfits undcr free lraclc. and incluc:es alHI ca,fo·r hq~iuning of lobbying. A highcr thc 

rnlc of growth of forcign qu:ilit~· rcsults in lowcr profits hoth undcr free trnde and undcr lobbying, 

bu! thc first cfTect prc\'ails, lcading to a shorler free tradc period. It may be the case that the 

prefcrcnccs for contributions. and thc ensu ing net bcncfits fro111 lohbying, are high cnough as to 

make it profitablc to lobby nt all points in time, cven at thc point when the firm has adjusted 

do111cstic qu;ility. n~, 111nking ,, .. =e O in (29). thc mini11111111 a at \\'hich pcr111ancnt lobby will be 

profit;ib lc will he i111plici1 ly defincd hy: 

(30) 1 11' 1 [ (111' ] ---+- loP - ::: O 
N o 1 .. : 

(1 W (1 \I' 

This rninimum Gis such that lhe opcrnting profíts al the time of thc quality adjuslment are equal to 

thc ncl bcncfits ft 0 111 lohbying al llrnt 1)0in1. Dccrc:iscs in n would lcad to some tcmporary free 

t1nclc. whik i11crcascs in n woulcl raisc thc profítahilily ofper111ancnl lobbying. 

Thc ncx t mall t' r of interesl is lo determine thc lcngth of thc intcrvnls betwcen qua lit y 

ac~juslmcnts. Will the fírm he ablc to postpone adjustmcnl indefínit~I~•? Or will it be forced to 

imilntc al periodic intcrvals. mlucing thc lobhying cfforl al the time of the adjustment and leading 

toan '·cndogcnous libcralizntion ·, through a discrctc fall in thc cquilibrium tariff? Two cases will 

havc lo be distinguishccl in the analysis. First. thc case in which prcfercnces for contributions are 
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.. k,w". ;111d :lll initi :il pni11d nf' te111 pc1r;11 ~ ÍllT t1adt· attains St-r1111d. tht: case in which p1 cícrc11ces 

for co11tribllt io11s a,c ·•high''. and ir pnys to kihby pen11a11c111ly. 111 lhc fi rsl case, 1:
0 

> O. and the loss 

fro111 postpo11i11g the adjusl111c11l will be g ivcn by the operating profils under free trade for a nil 

qualily gap, FJq ,c -1.,, J. The lenglh of lhe interval will be dcter111 ined by subslituting into (22), tJ1e 

fírst order condilion for {t, } . by thc opt i111al {q,} :rncl { 1 ➔ cY 1, . , , } from ( 11 ') and (27). and by the 

contribulion sdu:dule from (28). In /\ppcncliccs B and C it is shmrn that thc lenglh oíthis interval, 

{t, , 
1 

- /, } , dcnotn l hy 1.· , will hc 1111iquc, all(I implicilly dt:fincd hy: 

(J l) 

Thc length o fthis intcrva l wi ll incrcasc with the prcforcnces for contributions. /\11 increasc in 

a will incrcasc thc nel bcncfils from lobbying through highcr tariffs, and lowcr contributions, 

prompting lo postpone acljnstmcnt. 17 lmita tion would be indcfinitcly postponcd only when a tcnds 

to infinity, making thc lobbying conlribut ions go to zcro. and thc nct bcnefits from lobbying 

wilhont atUu sting c:xcccd thosc from adjusti11g and libcralizing at a ll lcvcls of the quality gap. 

1 lowcvcr. in genera l, for finitc valucs oí lhc prcforc11ccs for contrihulions, thc firm will fínd it 

oplimal lo imitalc at intervals of constant a11d finitc dmation. Adclilionally, thc interval between 

:H\j11slmcnls will incrcase \\'Íth (J , all(I il will clccrcasc wilh increascs in .,{ . savc whcn A is too 

11 . 1 1~ C'I . . . ·111 1 · fTi 10 sma \\'II 1 rcspcct to /J . . 1a11gcs 111 co111pct111 vc11css \\'I i:wc an am i1g11011s e cct. 

17 Whcn (J. - p) is ncgativc. thc incrcn~c in a will i11crensc thc prcscnt disco1111tcd valuc of thc marginal 

rcturn of rclaxi11g thc qunlity co11s1rni11t. 1ci11forci ng thc incentive lo clclay adjustmcnt. Whcn (A. - p ) is 

positivc. thc invcrsc will hnppc11. bul as long ns J. is 1101 too largc with rcspcct to p the positive clfect of a 

highera 011 thc nct bc11clits from lobbying will slill prcvnil. n11cl imilation will he poslponed. 
1~ An incrc:isc iu J will rcclucc thc nct hc11cfits from lohbying. prompti11g a fastcr acUuslmcnt. 
Acldilionally. it will i11crcasc lhe po~itivc cfTect of dclaying ndjustmcnt 011 thc prcsent discountcd valuc of 
thc 111nrgi11nl rctnrn of rclaxing thc qunlity constraint whc11 J. > /1. lf thc inversc happcns. b111 J.. is not too 
smnll with rcspcct to f>. thc first cffcct would slill prc\'nil. 
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The finn will lobb~· during par! of !he period \\'ilhout ndjuslmcnt: following the initial 

phasc of free tradc a fkr !he i111ilatio11. a leve! ofthe qunlit~· gnp will bc rcached al which thc nct 

hcncfils from l<1hbyi11g will c.xcct'd !hose frnm frct· lradc. ancl lhl' firm will lobby for protcction 

until !he ncxl q11a li1y adj11s l111c11t. whcn a libcralizatio11 \\'ÍII allnin . The cluratio11 ofthis sub-

interval. {t , ., - 1; } . clcnotcd by t:, =: t: - li •• \\'ÍII also be uniquc. and implicitly defined by: 

As shown in the ;\ppendi .x íl, c/1:, / dn >O, for most paramctcr values. Highcr prefcrcnces for 

c:0111 r ih11lio11s will incrcasc thc lcnglh or !he protcclionisl phasc. as !he highcr ncl bcncfits from 

lobhying lcacl ton fa slcr ahaml011111c11l oí fi ce trncle nncl lo n poslpo11c111<.:nt ofthc q11ality 

acljustmcnt. Additionally, !he lcnglh of this phasc will incrcnsc wilh !he cost of imitation, while 

changes in co111pctilivcncss nnd in forcign quality growlh will havc ambiguous cffects. 

When the prcfercnccs for contributions nrc ''high.'' ns dctermincd by (30), the firm will 

ncvcr stop lobbying, nncl thc fin;! orclcr condition for {t,} mus! be modificd to rcílcct thc fact that 

thc loss from poslponing a1U11st111cnt will 110\\· be givcn by thc nct bcnefits from lobbying when thc 

(?.2 ') 

Again, thc lcngth of thc intcrvnl without adj11st111ent, denoted by E. , will be unique, and implicitly 

dcfincd by: 

(33) AE. - pi!_ =:~-- p ) [ l - e_,,, ] 
a s, ap 

19 /1. loss oí compc1i1ivc11css will dccrcasc both thc profits aflcr thc adjnstmcnt and thc ne! bcncfils from 
lobl>ying bcíorc 1hr adj11s1111cnt, a1HI will incrcasc !he positivc impacl oí a dclay in imitation on thc shadow 
\'al11c of thc q11nli1y constrnint. Thc nrl r !Tcr t is n1111.lig11011s. 



As in 1hc prcvio11s rnse. a11 incrl·asc i11 thc poli tical prcfl·n·11cc for campaign contrih11tio11s will 

i11d11cc 10 pos1po11e 1hc nc\jus11nc11I a11d thc swi lching lo ki\\'cr tarifls . cxccpl whcn A is loo largc 

\\'Ílh rcspcct 10 p. J\n incrcasc in / / wi ll i1wn·:1se thc- g:i ill'; frorn pos1po11i11g ndjuslrncnt. Changcs 

in A will ha,·c nn arnbigumrs cffccl , as thc~· will holh dccrc;isc thc ncl bcncfils from lobbying 

bcforc thc adj11st111c111. and incrcasc thc positivc impacl of n dela y in tite imilation on thc shadow 

value ofthc quality co11strni11t. Chnngcs i11 ro111pctitivc11css will 1101 affccl thc lcngth ofthe 

prolcctionisl cyclc lll'c:rnsc lhcy will lmvc thc s.1 111c irnpncl 011 thc costs of lobbying both nt thc 

hcgi1111i11g and al tlu.: c11d or each i11k 1 ,·al. Tht:~• \\'ill 1101 nllcct opcrating profils. ns thc cquilibrium 

tariffs \\ Íll offset a11~· loss of cornpctitivcncss. Sec Appc11dix 13 . 

Thcrcforc. gin :n lhc oplinral ptil icics for qual ity imitation. thc rclativc qual ity will fluctuntc 

bctwccn two Ítxcd bounds. 2
11

, ~, =-= 1 nnd 2,,; " ::: e )., , dccrcasing continuously over each interval, ancl 

j11mpi11g upward at the tinrc of thc· imitation. In 1he case of pcnmmcnt lobbying, tariffs will grow 

cnnlinurn rsly hcl\\'CCll two fi :--:cd bounds, 1 I· ,~·Q = m,1 / 11 ·-" a11d 1 ·I /i, = m11c A' / w •'' , jumping 

downward whcn imilntio11 nttains. As n 1cs11ll , thc domcstic priccs ami thc cnsuing profit s will 

rem.-iin consfa111 ovcr lime: p( 1) == p(e ·)., } = mt' , and F( 1) = F(e · )J) = s. ( 1 ·- I /a ]. See figure 4. 

In thc case of complete libcral ization a ll(I tempornry free trade, tariffs will be zero, ( I + o O = 1 ), 

u11til thc time of s" ·itchi11g to lobbying. thc-n c~pcricncc a di serete up\\'arcl j11111p. 

( 1 + e~,. = 0 11·<,A,,, / u·"'), gro\\'i11g contimrously thcrcaflc, 11111il the 11cxt quality a<ljuslmcnt, 

( 1 + c'i, :::: nweJ.' / 11 · .,· ) . Priccs \\'ill rema in constan! u11dcr lohb~1i11g. p(e•J.,. ) = p(e · A• } = ow , 

suffcring a discrctc fnll nt thc time oíimitation and lihcralizatio11. p( I) = w"' . and dcclining 

co11ti11uously thcrcn ftcr. until thc ncw protcctionist phnsc starts. Likcwise, opcrating prolils will be 

constan! during thc prolc-ctionist cpisodc, F(e ,1,.) = F (c_J.,) = s, ( 1-· 1 / a] , jumping downward al 
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the time of the ad_j11s1111e111. F( 1) -= .1_, [ 1 - w / 11··'· ] . and dcdining con! inuously until lobbying 

reslarts. Sce Figure 5. Thc cq11ilibri11111 tariffs will thus be such thal the:,• will exactl:,· offset the 

increascs in the qunlit:,· gap, kt·cping prices and profits constnnl. Thc nced for ad_justrncnt will arise 

fro1n !he incr~·asc in lh<' c:i111p:1i!•II co111rilH1lio11s rl'quirccl as thc qnality gnp and the c11s11i11g 

cq11ilibri11111 larilfs inncasc nwr ti111L' . Scc Figures,¡ ami :í . 

Rcgarcling the growlh eíTects of thc optirnal lobbying allCl adj11st111c11t stratcgies, two cases 

11111st be dislinguishcd. first, wlll'n thcrc is initial free trnde. thc growth of thc consumption indcx 

will be positivc during this initial phasc, as domcstic priccs decli ne in response to thc widcning 

quality gap. Gwwth \\'ill be nil d111i11g lht\ prntcctio11is1 phasc. as 1:niffs oíTsct thc widcning qualily 

gap. Finally, lhc co11su111plio11 imlcx \\'ill cxpcricncc a discrctc incrcase al thc time of the quality 

a<Uustmenl. 

Second, whcn pcnnancnt lobbying is opti111al. thc growth ofthc consumption indcx \\'ill be nil 

cluring thc intcrval withoul a<U11sL111c111, as lariffa will insulate clo111estic prices from thc widening 

qualily gap. Howcvcr, it will expcrience discrctc j11111ps al thc time of the imitation. 

(35) 
{

ds, log[s,e).,, /011·] = O, \lt E jt,,t,. 1) 
d log /J( 1 ➔ c'i ) = 

' s log[s cA,,. , / ow] - .1· log[.1· ,/'• / au·j = .1· A& \lt = f 
' ·' ·' .J .J , '• 1 

Thc modcl shows that if a markct for c11dogc11011s protcctions is madc available, finns that 

musl undcrgo cost l:,· adjuslmenls lo kccp up \\'Ílh thc quality or tcchnology upgrading by foreign 
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prod11ccrs will find it optimal to lobh~· for a scq11c11,c of tariffs that ins11lalc domeslic prices and 

profils f10111 forcil.\11 ,ompl!l ili vc prcssurc. allo\\'i11g lo poslponc acljustmcnt. S11ch a bchavior would 

lcacl lo pcrsislc111 prolcctio11. and to a widrning qualit~· or tcchnology gap, as observcd in the 

c.xpcricncc of man~· dcvcloping counl ries. Howcvcr. if thc govcrnmcnl is facloring in the social 

welfarc losscs from cndogcnous protcclion it will rcquire incrcélsing lobbying efforts to maintain 

protcclion. ami a poinl may be rcachcd in which domcstic finns will prcfcr to adjusl and to allow 

for n I rndc libcrali zat ion . 1 f lhe gcwernment en res a lol abo11t the k•hbying groups, lhe liberalization 

will likcl~· be p.utial. with tariffs immcdiatcl~· rcss11111ing a non dedining path . lfthe governmcnt 

has a low conccrn for thc lobb~·i~1s· prolits, a lirll libcralization is likely lo attain, followed by a 

phnsc of free trnclc ancl positi,·c gr o\\·lh . l lo\\'lwcr, thcsc s11hscq11c111 '·goocl times·• of free trnclc 

would lnst onl~-until thc increasc in thc competitivc press11re from foreign produeers has madc it 

possiblc lo cngagc in an cffecti vc lobbying cffo, l again. 

The model prescnled hcre offcrs some inleresling insights about lhe clynamies oftradc 

policics in dcvcloping countrics. Thc prcvious q1isodes of lransitory lraclc libcrnliza tion reportcd 

by Sachs ami Warncr (1995) fit niccly inlo the prcdictions ofthc moclel. They suggest théll lower 

prefcrences for lobbyists · wel fare Ice! to protectionist cycles of shorler durntion and to temporary 

free trade in these countrics. As the model would predict. these lléltions e.xpericnced lackluster 

growth befare lhc libcrnlization ami a ílcr lhc reversa!, ami high growlh during the open period. The 

nrnin rcasons cilcd for the reversa! lo protec1io11is111, namcly political and ideological shifts, élrc also 

consisten! wilh thc 111cc.:lrnnis111s prcscntcd in lhis modcl. The rcsulls are also consislent with the 

observed linl:s bel\\'ccn cl0sed lradc policics ami tcclmological backwardness, and with the 

observed incrcascs in prodt!cli\'ily following large libcraliz.'llions. Regarding the recent 

liberc1lizations en massc. the moclcl \\'ould e.xplain thc simultaneity of these liberalizations only if all 

these countries had bccn politicélll:, ancl teclmologieally similar. As this is highly unlikcly, it is more 
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rc:1s011al>lc to prcssumc 1ha1 lhc ckht n isis of 1he c:1ily l 9i;0s ¡Hob:1bl~· operated as a hig negative 

shock lo prck1c11ccs for lohb~·isls \\cl farc. nbniplly shortcning lhe prolcctionist cyclc across 

dcvcloping nations. l lo\\'cn:r. lhc partial 1cvc1sa ls in lhc rt:cent traclc libcrnlizations rcported by thc 

11\117 can he cxpl:1i11,·d by lhc 111odd as lhc bcginning ofa new prolectionisl cyclc in countrics where 

lhl' political p1d1·n·11ccs for lohbyists · prolil s and/or prod11ctio11 cosls nrc rclnt ivcl~· high. 

Onc i11tc rcs1i11g cxlcnsion to thc :1 11alysis done herC' \\'Otild he lo allow wages to fluctuatc, 

thus i111 roduci11g a 111oti va1io11 for an stratcgic intcraction an1011g íinns, and to allow firms to fonn 

coalilions. Anothcr sccnario worth st11d)·i11g is onc in which thc high-tcch firms produce import

co111pcli11g i11lcr111cdiale inputs. ami in which thc othcr domcstic productivc sectors that demand 

thcsc inputs lobb~· agn inst prolcction. Thcse cxlcnsions ma)' ~·icld diffcrcnl rcsults rcgarding the 

time pnlh ofl radc policics :111d 1q¡a1 cl i11g lhc time horizon t1f1 radc libcrnlization. 
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Thc íir111 ·s objccti ,-r II ill be to choosc scquences : t, l . { q, }. t = l. 2 .. . tlrnl 111:iximi7.c 

1 ~ =, i [Jt ' ¡:¡,¡,<' '-• 1,· 1",II - /Je, ., ., j 11·hett' inilial qualily is assumc<I lo be q,, = l. :incl 1,. = O. 
,·.o 

s11bjec1 lo q, ~ ,, '-', .1 Thc L;igrnngc:in for this problcm is: 

The íirsl ordcr conditions for thc optimi1.a1io11 OYcr (q,} ;ind {l,} are: 

1,-, J-'[q e • At 1 J 1 - e •,vr1, = ¡,,e· ,•, 
,, 11¡' 

A.2 

A.3 

A.-1 // 1 ~ () 

Dcterminlll.ion QU..qil: Equation A.2 ;ind thc fact that F ' (7.) > O for :ill 7. imply thal µ >O (the fírm would 

be bettcr off if il could ;idjust quality beyond thc foreign q1111li1y levcl). This condition and the sl;ick 

condition. cqu:ition A.-1 in 111rn imply thal 

A.5 q, == eJ.,, 

Dctcrmination of {t,) : Thc íirst ordcr condi tion for {f, } . cquation A.3. can be reexpressed. substiluting 

for¡t, írom A.2. :ind for lhc oplimal {<¡,} from A.5 ;is 

N 
A.6 eJ.u,-,,_,, -e•).-,,x.,, . ,-,,, = 2:____pp 

S, ll' 

Unigucncss of /, - t, .1 : Tite problem faccd by thc domcstic monopolisl here is vcry similar lo the one 

a1rnlyzed by Shcshinski and Weiss ( 1977). As in their case, for 11ny solution {/; }, {q; }, {l + c5;_,, }, there 

!'roo/ As in Shcshinski :md \Vciss ( 1977). by thc principie of optimnlily. if {/; }. {q; }. nrnximize Yt,, 

thcy also 111aximi1.c thc 1ncscn1 disco11n1cd n llue of proíils ni 11 • . t~• ..... m1d so on. dcnotcd by V1• V2, ••.. 

Spccilica lly. 

A.7 

1 Note thnt arg max F(z) = 1 . Thcrcforc. to cnsurc thal 1 ·0 ~ O ;it the optimum, the ;idj11s1menl costs must 
z 

be small rclat i,·c lo F( 1) . 
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/\.8 1·, = :[ 1 J,'; ·'F(r¡,,, -J.,)<' ,,11-,\11 - fk> 
' - l 

,,.,,.,.,, , 

A.9 1 ·1 = I I J'; ' F(1¡ ,. ,e '' )<' , ... 
1\ /1 - /le 

, - 1 

,. , . : ': ' 

Usini: thc transfomwtion u ,.., t - l1
1 . rc"1 itc /\.7 

/\ . 10 

1 . ~ 1 J' . ,: , ·e .. ,: ,.,, l , •. , /'- •"'· .• ,. , , = L. · : • IJ <' • e• r• 1 11 - ,.. 
- , :1 , , 1 , ~ r • I 

Thc \'ari.iblcs lo he clctrrn1inccl in \11 are 

In V~. lhc vnrinhlcs to be dctcrmi11cd are: 

Thc ftmctions V 1 .ind \/~ nrc iclcntical i11 thc co11csponcli11g ,·a, iahles. l lcncc. 

1; - ,; == 1; - 1; = .... =- c nnd 

or 

Thcrcforc. wc can rcc:-.prcss /\..'5 as: 

¡,; 
,h CA- ,,1, \I' ,fl 

A12 <' - e =--r,, 
s,. ,,, 

Tite clTccls oí changcs in m1gc diffc1c11tials. in adjustmcnt cosls. a1HI i11 forcign quality growlh are 

rcspcclivcly r,i,·cn b~·: 

/\.8 
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L\.Pltendix !J 

Thc finn' s objccti,·c 11ill be ' º cltoosc SC(]llCllCCS {I,}. rr,}. (q,}. {l +,5,_,,} 1'. = 1, 2 .... . tlrnl maximize 

q11ali1y is ass11med lo hl' q,. -o 1. :111<1 1,. ,-- O. sul>jccl 10 q, :<; e ;. ,, . Thc fir sl orcler condilions for thc 

op1i111i1;ilinn 01·(• r {q , : . {I,} . (T,} . :111cl {l -1 c'I, ,, } a1 c: 

B. l 

B.2 

B.J 

8.-1 

1• r.1·1</ e _¡, 1 ,,., ,1·11¡ e " (I +S )1 
J , ,• / J r ' ' , • 1v / , • - - --1' ll ·1 -· - ··--- - - <' c / = /1,t' ' 

1, tl/, T, d ¡, 

Flq ,e- ).,,) - Fl<J, . ,e · A•, (1 + ó,, . ,, ., )1 + g( 1 + ,5,, .,,. ,) - p/J = J.I , (J.. - p)e"• 

FJ,¡,e •AI, j - l·lq,e-AI, ( l -1 c'i,, ,, )j-t g(I 1 ,5,, .,, ) = O 

Dc1cr111inaLio1J_Of_{J¡, l : As befare. tite marginal re111111 írom rdaxing tite qualil~' constraint will be positivc, 

fl nd hcnee. fro111 8 .1 nnd 8.4. 

Determination of p; l : The Ílrsl order conclition íor {7; }. eqnation B .. ,. can be recxprcssed. s11bslit111i11g 

for the oplinrnl {q,} fro111 B.6. for thc eq11ilihri11m { 1 + ,5,_,,} írom (2'1) in thc lexl. and for lhe contribution 

schedule from (28) in 1hc tcxl. as 

[ 

11,,,;.,
7
, '•' J. [ 1] s [mre~• r. '•'] IJ. 7 s, 1 - --i- = s, 1 - - - . .2... log --- ,.. 

w n n 11· 

Tite lcngth oflhe s11h-in1crv:il d11ring wlticlt fr ee 11adc prcrnils. {T. -- ,, } . will be unique (shown in 

Appendix C). ami will he implicilly dctcnnincd by equation D.7. A graphicfll detcrmination ofthc 

duralion oí litis subintcrv:il is prescnted in Figure 2. Denoting this subintcrYal by F. 
0

, wc can now rewrite 

l3 .7 as: 

íl .8 
( ll '<'A' • ( [.n\1'(! ).r, ] 
- - --,.- ➔ - log --.- ==- O 
n 11·· " w ~ 

Thc lcngth oí this s11hin1er\'al will decrcasc with lite p1cícrcm;cs for co111rib111io11s. wilh a loss of 

compcliliveness. ami with lhe rntc oí growlh of forcig11 q11ali1y: 
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De1erminalio11 ¡1] {I , l : Thc fir~I ordcr co11di1iun íor:, , }. eq11n1iun 13.2. cnn be ,ee:,¡pressed. subslituting for 

11, from 0. 1. íor !he oplimal lr¡ , ; rrom 8.6. for !he cq11ilibri11m ( 1 ➔ ,j, ,, } from (27). and for lhc 

con1rih111io11 schedule rrom P X). as 

ll. 1 O ) ¡11/ 1 r nll'( 'AII, 
1
' 11 ·1 11" / · 4 ,t ;•1' , , 

- - - t -· lo¡• ·- -- ·- ,-, - · - ,, 
11 .\' " • U' ¡\ ' H' ,\ ' 

' . 

•• , _1 < ~ - e) I 1• , ., , • • • , _ <· " " .. , , • , l 
ll¡J 

The lell!_\lh oílhe inlcl\·al d11ring hc111·een imi1a1io11s. {'l; - 1,} . will be 11niq11e (shown in Appcndix C). 

nnd will be implicilly dc1ermi11ed hy eq11a1io1113. lll. Denoling this sul>inlerrnl by 1:,· . we can now rewrile 

B.JO ns: 

Since bolh 1.: ;md 1:n will be 11niq11e. lhe lcngth cif lhe s11binter1·al d11ring which lobbying prevnils. 

dcnoled by r., = {I, , 1 - ,; } • will also be uniq11e. nnd irnplicilly dcfincd h_l' 

B. 12 1 - (1/J + '1og[(lll"('l1:~ •r,1] = ":- r •l •1'"e + (J. - p)[<' l"-e - e·1•••'' , '] 
a s, a w· 11• ' np 

A sumcienl condi1io11 íor the leng1hs of the i111e1-Ynl wilhout ad_justmenl nnd of lhe protectionist phase to 

increase ll'ilh thc prcícrenccs for cont,ibulions is thal f' <'. ).. 

B. 13 

IJ. 1 ,J di:c {[ - ,, r,,.,,J., ,, 1 ,,,. ] A ]di:,, 1 [I [""·/'] (A -p)[ -,,, -r,J]! I 
--- --:, 11 (/. - ¡ >)1• 1 " · - v- ·• ·-· (1 - c ·•) - ··• ·-- 1 --, O¡! --~.--·--- ,• 0 - r . ) 
tia w · a a dn a - u-' f' 

. . 

wherc 11 = [A(I - e-tv) ➔ pe-,v. r > O. Bolh equntions will be positive if 

The length cif !he inlcn·nl wil houl ncUuslmcnl will incre;isc with lhc cosl of adjustmenl. Changcs in 

compc1i1i1·cncss will have ai1 ambi gnous eíícct. A snmcicnt condition for incrcnses in !he rate of forcign 

qm1lily gmwth lo accclcratc <1dj11s1111c111 will be th<11 ,{ <'. p. 

dt: a¡> 
13. 1.5 - = - 11 >o. 

dfl ·'.,· 
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if (}. - p) > K : wherc 

Thc dur:t1io11 of lhc pro1cc1io11is1 phnse. 1:, • will increasc with lhc cosl of adj11s1111c11t (sincc dc
0 

/ d/J = O 

nnd ,lt: / cl/J > O). Ch:ingcs in co111pctili\'cncss and in !he rate of foreign ·c¡ualitr gro\\1h will lrnvc an 

arnbig11011s cffecl. 

_ d_c~'-.,-. =a([(}. -p)e•,v•[~-''<-'_:_• _ _!_( 1- e-"'')]-i] de, N +[e•A-ri,. __ w_,..]}H:ambiguoussign 
e/( 11• / 11· ) 11· a n d(1r / 11· ) aw 

J2.~tcnnjJ1nl.i.mU1f {t,} .U:lLC!!Jtcn11¡1ncnLloh_l2)jug ·s Qp_liJ11a!: Thc firsl ordcr conditions for {q,} allCI {t,}, 

11111s1 be 1ecxprcsscd :is 

D.2' can be reexprcssed. substituting for JI, from 13. 1 '. for thc optima! {q,} frorn 8.6, for theec¡uilibrium 

{I + ó,_
10 

) from (27). and for thc contribulion schedule from (28). as 

Eqwllion 8.16 irnplicitly defines the lcngth of thc interval wilhoul adjustmcnt when pernrnnent lobbying 

is optirnal. Also in this case. applying thc principie of oplirnality. the durntion of lhis interval will 

constan!. and I can thus reexpress D. 16 as 

\Vhen lobbying is per111anen1. thc duration of thc intcrval bctwcen qualit~· adjustments will increase with 

lhe cost of acU11st111c11t. A sufficicnt condi1io11 for the lcngth of the interrnl without adjustment to increasc 

with thc prcfcrences ftir contribulions is that p ~ ..t . Changes in forcign quality gro\\1h will have an 

nrnbiguo11s cffcct. 

cit.· 1 {' (J - p) [ "' ]} pJ.E -
1 

= - 11.&--- l - e· 1 11 > 0 . if(J. -p) < r;-~>0:nilorncgativcotherwise. 
rn a p ll -e-"'j 

dt.· = [_!_ 11 - <' · ,v 1- c]11 : ambiguous sign. where 1-1 is as above. 
d}. .P 
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L}]Jpe1Hlix C 

Jll!i<Jt!Cllc~~~oí_ ¡ ·1; - 1, l . :, , , 1 - 1,: : Tite p1obl('111 íaccd h_,. lhc do111cs1ic monopolisl hcrc is ver-y similar 

lo lhc 0 11c analy¡,.cd in Appendix l. 111 lhis case .. for 1111~· sol111io11 {/;) . { ( }. {q; }. { 1 + b·;_,
1 

} • lhere also 

cxisls a 1111iq11<' pairt:., . 1-; s11ch lhnl ( = ,; + &., . ,;,i = ,; + & ancl q;, 1 = q;e,i, . 

l'ronf /\sin Shcshinsl:i and Wciss (1977). by 1hr principie oíop1imnli1~·. ií {f;}.{T,
0

}.{q;}.{l + ó;_,,}. 

111axi111i;,.c V.,. lhey also maximi;,.c lhe presc111 clisco11111ccl 1·ah1c oíprofils ni 11• . 1~• ..... alHI so on. denoled 

by v1• v~ ..... Spccific:1lly. 

C.1 1; == t [:r Flq,,· .;, V'"'_,;,,1, +
1

'{ ,.-¡,,,,.- J.,(I +,~, ,, )J,· 1"
1·•,' •,1, - /J,.· 1"'" 1 •

1
,' • _ ''j' 11(1 +8,_,

1 
)k-¡>(,-,,'>d,] 

' " ' ,, ,, r, . 

,-t,, . 1· 11 1 _ 

The variables to be de1e1111ined in \11 are 

In V2• lhc variables lo be determincd are: 

{ 1,. 1 - 1; } = {O. /, - /; . / 1 - /; ..... } • p;, 1 - / ; J = {'l; - /;. 'l~ - /; . 1:, - I; ..... } 

Thc fonclions \11 ami \/1 are idenlical in the corresponcling variables. Hence, 

or 

nnd l+S .. = l +c5 .. = .... = l+cY 
111(1 - 11 lltt

2
- t

1 
11- C 
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Ocl = Profits under free tracle, when catching-up: F(I) 

Oc= ProÍlts under cquilibrium tariffs, beforc contributions: Fl<f,l' . ), (1 + o,.,, )l = s,(1-1 / a) 

bg = Net benefits from lobbying, uncler equilibrium tariffs: 
FI q ,e · )J ( 1 + (Y, ,, ) J - g( 1 + 8,. ,, ) = .I', 11 - 1 / a 1 - (s, /a) logl (111'l'A(I-I, l / ll' N] 

be= Equilibrium contribution, when catching-up: g(I +SO) = (s, / a) log[aw / wN] 

Ob = Net benefit s rrom lobbying, ,.vhcn catching-up: 
F[q,e -.u(l+<'>..)J-g(1+(50 )=sJl-1/nj-(s, /n)loglmr/11' ''' ] 

Oa = Profits at the time of initiating lobbying: 
Fl q ,e-A'o] = Fl q, e· Ar.o (1 + Ó ,)] - g( 1 + ó ,

0
) 

Oe = Lengt h of free tracle phase: F.º 
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Permancnt lobbying 
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Oc= Profits under equilibrium tarilTs, before contributions: 
Flq,e )J (l -1 <Y ,.,, )1 === s,11 ·- 1 / ol = F(I) = F(e -)-') 

bd = Net benefits from lol.,byi11g, under equilibrium tariffs: 

g 
Time 

F[q ,e-h (] + ó , .,, )l- g(I + ó, .,,) = s,íl - I / o] - (s, / o) log[mveA<1-1,, / wN] 

be= Equilibrium contribution, when catching-up: g( 1 + i\) = (s, / o) log[ow / w"'] 

Ob = ef ~ Nct benclits from lobbying, when catching-up: 
FI q, e · J, ( 1 + <Y,. )] - g(I +<YO) = .1· , [ 1 - 1 / o J - (s, I a) logl aw I w ,,, J 

Oa = ed = Profits at the point in time before catching-up: 
F[ q, e•J., ( 1 + ó ,)] - g( 1 +<Y,) = s.[ 1 - 1 /o] - (s, /o) log[ awe.u / WN] 

df = Interest saved on the cost of acljustment, plus marginal return from relaxing the 
quality constraint: p/J + ¡,, (..1 - p)eA', 

Oe = cg = Lcngt h or t he interval bet wcen acljustments: e 
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Od = Profits undcr equilibrium tflriffs, bcforc co11tribu1io11s: 
flq,e.)J(l+c~·,_,,)]=s,[1 - 1/n] 

ci = Net beneftts from lobbying, under ec¡uilibriurn tariffs: 

11 Time 

F{q, e•J, (1 + 8 ,-,, )J - g(l + J ,-,, ) = s, [ 1 - 1 In) - (s, In) log[ aweA,1-1, 1 / wN] 

cd = Ec¡uilibrium contribution, when catching-up: g(I + ó 
O
)= (s, / n) log[aw / wN] 

Oc= hk = Proftts under free trade, when catching-up: F(I) = s.[l - w / wN] 

fg = 1111 = Profits al the time of initiating lobbying: 
FTq,e · ).," ) = F!q,c · )--<" (l + c5',J)- g{l + ó,

0
) 

hi = Profits at thc point in time before catching-up: 
· Flq,e ·A•(l+c5',)J - g(l+r5,)=s,[l - l/a]-(s,/a)log[awe...,/w,.,.J 

ik = Interest saved on the cost of adjustmcnt, plus marginal return from relaxing the 
c¡uality constraint: p/J + JI, (,l - p)eAr, 

Oh= hn = Length of the interval between adjustments: e 
Of = hl = Length ofthe free trade phase: 6

0 

fh = In = Length of the protectionist phase: F., 
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